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National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum 
derived from a general adjustment of the first-order level nets of both the 
United States and Canada, formerly called "Mean Sea Level." NGVD of 1929 is 
referred to as sea level in this report.
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WELL- AND AREA-LOCATION NUMBERING SYSTEM

The well- and area-location numbers used in this report give the location 
of wells and areas according to the official rectangular public-land survey. 
For example, in well number 21/1-26F1, the part preceding the hyphen 
indicates successively the township and range (T.21 N., R.I E.) north and east 
of the Willamette base line and meridian, respectively. The number following 
the hyphen indicates the section (sec. 26), and the letter (F) indicates the 
40-acre subdivision of the section as shown in the sketch below. Last is a 
sequence number used to distinguish wells in the same 40-acre tract. Thus, 
well 21/1-26F1 is in the SEK of the NW% of sec.26, T.21 N., R.I E. An "s" 
following the sequence number indicates that the site is a spring.
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In computer-printout tables the same well is given the number 
21N/01E-26F01. On plate 1, which shows numbered sections, only the 40-acre 
subdivision, and sequence number identify each well. Thus, well 21/1-26F1 is 
shown as Fl.
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WATER RESOURCES OF THE
GIG HARBOR PENINSULA AND

ADJACENT AREAS, WASHINGTON

By B. W. Drost

ABSTRACT

The study area lies west of Tacoma, Wash., and includes the Gig Harbor 
peninsula (W square miles) and 15 square miles of adjacent areas, all of which 
are experiencing rapid population growth.

Average inflow to the hydrologic system of the study area is 254 cubic 
feet per second (ft^/s). Outflow consists of evapotranspiration (88 ft^/s), 
surface-water outflow (132 ft^/s), and subsurface outflow (34 ft^/s). 
Recharge to the ground-water reservoir from precipitation is 93 ft-Vs.

The study area is a remnant of a glacial-drift plain nearly surrounded by 
marine embayments. Three main water-bearing units exist; the Colvos Sand 
Member of the Vashon Drift, the Salmon Springs(?) Drift, and the pre-Salmon 
Springs(?) deposits.

As of 1978, water use was negligible. Average rate of use was 2.4 ft^/s, 
all from ground-water sources. Much of this water (1.4 ft-Vs) was discharged 
to septic systems.

Mean annual flows in streams show a close relationship to basin size, 
ranging from 1.4 to 2.0 ft-Vs per square mile of basin. Low flows are very 
consistent; 7-day low flows for 50- and 1-percent probabilities differ by 25 
percent or less at each site.

The only significant lake in the area, Crescent Lake, is probably at a 
later stage of eutrophication than average lakes in the surrounding area. 
Crescent Lake may have experienced increased eutrophication from 1970 to 
1978.



Dissolved-solids concentrations in the fresh ground-water reservoir 
increase with depth, from about 80 to 95 mg/L (milligrams per liter) and 
average about 290 mg/L in wells tapping the freshwater-saltwater zone of 
diffusion. The use of water has apparently had little effect on its quality, 
although nitrate-plus-nitrite concentrations were slightly greater in shallow 
ground water than in deep ground water.

Ground-water quality is generally within the acceptable limits of the 
Federal Safe Drinking Water Act. The maximum contaminant levels for 
fluoride, turbidity, coliform bacteria, cadmium, lead, mercury, and selenium 
have been exceeded in a few samples. Recommended limits have been 
exceeded for iron, manganese, chloride, dissolved solids, pH, and color.

The ground-water reservoir can be developed to a greater extent. A 
system of properly spaced wells would probably yield at least 11 ft-^/s, about 
five times the 1978 rate of ground-water use.



INTRODUCTION 

Purpose and Scope

The Geological Survey, in cooperation with the Pierce County Planning 
Department, conducted a water-resources-appraisal study of the Gig Harbor 
peninsula and adjacent area. The area is hydrologically sensitive, in a marine 
environment subject to rapid population growth and change in land use. The 
purpose of the study was to: (1) define the occurrence, movement, quality, 
availability, and potential sources of contamination of the ground-water 
resources; (2) appraise the quantity and quality of streamflow and the quality 
and trophic conditions of lakes; (3) identify problem areas that may require 
further study; and (4) develop a hydrologic data base for the study area. The 
study included collection, compilation, and analysis of hydrogeologic, 
streamflow, and water-quality data, which are described in this report.

Previous Investigations

Two earlier general appraisal investigations of the water resources of the 
Gig Harbor peninsula and adjacent area were made as part of larger studies. 
Garling, Molenaar, and others (1965) and Hansen (1980) appraised the water 
resources of the Kitsap Peninsula and neighboring islands, a total area of 
about 670 mi^. The fieldwork for the Garling study was completed in June 
1963, when ground-water development in the Gig Harbor peninsula and 
adjacent area was about one-third of that in 1978. Hansen made a generalized 
study of the same area as Garling, Molenaar, and others.

Description of the Area

The study area (fig. 1) is a part of northwestern Pierce County, 
Washington, immediately west of Tacoma and about 20 mi southwest of 
Seattle. It totals about 59 mi^ and includes all of the Gig Harbor peninsula 
(44 mi^), Fox Island (5 mi^), and part of the Long Branch peninsula (10 mi^).

The study area is a dissected remnant of a glacial-drift plain nearly 
surrounded by marine embayments. It has low, rather flat-topped hills and 
ridges that reach a maximum altitude of about 400 ft. Slopes along most of 
the shoreline and in some stream valleys are steep, commonly greater than 45 
percent. Inland areas have mostly gentle slopes, generally 15 percent or less.
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FIGURE 1.--Location of the study area.



A maritime climate prevails, with cool, dry summers, and mild, wet 
winters. Winds are generally from the southwest in fall and winter and from 
the northwest in spring and summer. Afternoon temperatures are typically in 
the 70's (°F) in summer and in the 30's (°F) in winter. Temperatures exceed 
83°F on about 10 days per year, and freezing temperatures occur during about 
45 nights per year. Relative humidity ranges from 50 to 85 percent in 
summer and from 75 to 90 percent in winter.

The area's population increased from 6,720 in 1960 to 17,250 in 1978. 
Population projections for 1980 and 2000 (Pierce County Planning 
Department) are 18,800 and 35,500, respectively.

No detailed land-use data for the study area were available at the time 
of this study. The area is probably 75-80 percent undeveloped. Developed 
areas consist primarily of single-family residences and roads (perhaps 10-20 
percent of the area). Commerce, industry, and agriculture uses about 5 
percent of the area. Development is concentrated along the shoreline.

Acknowledgments

This study was made in cooperation with the Pierce County Planning 
Department. Unpublished data not contained in U.S. Geological Survey files 
were obtained from Harbor Water Co., Town of Gig Harbor, Harbor Pump and 
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PRECIPITATION

Precipitation is the source of all naturally occurring freshwater in the 
study area. Estimates of annual precipitation were determined from data 
collected at the only weather station in the study area (Wauna 3W), 13 mi 
west of Tacoma (fig. 1). The station has been in operation since 1938, and 
during the 1938-78 water years 1 the average annual precipitation was 51.1 in., 
with a minimum of 31.6 in. in 1944 and a maximum of 69.2 in. in 1974 (fig. 2).2

The probability that a specific amount of precipitation will occur in any 
single year can be estimated from historical data shown in figure 3. For 
example, the figure shows that for the period of record annual precipitation 
exceeded 63 in. only 10 percent of the time, and that 90 percent of the time it 
exceeded 40 in.

Average monthly precipitation is shown in figure 4. The figure shows a 
distinct October- April wet season and a May-September dry season. The 
average monthly precipitation is about 4.3 in., and monthly average 
precipitation ranges from 8.5 in. in December to 0.8 in. in July. The greatest 
monthly precipitation on record was 20.3 in., in January 1953, and the least 
was 0.00 in. in August 1942 and July 1958.
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FIGURE 3. —Percentage of time various values of 
annual precipitation were equaled or exceeded, 
1938-78 water years (U.S. Weather Bureau, 1938-65; 
U.S. Department of Commerce, 1966-73; [U.S.] 
National Oceanic and Atmospheric Administration, 
1974-78).

A water year extends from October 1 through September 30, and is 
designated by the calendar year in which it ends.

2 Average annual precipitation varies greatly in the region around the 
study area, tending to decrease toward the east (Tacoma, 37 in.) and increase 
toward the west (Shelton, 64 in.).
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EVAPOTRANSPIRATION

Evapotranspiration refers to the transfer of water, in the form of vapor, 
from land areas and bodies of water to the atmosphere. In the study area, 
evapotranspiration occurs primarily as evaporation from surface-water bodies 
and from vegetation and land surfaces that have been wetted by 
precipitation, and as transpiration from the unsaturated zone by vegetation. 
Evapotranspiration directly from the ground-water reservoir, where it 
intersects or is near the land surface, is insignificant in the study area.

The amount of evapotranspiration from an area depends primarily on 
solar radiation, air temperature, wind velocity, vegetation type, and the 
availability of water. No direct measurements of evapotranspiration from 
the study area are available, but reasonable estimates can be made from a 
modified Blaney-Criddle calculation (U.S. Department of Agriculture, 1970). 
This method yields a value for potential evapotranspiration — the amount of 
water that would be evapotranspired if an unlimited source of water were 
available.

In the area, two evapotranspiration regimes exist at different times: (1) a 
wet-period regime, when precipitation is greater than potential 
evapotranspiration, during which the actual rate of evapotranspiration equals 
the potential rate; and (2) a dry-period regime, during which potential 
evapotranspiration is greater than precipitation and the actual rate of 
evapotranspiration is generally less than the potential rate, being equal to 
precipitation plus available soil moisture accumulated during the previous wet 
period. Figure 5 shows the position of evapotranspiration in the hydrologic 
system. During wet periods (generally October-April), there is an excess of 
water which is either stored in the soil (soil-moisture recharge) to remain 
available for evapotranspiration or is removed from the evapotranspiration 
environment as surface runoff or as recharge to the ground-water reservoir 
(water surplus). On the average, the soil in the study area has the ability to 
store about 3 in. of water (Zulauf, 1979).

During dry periods (generally May-September) there is a shortage of 
water and most of the stored soil moisture is rapidly evapotranspired 
(soil-moisture utilization), usually by early June. From this time until 
precipitation once again exceeds potential evapotranspiration, the actual rate 
of evapotranspiration is less than the potential rate (water deficit).

The calculated average annual potential evapotranspiration in the study 
area is 34.4 in. However, calculated average annual actual 
evapotranspiration is only 19.2 in., because, as seen in figure 5, the periods of 
greatest potential evapotranspiration coincide with the periods of least 
precipitation. During 1938-78 the calculated annual actual evapotranspiration 
ranged from a maximum of 25.7 in. in 1968 to a minumum of 14.9 in. in 1952 
(fig. 6). Figure 7 shows the probability, based on the data in figure 6, that a 
specific amount of actual evapotranspiration will take place in any single 
year. Actual evapotranspiration will probably exceed 16 in. in 9 of 10 years, 
but 23 in. in only 1 of 10 years.
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POTENTIALLY AVAILABLE WATER

The part of precipitation not lost as evapotranspiration or stored as soil 
moisture recharges the ground-water reservoir or leaves the study area as 
direct runoff. Figure 8 shows potentially available water (direct runoff plus 
ground-water recharge) calculated for the 1938-78 water years. During this 
period, it averaged 31.7 in. per year and ranged from a minimum of 8.4 in. in 
1977 to a maximum of 49.0 in. in 1974. Figure 9 shows the probability of 
occurrence of a particular amount of potentially available water in any single 
year. Potentially available water will probably exceed 23 in. 90 percent of 
the time and 42 in. 10 percent of the time.

A summary of the monthly disposition of precipitation is shown in figure 
4. The figure shows the long-term (1938-78) average distribution of 
precipitation between evapotranspi ration and potentially available water. 
Not directly shown in the figure, but affecting the amounts of 
evapotranspiration and potentially available water, is the amount of water 
stored as soil moisture at any particular time. (See figure 5 for soil-moisture 
distribution.)

12
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SURFACE WATER 

Data Collection

A surface-water discharge-monitoring network was operated February 
1978-3anuary 1979 to provide data for appraisal of streamflow in the study 
area. It consisted of one continuous-record gaging station and six monthly 
measurement sites. These data were supplemented by 23 years of record 
from two continuous-record gaging stations and 188 measurements (January 
1929-October 1974) at 28 miscellaneous measurement sites. All sites are 
shown on plate 1, and all measurements are in tables 9 and 10 (p. 52 and 53).

Mean and Low Flows

Some streamflow characteristics often defined in the planning and 
development of surface-water resources are mean monthly and mean annual 
flows and the frequencies and durations of selected flood flows and low flows. 
The data for each selected site were correlated against long-term data from 
the Huge Creek station (site 25). Correlations between Huge Creek and the 
seven selected miscellaneous sites were generally very good. Standard errors 
of estimate ranged from 0.0428 to 0.1242, and correlation coefficients ranged 
from 0.8833 to 0.9549 (except for Minter Creek, site 23, with a coefficient of 
0.6414).

For the seven selected sites, the "log-Pearson Type III" distribution 
method was used to estimate mean monthly, mean annual, and low flows. 
Mean annual and monthly flows are listed in table 1. By definition, mean 
flows have a 50-percent probability of not being exceeded in any year. Low 
flows were calculated for intervals of 7, 30, and 90 consecutive days at 1-, 
10-, and 50-percent probabilities of not being exceeded in any year (table 2). 
Low flows calculated in an earlier report (Cummans, 1977) show excellent 
agreement (+2 percent) with the calculations in this report for Huge Creek 
(site 25), but the previous low-flow calculations for sites 15, 17, 21, and 23 
were substantially less than the calculations in this report (7 to 58 percent 
less). These low-flow calculations have been revised upward because more 
data are now available. Most of these sites had been measured only five or 
six times when the earlier calculations were made (Cummans, 1977). The 
present calculations include 12 additional measurements at each site.

The low flows for specific periods and nonexceedence probabilities are 
used as follows: For example, at site 5 a 7-day low flow of 2.6 ft^/s at the 
10-percent probability level means that during any year the minimum flow for 
any 7 consecutive days has a 10-percent-probability (chance of 1 in 10) of not 
exceeding 2.6 ft^/s; similarly, a 30-day mean flow of 3.2 ft^/s at a 
50-percent probability of nonexceedence means that the chance is one in two 
that the minimum mean flow for any 30 consecutive days in any year will be 
less than 3.2 ft3/s .

14
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TABLE 2.—Average daily low flows for selected probabilities 
of nonexceedance at selected sites

Station 
number

12072681

12072685

12072710

12072750

12072770

12072800

12073000

12073500

Average daily 
low flows 

Number (ft^/s) for Corre- 
of indicated proba- lation 

Stream name and con sec- bility of non- coeffi- 
site number utive exceedance cient

days

Crescent Cr - site 5 7
30
90

North Cr - site 6 7
30
90

Artondale Cr - site 9 7
30
90

Carr Inlet Tributary 3 7 
- site 15 30

90

McCormick Cr - site 17 7
30
90

Purdy Cr - site 21 7 
30
90

Minter Cr - site 23 7
30
90

Huge Cr - site 25 7 
30
90

50 pet

3.0
3.2
3.4

1.1
1.1
1.2

1.2
1.3
1.4

1.1 
1.1
1.1

1.2
1.3
1.4

2.1 
2.3
2.4

6.1
6.2
6.4

4.3 
4.5
4.8

10 pet

2.6
2.7
2.9

1.0
1.0
1.0

1.0
1.1
1.2

1.0 
1.0
1.1

1.0
1.1
1.2

1.9 
2.0
2.1

5.7
5.8
6.0

3.7 
3.9
4.2

1 pet

2.3 0.9215
2.5
2.6

.9 .9436

.9
1.0

.9 .8835
1.0
1.1

.9 .8833 
1.0
1.0

.9 .9549
1.0
1.1

1.7 .9297 
1.8
1.9

5.4 .6414
5.6
5.7

3.4 
3.6
3,8

Standard 
error of 
estimate

0.0926

.0531

.1242

.0491

.0662

.1087

.0428

—
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Mean flows generally show a close relation to drainage basin size. With 
the exception of site 15, all sites with sufficient record to calculate mean 
annual flows have flows of 1.4 to 2.0 ft-Vs per square mile of drainage basin. 
Site 15 is in a very small basin that is dominated by a large amount of 
ground-water discharge from a series of springs and has a mean annual flow 
of 12.0 ft-Vs per square mile, much of which may represent recharge outside 
the surface drainage basin.

Calculated low flows in the area are extremely consistent for each site. 
The 7-day low flows for 50-percent probability (2 years) and for 1-percent 
probability (100 years) differ by 25 percent or less at all sites. The 
50-percent probabilities for 7 and 90 days differ by 14 percent or less at all 
sites.

Floodflows

Maximum peak discharges (floods) were calculated for exceedence 
probabilities of 1, 10, and 50 percent in any year. Flood frequencies were 
calculated for 14 sites (table 3) based on regression equations defined by 
Cummans, Ceilings, and Nassar (1975). Flood discharges for specific 
exceedence probabilities are used as follows: For example, at site 5 a flood 
discharge of 82 + 34 ft^/s at the 50-percent-probability level means that 
during any year the peak flow has a 50-percent-probability (chance of 1 in 2) 
of exceeding 82 + 34 ft3/s; similarly, a flood discharge of 219 + 133 ft3 /s at 
the 1-percent-probability level means that during any year the peak flow has 
a 1-percent-probability (chance of 1 in 100) of exceeding 219 + 133 ft^/s.

Lakes

Lakes make up less than 0.15 mi2 (about 0.25 percent) of the study area. 
Crescent Lake (22/2-20A) is the only sizable natural lake (0.08 mi2). Some 
physical data on the area's lakes are shown in table 4.

Crescent Lake was included in an earlier study (Collings, 1973), in which 
its general state of eutrophication (as of October 1970) was discussed. It was 
determined at that time that the eutrophication rate was probably quite high 
because of the lake's low altitude and swampy environment. It was 
designated as a lake with moderately high biologic productivity as evidenced 
by the abundance of macrophytes, the moderately high winter nutrient 
content, the summer oxygen deficit near the bottom, and the increasing 
sources of nourishment from development in the basin.
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TABLE 3. —Discharges for selected flood frequencies 
at selected sites

Station 
number

12072681

12072685

12072710

12072770

;-.

12072800

12073000

12073500

Stream name and 
site number

Crescent Cr - site 5

North Cr - site 6

Sullivan Gulch Cr - site 7

Artondale Cr - site 9

Warren Cr - site 12

Carr Inlet Tributary 
No. 2 - site 14

Lay Inlet Tributary 
- site 16

McCormick Cr - site 17

Henderston Bay Tributary 
- site 18

Purdy Cr - site 21

Minter Cr - site 23

Huge Cr - site 25

Minter Cr Tributary

Calculated flood discharge 
(ft^/s) for indicated 
probability of exceedance

50 pet

82+34

32+13

30+12

51+21

17+7

36+15

11+5

42+17

29+12

57+24

88+37

99j{41

41+17

10 pet

137+62

54+25

51+23

86+39

29+13

62+28

19+9

70+32

49+22

97J44

148+67

166+75

70+32

1 pet

219+133

86+52

80449

137+83

45+28

98+60

30+18

112+68

78+47

154+94

237+144

266+161

111+67

Measured 
peak 

discharge

—

—

—

—

—

—

—

—

—

113

—

391

—
- site 26 

Minter Cr - site 27 204+85 339+154 548+332
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TABLE 4.—Physical data on lakes

Lake name

Unnamed

Unnamed

Maloney

Unnamed

Unnamed

Unnamed

Crescent

Unnamed

Unnamed

Location

21/1-3C

21/1-11M

21/1-12F

21/1-15G

22/1-32F

22/2-19C

22/2- 20A

22/2-30 D

22/2-33N

Sur­ 
face 
area 

(acres)

2.4

11.6

5.3

1.5

17.0

1.9

50

3.1

2.8

Maxi - 
mum 
depth 
(ft)

—

15

—

15

—

--

29

—

—

Approx­ 
imate 
volume 
(acre-ft)

—

67.0

—

7.5

—

—

780

—

—

Remarks

—

Man made (earth-fill dam); 
locally known as Lake 
Syl vi a

—

Man made (earth-fill dam).

Intermittent

Intermittent

—

—

Winchester Swamp.

All data, except Crescent Lake (Bortleson and others, 1976), 
from Wolcott (1973).
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In August 1978, Crescent Lake was resampled in order to compare its 
condition with that in 1970. Measurements of nutrients (nitrogen and 
phosphorus) generally showed higher concentrations in 1978. This may 
indicate an increased state of eutrophication, but the data are not 
conclusive. Annual fluctuations of nutrient levels may be as great as the 
differences seen in the 1970 and 1978 samples. Table 5 compares the two 
sets of samples to the median values for 91 lakes in the region around the 
study area. Crescent Lake shows higher concentrations of nutrients and much 
lower concentrations of dissolved oxygen, indicating that it probably is at a 
later stage of eutrophication than typical lakes in the surrounding area.
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TABLE 5.—Comparison of characteristics of Crescent Lake with median values for lakes in the
region around the study area.

Lake characteristics

Land use in drainage basin:
Undeveloped (primarily forested)
Developed (primarily residential)

Altitude
Mean depth

Total inorganic nitrogen
(NO3 +NO 2+NH3 , as N)

Shallow

Deep

Total organic
(kjeldahl-NH3 , as N)

Total phosphorus (as P)

Shallow

Deep

Specific conductance (micromhos)

Water temperature

Dissolved oxygen

Secchi-disc visibility

Fecal coliform (mean)

Median
values 

for lakes1

78%
22%

400 ft
12 ft

70 ug/L

110 ug/L

240 ug/L

11 ug/L

18 ug/L

44
17°C

7.3 mg/L

5 ft

2 col/100 mL

Crescent Lake

10/5/70 8/9/78

89% 85%^
11% 15%

166 ft 166 ft
16 ft 16 ft

Sample depth (ft)
4 I 15 1 25 6 1 25

90 ug/L — 120 Ug/L
130 ug/L

200 ug/L — 350 ug/L

190 ug/L — — 390 ug/L

10 ug/L — 30 ug/L

10 ug/L 3Q ug/L __ 9Q ug/L

57 — — 54

13°C — 11°C

0.5 mg/L — 0.4 mg/L

5 ft 4.5 ft

24 col/100 mL

Median values for 91 lakes in the region around the study area (Bortleson and others, 1976). 

Rough estimates only.
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GROUND-WATER RESERVOIR 

Data Collection

Information on about 860 wells in the area was collected and analyzed 
during this study (table 11, p. 57). The locations of 425 of these wells have 
been field checked by U.S. Geological Survey personnel either during this 
study (about 275 wells) or during earlier studies (about 150 wells). About 20 
springs also were visited. Locations of the field-checked wells and springs 
are shown on plate I.

Most of the data in table 11 were supplied by the drillers who constructed 
the wells. Much information on quantity and quality of water was obtained 
from well owners. Some well depths and water levels were measured by U.S. 
Geological Survey personnel. Water levels were measured in about 20 wells 
once a month from March 1978 to March 1979 (table 12, p.80). Land-surf ace 
altitudes were determined from l:24,000-scale topographic maps and are 
probably accurate within ^25 ft for most field-checked wells. Altitudes of 
wells not field checked may be much less accurate, depending upon the 
accuracy of the locations supplied by the drillers. Discharge and 
specific-capacity (discharge of well divided by drawdown of water level) data 
are based on tests made by the drillers, usually at the time of completion of 
the well. These tests are usually short-duration (1-2 hours) bailer tests and 
give only an approximation of a well's true specific capacity. Selected 
representative logs are shown in table 13. (Drillers' logs for the majority of 
wells are on file in the Tacoma office of the U.S. Geological Survey.)

Geologic Characteristics

The study area is underlain by 1,200 to 2,000 ft of unconsolidated 
sediments (Hall and Othberg, 1974). At least the upper several hundred feet 
are of glacial and interglacial origin and of Quaternary age. The deepest well 
in the area (21/2-17F2; 909 ft) extends about 568 ft below sea level and 
apparently penetrates only Quaternary materials. Only the materials 
extending to 200 ft or less below sea level are well known, because most 
existing wells tap these materials. The character of the underlying bedrock is 
not known. Figure 10 is a diagrammatic geologic section across the Gig 
Harbor Peninsula that shows the general stratigraphic relationships described 
in table 6.
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FEET 

600-1

400- 

200-

Sea 
Level

-200-

-400-

GIG HARBOR PENINSULA 

Q vtx^-^_^^r Q vr r °-vt

GIG HARBOR 

PENINSULA

Qvr-recessional 
outwash

Vashon Qvt-till
Drift Qva-advance 

outwash 
Qc -Colvos Sand 

— Member

Qk-Kitsap Formation

Qss-Salmon Springs(?) 
Drift

Qpu-Pre-Salmon Springs(?) 
deposits, undifferentiated

DEPOSITIONAL 

INTERVAL

Fraser Glaciation

Olympia 
Interglaciation

Salmon Springs 
Glaciation

Puyallup 
Interglaciation

Stuck Glaciation

Alderton 
Interglaciation

Orting Glaciation

PIERCE COUNTY E 
Sumner- 

Alderton- 
Orting area 

Tacoma i
ar,ea Qvr *

•^ U#^
®&r ^Tertiary 

£ ^ck

PIERCE COUNTY 
MAINLAND 

(Crandle & Others, 1958; 
Walters & Kimmel, 1968)

Qvr-recessional
.. . outwash 
Vashon
Drift" J^' 11 

Qva-advance
outwash

Qk-Kitsap Formation

Qss-Salmon Springs 
Drift

Qp-Puyallup Formation

Qs-Stuck Drift

Qa-Alderton Formation

Qo-Orting Drift

FIGURE 10.--Diagrammatic west-east geologic section of the Gig Harbor 
Peninsula showing a tentative correlation by Molenaar (1965) the 
Pleistocene stratigraphic units of the peninsula and the Pierce County 
mainland. The Sumner-Alderton-Orting area was studied by Crandell and 
others (1958), and the Tacoma area was studied by Walters and Kimmel (1968)
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Identification of the Quaternary deposits in the region and their 
correlation from one location to another are extremely difficult. 
Correlations over large areas have not been conclusively established, and 
disagreement as to the identification of individual units is common among 
investigators.

Five major units in the unconsolidated material have been identified at 
land surface and in drillers' logs. Stratigraphic names and correlations used 
below are modified from Molenaar (1965). Not all units occur at all 
locations. The uppermost major unit is the till of the Vashon Drift, which 
covers most of the area. This unit is generally less than 80 ft thick, averages 
40 ft, and is composed primarily of till (unsorted and unstratified glacially 
derived material of clay-to-boulder size).

Below the till is the Colvos Sand Member of the Vashon Drift, which is 
composed primarily of sand, with sand-and-gravel lenses and some thin strata 
of clay and silt. The Colvos occurs throughout most of the area, but ranges 
from a few feet to 200 ft or more in thickness, and averages 60 ft. The 
bottom of the Colvos is generally 100-200 ft above sea level. Although the 
Colvos was probably originally continuous, or nearly continuous over the area, 
subsequent erosion has dissected it in many places. In most locations where 
the present land-surface altitude is 150 ft or less, the Colvos is not found.

The Kitsap Formation underlies the Colvos Sand Member. The Kitsap is 
more than 150 ft thick in places and averages 65 ft. It is nearly all silt and 
clay with some peat and scattered lenses of sand and gravel. The Kitsap is 
generally found at altitudes between sea level and 150 ft above sea level. 
Available drillers' logs indicate that the Kitsap Formation is not continuous 
over the study area.

The Salmon Springs(?) Drift, which underlies the Kitsap Formation, is 
composed primarily of iron-stained sand and gravel with inclusions of till, silt, 
and clay. The average thickness of the Salmon Springs is 50 ft, and it is more 
than 150 ft thick in some locations. The top of the formation is generally at 
altitudes of 75 to 175 ft above sea level in the northern part of the study area, 
and near or below sea level in the south. The drift apparently underlies most 
of the study area, with the major exception being the west-central shoreline 
area of the Gig Harbor peninsula.
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All the unconsolidated materials below the Salmon Springs(?) Drift are 
collectively referred to here as pre-Salmon Springs(?) deposits. The upper 
portions are clay and silt in most locations. Sand-and-gravel strata generally 
underlie the clay, and there are inclusions of till and peat. These materials 
extend downward to bedrock, for a total thickness greater than 1,000 ft. Only 
the uppermost 100-200 ft are well known. The top of the unit is generally 
below sea level.

Hydrologic Characteristics

All the major unconsolidated units are water bearing to some degree. 
However, only the Colvos Sand Member of the Vashon Drift, Salmon 
Springs(?) Drift, and pre-Salmon Springs(?) deposits yield significant amounts 
of fresh water. The water-bearing properties of the unconsolidated materials 
200 or more feet below mean sea level are virtually unknown.

The Colvos is the uppermost and least productive of the three major 
water-bearing units. The greatest concentration of wells tapping the Colvos 
is in the north-central portion of the Gig Harbor peninsula. The Colvos 
probably exists beneath about 75 percent of the area, primarily in the 
uplands (at altitudes of 150 ft or more above sea level). The median altitude 
of well bottoms in this unit is about 175 ft, and the median altitude of water 
levels in these wells is about 220 ft. Wells tapping the Colvos average 95 ft 
in depth. Estimated potential yield (see table 17 for method of calculation) 
of an average well in the Colvos Sand Member is 15 gal/min.

The Salmon Springs(?) Drift is below the Colvos Sand Member and, in 
most places, separated from it by clay and silt of the Kitsap Formation. 
Wells tap the Salmon Springs(?) Drift throughout most of the area. The 
greatest concentrations of these wells occur in the central and southern parts 
of the Gig Harbor peninsula. The drift probably exists beneath about 85 
percent of the area. The median altitude of well bottoms is about 35 ft, and 
the median altitude of water levels in these wells is about 85 ft. Wells 
tapping this unit average 135 ft in depth. Estimated potential yield of an 
average well in the Salmon Springs(?) Drift is 35 gal/min.
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There are not enough data presently available to allow identification of 
the various water-bearing units underlying the Salmon Springs(?) Drift. 
Therefore, the pre-Salmon Springs(?) deposits will be treated here as a single 
unit. The upper parts of the pre-Salmon Springs(?) deposits are generally silt 
and clay, which separate the deeper water-bearing materials from the 
overlying Salmon Springs(?) Drift. Most wells tapping the pre-Salmon 
Springs(?) deposits are located within a mile of the shoreline. The greatest 
concentrations of these wells occur along the west-central shoreline of the 
Gig Harbor peninsula. The median altitude of well bottoms in the unit is 
about 50 ft below sea level, and the median altitude of water levels in these 
wells is about 20 ft above sea level. Wells tapping these deposits average 200 
ft in depth. Estimated potential yield of an average well in the pre-Salmon 
Springs(?) deposits is 40 gal/min.

Water-table conditions exist in most parts of the Colvos Sand Member. 
In wells that penetrate more than a few feet below the water table, water 
levels generally stand below the water table, indicating the existence of a 
downward component of ground-water flow. In the process of drilling a well 
in the Colvos, after the water table has been reached, the water level in the 
well generally declines as the well becomes open to progressively deeper 
parts of the aquifer. Figure 11 shows the general flow pattern beneath the 
Gig Harbor peninsula.

Artesian conditions exist in the Salmon Springs(?) Drift and the 
pre-Salmon Springs(?) deposits. Water levels in wells tapping the Salmon 
Springs(?) Drift rise above the top of the unit, normally to altitudes within 
the Kitsap Formation. In wells tapping the pre-Salmon Springs(?) deposits, 
water levels generally rise above the top of the unit, to altitudes within the 
Salmon Springs(?) Drift, but in some cases are within the clay and silt beneath 
the top of the pre-Salmon Springs(?) deposits.

Ground-water flow in the Colvos Sand Member is generally in the same 
direction as topographic slope. This unit is recharged by water that seeps 
through the Vashon till or, in some locations, by precipitation that falls 
directly on the unit. Recharge areas are primarily the high-altitude areas 
(particularly 20/1-2; 21/1-1,12,14; 21/2-32; 22/1-15; and 22/2-17,18,19,33), 250 ft 
or more above sea level. These areas are characterized by broad, gently 
sloping uplands where the soils can hold water until it percolates downward 
into the Colvos Sand Member (either directly or through the Vashon till). 
Some water from this unit discharges at springs and seeps, which supply most 
of the surface-water flow, and some leaks downward to the deeper 
water-bearing units, mostly through the Kitsap Formation to the Salmon 
Springs(?) Drift.

27



w
FEET 

500

Sea 
Level

-500

-1000

-1500

_ Long Branch 
_ , Peninsula

Water table
InloJ:

Gig Harbor Peninsula

IISalt IP 
IwatenP

Tacoma _

\;

Zone of observed high 
(>20mg/L) chloride con 
centrations

Unconsolidated

Bedrock

L 568ft. 
Maximum depth 
penetrated

deposits

FIGURE 11.--Generalized flow pattern in a west-east section 
through the study area.

28



In the Salmon SpringsC?) Drift, ground-water flow is complex. Local flow 
patterns follow the existing topography, but existing water-level data 
indicate that these local patterns are superimposed on a general areal pattern 
that indicates flow from northeast to southwest. This general flow pattern is 
interrupted in locations where the unit is intersected by the land surface and 
water is discharged as spring flow. This condition occurs primarily in the 
northern part of the area in the Crescent Creek valley. The Salmon 
Springs(?) Drift is recharged by seepage from overlying units, primarily from 
the Colvos Sand Member through the Kitsap Formation. Discharge from this 
unit moves laterally to Puget Sound, downward to the pre-Salmon Springs(?) 
deposits, and, in a few places, to springs at land surface.

No general flow pattern is presently discernible in the pre-Salmon 
Springs(?) deposits due to lack of data. The unit is recharged by seepage from 
overlying units, primarily from the Salmon Springs(?) Drift. Some discharge 
from the unit moves laterally to Puget Sound. However, much of this unit 
lies below the bottom of the Sound, and lateral hydraulic connections beneath 
the Sound to the east, west, and south probably exist. In a completely natural 
state (no pumping from the ground-water reservoir), it can be assumed that 
all flow in the pre-Salmon Springs(?) deposits beneath the study area would be 
outward toward the Sound. However, pumping (either in the study area or in 
adjacent areas) may have disturbed this flow pattern, resulting in freshwater 
movement beneath the Sound either into or out of the study area. The 
direction of this lateral flow (if it presently exists) is unknown.

The boundaries of the fresh ground-water reservoir are the water table 
at the top, the bedrock surface at the bottom, and the freshwater-seawater 
interface at the sides. The freshwater-seawater interface probably extends 
several hundred feet below sea level in most of the area, but the nature of 
the lateral boundaries at depths below the bottom of the Sound surrounding 
the area are unknown. The upper boundary, the water table, is not a static 
boundary. Its position changes continuously, reflecting changes in rates of 
recharge to and discharge from the ground-water reservoir or changes—near 
the shoreline—due to tidal fluctuations. The water table is a recharge 
boundary throughout most of the study area and a discharge boundary along 
the shoreline.

For practical purposes the bedrock surface is the bottom of the fresh 
ground-water reservoir. It is probably virtually impermeable relative to the 
unconsolidated material above it, and most water reaching the bedrock 
surface flows parallel to it.
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The fresh ground-water reservoir is bounded laterally, along the 
shorelines, by salty ground water. There is not a distinct change from 
freshwater to seawater, but there is a transition zone from freshwater 
(characterized by a chloride concentration of 20 mg/L or less), through salty 
ground water (chloride concentrations of 20-19,000 mg/L), to seawater 
(chloride concentration of about 19,000 mg/L). The existence of this boundary 
is evident from chloride concentrations (greater than 20 mg/L) in some 
coastal wells open from 10 to 125 ft below sea level. However, the boundary 
is not a simple one. Chloride concentrations exceed 300 mg/L in some wells 
extending less than 50 ft below sea level but are less than 20 mg/L in other 
wells open at depths of more than 125 ft below sea level. Where the 
f reshwater-seawater boundary is present, it is a discharge boundary.

The nature of the lateral boundaries below the Sound is not known. In 
most places, there are probably 900-1,000 ft of unconsolidated materials 
beneath the bottom of the Sound. The deepest existing well (21/2-17F2; 
drilled and cased to 560 ft below sea level) extends about 320 ft below the 
bottom of the Sound and produces freshwater (0.9 mg/L of chloride). It is 
possible that much of the unconsolidated material below the Sound contains 
freshwater (fig. 11).
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WATER USE AND DISPOSAL

Public and private wells in the study area supply practically the entire 
population of 17,250. The only significant surface-water use is 
nonconsumptive, at a fish hatchery on Minter Creek.

Records of water use for 1978 are available for the town of Gig Harbor 
and for the Harbor Water Co. These two water systems supplied 5,700 people 
in 1978. Ungaged public systems (a public system is considered here as 
supplying 5 or more homes) supplied 6,400 additional people. The remaining 
5,150 people were supplied by domestic wells (less than 5 homes per well).

The available records indicate an average per capita use of 89 gal/day. 
This gives an annual rate (for 1978) of 560 million gallons (2.4 ft^/s) for the 
study area. Domestic use (including watering of lawns and gardens) probably 
accounted for 95 percent of the use, while commercial, industrial, irrigation, 
and other uses accounted for the remaining 5 percent.

Data are available for about 860 of the estimated 1,500 wells in the study 
area. About 78 percent of the wells are used for domestic supplies and 16 
percent for public supplies. About 4 percent are unused, 1 percent supplies 
institutions, and 1 percent supplies commercial establishments. Additional 
uses (all representing less than 1 percent of the wells) include recreation, 
industry, irrigation, air conditioning, and stock supply.

About 48 percent of the wells tap the Salmon Springs(?) Drift, and they 
supply 39 percent of the water used. The pre-Salmon Springs(?) deposits are 
tapped by 42 percent of the wells and supply 54 percent of the water used. 
Most of the remaining 10 percent of the wells tap the Colvos Sand Member, 
and they supply about 7 percent of the water used.

Water disposal takes one of three courses: (l) to the unsaturated zone 
(septic systems), (2) to the Sound (Gig Harbor sewer-system outfall), and (3) 
to the land surface (irrigation, mostly lawns and gardens). Assuming an 
average per capita discharge to septic systems of 60 gal/day (the average 
rate of water use during the nonirrigation season), 330 million gallons (1.4 
ft^/s) were discharged in 1978. Gaged records for the Gig Harbor sewer 
system indicate an annual (1978) discharge of about 60 million gallons (0.3 
ft^/s). If the remaining water is assumed to be used for irrigation of lawns 
and gardens and pipeline leakage, then this disposal accounts for 170 million 
gallons (0.7 ft3/s) per year.
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WATER BUDGET

Under natural conditions the hydrologic system is in a state of dynamic 
equilibrium. On a long-term basis, inflow to the system (precipitation, 
subsurface inflow, and surface-water inflow) is equal to outflow 
(evapotranspiration, subsurface outflow, and surface-water outflow). There is 
little or no change in the amount of water in storage at land surface, in the 
unsaturated zone, or in the ground-water reservoir.

Precipitation falling on the land surface may (1) run off directly to Puget 
Sound via streams, (2) be evapotranspi red at land surface, or (3) infiltrate to 
the unsaturated zone. Some water in the unsaturated zone percolates 
downward to recharge the ground-water reservoir and some moves back 
toward land surface by capillary action and is evaporated or transpired by 
plants.

Water that reaches the ground-water reservoir flows slowly toward the 
surrounding seawater. Some water flows deeply into the reservoir, moves 
beneath the margins of the study area, and eventually discharges (below sea 
level) to the Sound. Where the water table is within reach of rooted plants, 
some water is transpired, and where it intersects the land surface, springflow 
(base flow) occurs. Together, base flow and direct runoff constitute the 
surface-water outflow from the hydrologic system.

An annual water budget for the 59 mi^ in the study area under natural 
conditions is shown in figure 12 (making the assumptions listed in the figure). 
Natural inflow to the hydrologic system is in the form of precipitation, at a 
rate of about 222 ft^/s, surface-water inflow (25 ft^/s), and ground-water 
inflow (7 ft^/s), for a total inflow of 254 ft^/s. Natural outflow occurs 
primarily as evapotranspi ration, at a rate of about 88 ft^/s, and as 
surface-water outflow, about 132 ft^/s. These forms of outflow total 220 
ft^/s. Because the budget must be in balance (assuming the hydrologic 
system is in a state of equilibrium), there must be an additional 34 ft^/s of 
outflow. To balance the budget this additional outflow is designated as 
subsurface outflow. This budget ignores the possibility of any ground-water 
inflow occurring beneath the Sound.
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The amount of water that flows through the ground-water reservoir can 
be estimated from the overall budget. Of the 222 ftVs of precipitation, 84 
ft^/s is evapotranspired from the land surface or unsaturated zone and 52 
ft^/s becomes direct runoff. Thus, 136 ft^/s never enters the ground-water 
reservoir. The remaining 86 ft-Vs flows through the ground-water system. 
Also, about 7 ft-Vs of ground water enters from adjacent areas to the north 
and west giving a total ground-water flow of 93 ft-Vs. About 59 ft^/s of this 
flows only through the upper part of the ground-water reservoir (primarily the 
Colvos Sand Member) and is discharged as base flow to streams (55 ft-Vs) or is 
evapotranspired (4 ft^/s). The remaining 34 ft^/s flows deeper and is 
presumably discharged to the Sound from the Salmon Springs(?) Drift and the 
pre-Salmon Springs(?) deposits.

There is a large potential error associated with this type of water budget 
calculation. An estimate of the expected error can be made (taking the 
square root of the sum of the squares of the probable errors involved with 
each component of the budget) by assuming the following percentages of 
error: precipitation, surface-water inflow and throughflow, 10 percent each; 
evapotranspiration, 15 percent; surface-water direct runoff, 20 percent; 
surface-water base flow, 25 percent; and ground-water inflow, 50 percent. 
The ground-water outflow figure, 34ft^/s (which was assumed in order to 
balance the budget), is dependent upon all the other component errors and 
therefore has a large expected error (+31 ft^/s). The total ground-water flow 
figure, 93 ft-^/s (ground-water outflow plus surface-water base flow), is more 
reliable, with an expected error of +28 ft^/s.

Some of the effects of monthly variations in direct runoff plus 
ground-water recharge (potentially available water) on streamflow and 
ground-water levels are shown in figure 13. During the period of observation, 
the study area received recharge during February-April 1978, in September 
1978, and during November 1978-March 1979. Streamflows and ground-water 
levels responded in a predictable fashion. The potentially available water in 
February-April 1978 produced streamflows greater than those in June-October 
1978 when there was no potentially available water. Although there was no 
potentially available water in May 1978, streamflows remained fairly high due 
to the release of ground water that was stored from the February-April 1978 
recharge period. The small amount of potentially available water in 
September 1978 resulted in slightly increased streamflows and a slower rate 
of decline of ground-water levels. The potentially available water in 
November 1978-January 1979 increased streamflows only slightly because 
much of the water was used to replace the soil moisture depleted during the 
summer months. Water levels in the shallower wells (Colvos Sand Member) 
began rising in February 1979, indicating a 2- or 3-month delay from start of 
recharge. The shallower wells had much more pronounced changes in water 
levels due to short-term changes in potentially available water than the 
deeper wells.
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It is important to remember that the hydrologic system is in balance only 
relative to a long-term average. It is a dynamic system, constantly 
undergoing changes in inflow, outflow, and internal distribution of water in 
response to fluctuations in climatic and other factors.

As of 1978, ground-water development had no apparent significant effect 
on the water budget. The rate of water use was about 2.4 ft^/s, less than 1 
percent of the natural rate of flow through the system (fig. 12). 
Ground-water withdrawals accounted for all water use and represented less 
than 3 percent of the flow through the ground-water reservoir.

Water was discharged to the unsaturated zone through septic systems, to 
the Sound through sewer-system discharges from the town of Gig Harbor, and 
to the land surface by irrigation. Water discharged from septic tanks to the 
unsaturated zone (at an estimated rate of 1.4 ft^/s ) and water applied to the 
land surface (0.7 ft^/s) infiltrated to the ground-water reservoir or was 
evapotranspired, and thus it was recycled through the land portion of the 
hydrologic system. Water discharged directly to the Sound (0.3 ft-Vs) was not 
recycled.



WATER QUALITY

Water flowing through the hydro logic system undergoes natural changes 
in quality. Precipitation generally contains a small amount of dissolved 
substances (probably less than 10-20 mg/L of dissolved solids). After 
precipitation reaches the land surface, evapotranspiration concentrates the 
dissolved substances. This increases the dissolved-solids concentration to 
15-35 mg/L in the study area.

Water that is not evapotranspired becomes direct runoff or infiltrates 
into the unsaturated zone; in either case, it is the direct contact with the soil 
that causes water-quality changes to take place. Water that moves through 
the soil and the remainder of the unsaturated zone to reach the ground-water 
reservoir is in contact with more soluble materials for a much longer time 
than is direct runoff. This results in a dissolved-solids concentration of about 
80 mg/L in water near the top of the ground-water reservoir (average for five 
wells in the Colvos Sand Member), as compared to an average dissolved-solids 
concentration of less than 65 mg/L in direct-runoff water (average for six 
surface-water sites).

As water moves deeper into the ground-water reservoir it generally 
dissolves greater concentrations of minerals. The concentration of dissolved 
solids increases to about 90 mg/L in the Salmon Springs(?) Drift (average for 
26 wells) and about 95 mg/L in the pre-Salmon Springs(?) (average for 31 
wells).

Water collected from wells in the landward part of the 
freshwater-seawater zone of diffusion shows only slight changes, mostly small 
increases in chloride and sodium concentrations. However, water deeper in 
the zone of diffusion shows large water-quality changes, including chloride 
concentrations in excess of 500 mg/L.

Analyses indicate differences in the quality of water from the different 
water-bearing units (tables 7, 14, and 15, p. 48-49 and 124-139). 
Concentrations of dissolved magnesium, sodium-plus-potassium, and 
bicarbonate, are greater (24, 45, and 22 percent, respectively) in the 
pre-Salmon Springs(?) deposits than in the Salmon Springs(?) Drift, whereas 
dissolved iron-plus-manganese, sulfate, chloride, and nitrate-plus-nitrite are 
greater (86, 125, 54, and 91 percent, respectively) in the Salmon Springs (?) 
Drift. Nitrate-plus-nitrite concentrations appear to be greatest in the Colvos 
Sand Member (based on only five samples). Not enough is known about the 
chemistry of the individual units to determine the causes of the differences in 
water quality. However, the relatively large concentrations of 
iron-plus-manganese in the Salmon Springs(?) Drift are probably related to 
the reddish-stained sand-and-gravel portions of the units.
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The quality of water in the study area can be affected by (1) introducing 
materials to the land surface and atmosphere, and (2) by various types of 
water use. However, as of 1978, readily measurable changes from natural 
conditions were not observed in the study area.

The domestic use of water can significantly change water quality. About 
1.7 ft^/s of the water used for domestic purposes becomes sewage. Of this, 
0.3 ftVs is collected in sewer systems, treated, and released to the Sound. 
The remaining 1.4 ft^/s of domestic sewage is discharged to septic systems. 
The quality of this sewage is markedly different from that of the water 
before use, including greater concentrations of sodium-plus-potassium, 
sulfate, chloride, nitrogen, and dissolved solids (table 7). As of 1978, 
domestic sewage discharge probably had little effect on the average water 
quality in the hyrologic system. An estimate of the magnitude of the effect 
can be made by calculating the change in concentration of dissolved solids 
caused by the sewage. Assuming a straight mixing of sewage and natural 
ground water — 1.4 ftVs of sewage with a dissolved-solids concentration of 
290 mg/L, and 91.3 ftVs of natural ground water (average rate of flow 
through the ground-water reservoir minus the amount of water withdrawn and 
discharged as sewage) with a dissolved-solids concentration of about 90 mg/L 
(concentration in Salmon Springs(?) Drift used as an average value) — the 
mixture would have a concentration only 3 mg/L greater than that of the 
natural ground water. However, this calculation assumes total mixing within 
the system. At any point where sewage is released, the ground water would 
have a dissolved-solids concentration between that of the sewage and a total 
mixture.

An important potential contaminant in domestic sewage is nitrate. In 
March 1979, 45 wells were sampled and tested for nitrate-plus-nitrite 
concentrations (fig. 14). The greater nitrate concentrations were found in the 
shallower wells (less than 200 ft deep). It cannot be determined from the 
data whether or not these greater concentrations are related to discharge 
from septic systems. The total annual (based on 1978 data) load of 
nitrate-plus-nitrite discharged into septic systems can be estimated at 38,000 
kg (1.4 ft^/s average flow with a concentration of 30 mg/L). The estimated 
annual (1978) amount of nitrate-plus-nitrite moving through the shallow 
ground-water system (Colvos Sand Member) is 27,000 kg (93 ftVs average 
flow with a concentration of 0.33 mg/L). However, this cannot be used as 
evidence that the observed nitrate levels result from septic-system 
discharges. This calculation does not consider other potential sources of 
nitrate-plus-nitrite (such as fertilizer and domestic animals) or any change in 
nitrate-plus-nitrite concentrations produced within the septic systems.

38



i I I I

100

200

300

400

500
0.5 1.0 1.5 2.0 2.5

NITRATE + NITRITE CONCENTRATION 
(as N) , IN MILLIGRAMS PER LITER

FIGURE 14.--Relationship between well depths and nitrate- 
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COMPARISON OF WATER IN THE STUDY AREA 
WITH DRINKING-WATER STANDARDS

The water-quality data indicate that most of the water in the study area 
meets or exceeds drinking-water standards. Table 8 lists the chemical, 
physical, and biological standards for drinking water that went into effect in 
June 1977, in accordance with the Federal Safe Drinking Water Act (Public 
Law 93-523). Table 8 also gives the number of sites and samples in the study 
area for which these standards have been exceeded.

The maximum contaminant levels listed refer to concentrations of 
constituents which, if exceeded, may affect the health of consumers. The 
secondary recommended limits refer to concentrations of constituents which 
may affect the esthetic quality of the water but are not health hazards.

Isolated high values of fluoride, cadmium, lead, mercury, and selenium 
may represent short-term contamination of individual wells or errors in 
laboratory analyses. (The samples were not analyzed by the U.S. Geological 
Survey and were not available for re test ing.)

The maximum contaminant level for turbidity has been exceeded in 10 
wells. Water with high turbidity is hazardous primarily because it may reduce 
the effectiveness of chlorination processes. Most high turbidity in the ground 
water is probably related to oxidation of dissolved iron after pumping or to 
silt and clay particles in poorly sorted glacial deposits.

Coliform bacteria are a major water-quality problem in the study area. 
Water obtained from 15 public-supply wells and the 7 surface-water sites 
tested contained coliform bacteria on at least one occasion at each site 
(ground-water data from Washington State Department of Social and Health 
Services). In the wells tested, the bacteria probably enter the water in the 
distribution systems or by seepage down the outside of the well casing and, in 
most cases, do not represent a widespread contamination of the ground water 
itself. Coliform bacteria in the area's surface water are not a major problem 
because virtually no surface water is used for domestic purposes. 
Surface-water analyses are listed in table 16 (p. 140).

The secondary recommended limits for iron, manganese, chloride, 
dissolved solids, pH, and color have been exceeded in the study area. At the 
sites tested, iron and manganese were the most common problems, exceeding 
recommended limits in 16 and 29 percent of the samples, respectively. Large 
concentrations of either constituent often create a bad taste, stain plumbing 
fixtures and laundry, and cause clogging of pumps and pipes.
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The recommended limits for chloride and dissolved solids were exceeded 
in water from five wells tapping the freshwater-seawater zone of diffusion. 
About 20-25 other wells have moderately high chloride concentrations that 
suggest penetration into the zone of diffusion. Most of the wells with high 
chloride concentrations are along the western shoreline of the Gig Harbor 
peninsula (primarily the Horsehead Bay area) and on Fox Island. The data 
collected are insufficient to determine if there is sea water intrusion in these 
areas. However, 75 percent of the wells sampled in 1968 and again in 1978 
showed significant increases in chloride concentrations.

Color (platinum-cobalt units) and pH at a few sites were above the 
recommended limit; both can make water esthetically undesirable for 
domestic use and economically undesirable for some industrial uses.

Of the 190 well owners questioned about the quality of their well water, 
about 25 percent complained about staining of fixtures, 5 percent about 
unpleasant odor, and *f percent about unpleasant taste.
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POTENTIAL FOR FURTHER DEVELOPMENT

Of primary concern to water managers in the study area is increased 
ground-water withdrawal and the associated consequences.

Because the hydrologic system has never been significantly stressed, its 
reaction to future hydrologic stresses can be estimated only qualitatively. 
Any stress will produce a response in the system that is consistent with the 
hydrologic equation,

Inflow = outflow + change in storage.

A change in any item in the equation will cause one or both of the other items 
to change. Although the equation is simple, the type and magnitude of 
response may be complex. The only significant inflow to the ground-water 
reservoir enters through the unsaturated zone (ignoring the possibility of 
induced ground-water inflow beneath the Sound). Under the existing 
"near-natural" conditions, annual ground-water flow through the system 
averages about 93 ft^/s — equal to precipitation and subsurface inflow, minus 
direct runoff and evapotranspiration from the land surface and unsaturated 
zone.

A maximum rate of withdrawal equal to the average annual flow is 
obviously unattainable; not all the flow can be captured by any practical 
development of the ground-water system. However, a significant increase in 
the rate of ground-water withdrawal would be possible with a system of 
properly spaced wells. For example, wells spaced about 1,000 ft apart (about 
25 per square mile) and pumped at 10 gal/min each for 8 hours each day would 
result in a yield of 11 ft^/s. This is about five times the 1978 rate of 
withdrawal and 12 percent of the flow through the ground-water system. This 
example is not meant to be a guideline for developing the ground water of the 
area. It is not possible, with the available data, to estimate accurately the 
optimum rate for ground-water withdrawal or the effects on the hydrologic 
system. The calculation is a conservative one, assuming a wide spacing of 
wells (1,000 ft, to insure no interference between wells), a low pumping rate 
(10 gal/min, instead of the 15-40 gal/min estimated average rate for existing 
wells), and a 16-hour rest period per day (only 8 hours of daily pumping).

Withdrawals of ground water are accompanied by decreases in the 
natural outflow from the ground-water reservoir (subsurface outflow, base 
flow, and ground-water evapotranspi ration). These decreases in outflow 
might adversely affect other parts of the hydrologic system. Perhaps the 
most undesirable effects would be: (1) decrease in base flow of streams, which 
presently averages about 55 ft^/s and is about 42 percent of the total 
stream flow, (2) lowering of water level in some wells, and (3) landward 
migration of the fresh water-sea water zone of diffusion. Thus, it is important 
to consider the maximum average rate of withdrawal that can be attained 
without producing undesirable results.

42



The above discussion of ground-water withdrawal is based on the 
assumption that all water pumped from the ground-water reservoir is 
removed from the hydrologic system, such as water discharged to the Sound 
through sewer systems. However, if the withdrawn water follows the other 
available paths shown in figure 12, some of the water becomes ground-water 
recharge, thus making the net withdrawal from the ground-water reservoir 
less than the actual amount pumped. Assuming that water discharged via 
septic systems becomes ground-water recharge, only 42 percent of the water 
used (as of 1978) was permanently removed from the ground-water reservoir. 
Therefore, about 1.0 of the 2.4 ft^/s pumped from the ground-water reservoir 
was the actual rate of use in 1978.

When water is recycled in this manner changes in water quality must be 
considered. Each time the water is pumped from the ground-water reservoir, 
used, and returned, its quality probably deteriorates. The types of water use, 
methods of treatment (if any), and methods of disposal are factors that cause 
changes in water quality.

Listed below are some general considerations regarding development of 
the ground-water reservoir. These considerations, both favorable and 
unfavorable, are based primarily on hydrologic factors and do not take into 
account economic or legal factors. Table 17 (p. 142) contains a summary of 
selected data on the principal water-bearing units. The data are subdivided 
into regions (pi. 1) and further divided into 1 mi^ sections in order to be of the 
most use to planners and developers; the median values shown are based on 
the available data in each section, which range considerably in density and 
quality from section to section. The numbers in the table are not an absolute 
definition of the water-bearing units, but are meant to be used as a general 
guide.

1. The best areas for development of wells are in the inland parts of 
the study area. The best aquifer for development is the Salmon 
Springs(?) Drift.

a. By developing inland areas, well bottoms are generally above 
sea level and the chances of inducing sea water are greatly 
reduced.

b. This inland development might slightly increase the rate of 
recharge by capturing previously rejected recharge.

c. Development may result in decreases in streamflow, either by 
directly decreasing base flow from the Salmon Springs(?) 
Drift to streams or by inducing flow from the Colvos Sand 
Member of the Vashon Drift to the Salmon Springs(?) Drift, 
thereby decreasing the base flow from the Colvos.
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2. A greater total ground-water withdrawal is possible if the used 
water is discharged to the unsaturated zone via septic systems.

a. This should increase recharge and reduce net withdrawal, 
b. This may cause some deterioration of water quality.

3. Waste water discharged to the land surface, unsaturated zone, or 
ground-water reservoir may require treatment before being 
discharged.

a. This will help maintain good water quality.
b. Waste water discharged near the recharge areas will 

generally require the most treatment because this water may 
be recycled several times through the ground-water system. 
Waste water discharged near areas of outflow will generally 
require the least treatment, or possibly no treatment.

Alterations to land surface may alter the rates of direct runoff, 
ground-water recharge, and evapotranspiration. For example, 
paving large areas might increase direct runoff and decrease 
ground-water recharge, whereas removal of large areas of natural 
vegetation might decrease evapotranspiration and increase 
ground-water recharge.

The use of some substances and facilities may affect water 
quality. For example, (1) herbicides, insecticides, and fertilizers 
may infiltrate and contaminate the ground-water reservoir, and (2) 
pipelines carrying petroleum products, sewage, and other 
substances may leak, and contaminate the ground water.

Therefore, any major development of the ground-water resources 
should be accompanied by planned programs of data collection to 
monitor the effects of the development:

1. In conjunction with large rates of withdrawal, water levels 
should be measured periodically in pumped wells and 
unpumped observation wells to determine any changes in the 
water-table configuration.

2. Chloride concentrations should be checked periodically in 
coastal areas, particularly in areas that experienced 
increased concentrations during 1968-78.

3. In conjunction with major discharges of waste water to the 
land surface, unsaturated zone, or ground-water reservoir, 
periodic water samples should be collected from nearby wells 
and analyzed to identify detrimental water-quality changes. 
In particular, nitrate concentrations should be monitored.
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TABLE 7.—Median values of selected chemical constituents in various parts of the
hydrologic system

Source of water

Milligrams per liter

Dis­
solved
iron
plus
manga­ 
nese
(Fe+Mn)

Dis­
solved
cal­ 
cium
(Ca)

Dis­
solved
magne­ 
sium
(Mg)

Dis­
solved
sodium
plus
potas­ 
sium
(Na+K)

Bicar­ 
bonate
(HC03 )

Dis­
solved 
sulfate
<so4 )

Dis­
solved 
chloride
(CD

Precipitation -no data available-

Surface water:
Direct runoff 

plus baseflow

Base flow

Ground water:
Colvos Sand Member
of Vashon Drift 

Salmon Springs (?)

Pre-salmon Springs (?)

Freshwa te r- s a 1 twa t e r 
zone of diffusion

Seawater 

Domestic sewage

—

0.26

.14

—

12

12

—

6.8

8.4

—

6.4

9.3

—

64

78

—

7.2

3.2

4.1

4.0

2.6

.73 13 16 31

.01 400 1,300 11,000

23 11 72

138 3.5 90

140 2,600 19,000

30 39
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Dis­
solved 
fluoride
(F)

Dis­
solved
nitrate
plus
nitrite 
(N03+N0 2 )

(N)

Dis­

solved
solids
(resi­ 
due at
180°C)

a>,1o __

Remarks

0.26

.14

.33

0.1 .21

.1 .11

.1 .39

1.3 .5

30

64

82

79

90

95

288

34,000

290

<20 mg/L.

64 Average of six sites sampled on 4/17/78.

82 Average of six sites sampled on 7/13/78 and 10/16/78.

Average of five wells. 

Average of 26 wells 

Average of 31 wells.

Average of 12 wells. 

From Mason (1966).

Calculated average for domestic wastes. Used average increases 
in inorganic salts in domestic wastes (Miller and others, 1974) 
and applied increases to ground water from Salmon Springs (?) 
Drift.
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TABLE 8.—Comparison of ground-water quality in the study area with
standards established by the Federal Safe Diinking Water Act

Constituent

Number 
of 

wel Is 
sampled

Number 
of 
samples 
tested

Water-quality standards

Maximum 
contaminant 

level 2

Proposed 
secondary 
recommended 

limit

Number 
of we 1 1 i> 
at which
standard 
was 
exceeded

iron 37 45 — 0.3 mg/L 6

Manganese 39 45 — 0.05 mg/L 13

Sulfate

Chloride

Fluoride 4

Nitrate J

Dissolved solids

pll

Color

Turbidity 6

Detergents
Q

Col i form bacteria

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

17

65

34

75

60

59

33

32

49

30

21

19

20

20

22

20

19

19

20

80

41

93

71

69

40

37

49

221

22

19

20

20

22

20

21

19

250 mg/L

250 mg/L

1.4 to
2.4 mg/L

10 mg/L

500 mg/L

<6.5 or >8.5

-~ 15 platinum-
cobalt units

1 JTU

0.5 mg/L

1 col/100 mL —

0.05 mg/L

1 mg/L

0.010 mg/L

0.05 mg/L

0.05 mg/L

0.002 mg/L

0.01 mg/L

0.05 mg/L

0

5

1

0

2

5

1

10

0

15

0

0

1

0

1
2

1

0

Samples tested by U.S. Geological Survey, or Washington Department of 
Social and Health Services, or by commerical laboratories.

U.S. Environmental Protection Agency, 1975, National interim primary 
drinking water regulations are those which deal with constituents that 
may affect the health of consumers.

U.S. Environmental Protection Agency, 1977, National secondary drinking 
water regulations. Secondary regulations are those which deal with the 
esthetic quality of drinking water, and are guidelines only. 

4
The maximum contaminant level for fluoride is dependent upon the annual

average of the maximum daily air temperature at the location in which the 
water-supply system is situated; the mean air temperature at the nearest 
weather station (Tacoma, 1938-79) was 52.2°F, and the average maximum 
daily air temperature was about 60*F. At temperatures of 58.4° to 63.8°F, 
the maximum contaminant level is 2.0 mg/L.
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Number oi 
sampl t-r. 
exceeding 
standard

7

13

0

9

1

0

2

r,

2

Maximum 
value 

observed

2.4 mg/L

0.67 mg/L

83 mq/I,

64 ^> mg/L

4 . 4 mg/L

6.8 mq/L

718 mg/L

6.3, 9.4

70 units

Sites

20/1-1K1;

which have exceeded chemical standards

21/1-35D1; 21/2- 2BP1, 30L2; 22/1-23C1, 23M1 .

20/1-2K1: 21/1-16F1, 28Db; 21/2-8C1. 17F2, 18E1, 28K2, 28f>l : 
22/1-13E1, 23M1, 36iU; 22/2-32P2, 33F1.

—

21/1-16K1.

22/1-25F2.

--

21/1-16F1;

20/2-18E2;

21/1-35D1.

28D5, 28F2, 34A4; 21/2-28K2.

21/2- 28K2.

21/1-12D3, 35D1; 22/1-14Q2, 15Q1.

12

0

27

0

0

1

0

1

2

1

0

18 JTU 20/1-1K1; 21/1-11R1. 15E1. 35D1; 21/2-7L1, 17D3. 18E1, 30L2; 
22/1-23C1, 23M1, 25F2.

0.1

32 col/100 mL 

0.04 mg/L 

<0.3 mg/L

0.010 mg/L 21/1-28D5. 

0.018 mg/L

0.53 mg/L 22/1-32F2. 

0.026 mg/L 21/2-7L1; 22/1-32F2. 

0.031 mg/L 21/1-28D5. 

0.013 mg/L —

Includes data for nitrate + nitrite concentrations.
6 
Although the maximum contaminant level for turbidity applies only

to surface water, the relatively high turbidities in ground-water samples 
in the area warrant inclusion in this summary.

Foaming agents (methylene blue active substances).

The maximum contaminant level depends upon the number of samples 
taken and the method of determination. The 1 col/100 mL level in the 
table is a convenient value for evaluating the small public and private 
systems in the study area. Data identifying individual wells which have 
exceeded the standard are not available.
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TABLE 9.--Discharges at gaged sites

Site No. 21 - Purdy Creek at Purdy
Drainage Area: 3.44 ml^ 
Extremes: Maximun discharge. 113 ft 3 /s. 12-15-59. 

Mlnlmtjn discharge. 1.3 ft3 /s. 7-27-62 and 8-2-62. 
Remarks: No known regulation or diversion above station.

Water
year

1960
1961
196?

Site No.

Mean discharges
Oct. Nov.

..
4.2 9.0
3.37 6.48

Dec. Jan.

12.9 14.5
6.2 19
9.73 6.28

Feb.

11.9
26
4.76

Mar.

8.11
14.2
6.00

Apr.

8.96
6.69
4.36

May

7.61
6.15
4.06

June

4.02
3.24
2.21

July

2.43
2.71
1.75

Aug.

2.54
2. Ob
1.94

Sept.

2.61
2.24
2.29

Annual

8.34
4.4/1

25 - Huge Creek near Wauna

Drainage Area: 6.47 mi-"
Extremes: Maximun

Minimun
Remarks: No known

Water
year

1947
1948
1949
1950
1951

195?
1953
1954
1955
1956

1957
1958
1959
1960
1961

196?
1963
1964
1965
1966

1967
1968
1969

1978

Maximun
Minimum
Mean

Oct. Nov.

6.95 5.94
4.9? 9.?4
5.13 11.4
6.50 15.1

6.47 7.80
4.09 4.13
6.00 10.1
4.55 13.8
5.91 23.0

8.91 10.0
5.57 5.74
5.36 9.52
5.69 12.1
7.23 13.9

6.46 7.22
6.05 17.5
5.45 15.3
5.05 8.31
4.23 5.66

4.51 6.06
6.53 6.03
6.19 7.91

6.05 15.1

8.91 23.0
4.09 4.13
5.82 10.5

T- ' —— r— T — » ——— r-« —

discharge, 391 fW
discharge, 3

regul ati on

Dec. Jan.

9.25 17.2
21.8 10.3
17.6 e29.5
34.1 34.5

12.2 13.1
4.97 43.4

24.4 37.0
11.8 elO.9
36.9 43.4

20.9 10.5
9.76 23.8

15.3 37.2
22.2 21.8
10.5 37.9

13.2 12.0
18.3 14.5
11.9 38.9
19.4 19.9
9.27 47.1

26.2 35.2
14.0 30.6
21.3 24.3

29.9 20.3

36.9 47.1
4.97 10.3

18.0 26.7
•^ —————— • ——— TT ————

.2 ft-V
s, 2-9-51.
s, 9-1-50.

or diversion above station.

Mean
Feb.

16.1
28.6

e35.4
51.8

18.7
25.9
36.7

e!2.9
13.5

17.1
23.2
15.6
25.3
54.6

8.07
17.2
15.9
17.6
9.97

16.9
35.3
24.6

16.5

54.6
12.9
23.4

discharges
Mar.

14.0
13.6
38.9
17.7

8.93
10.8
13.4
9.74

32.2

21.4
10.3
10.2
16.0
33.1

9.96
8.79

13.2
8.43

22.3

14.0
22.5
11.5

8.93

38.9
8.43

16.1

Apr.

9.87
8.77

14.0
e9.30

6.17
8.16

10.3
10.7
13.8

10.4
9.65

16.5
15.6
12.7

7.35
11.3
7.64
7.67
8.07

9.16
12.4
10.6

9.18

16.5
6.17

10.4

May

11.2
6.83
8.25

e7.55

4.77
6.10
7.08
6.15
8.89

7.25
6.34

12.4
9.76

11.0

6.61
6.74
6.54
6.48
5.98

7.32
8.59
7.34

8.59

12.4
4.77
7.73

June

6.20
5.17
6.99

e6.71

4.62
5.15
6.03
4.90
8.25

6.45
4.59
7.27
7.25
8.38

5.11
5.58
6.56
4.82
5.67

5.89
8.01
5.96

5.06

8.38
4.59
6.11

July

4.28
4.56
4.44
5.55
5.79

4.45
4.5D
5.20
4.67
5.94

6.03
4.44
5.76
5.73
7.31

4.68
4.94
5.29
4.31
4.62

5. OB
5.82
5.27

4.80

7.31
4.28
5.14

Aug.

4 on .24
4.54
4.20
4.50
4.82

4.32
4.44
4.65
4.35
5.48

5.64
4.56
4.83
5.33
6.07

4.81
4.54
5.16
4.17
4.22

4.38
6.18
4.44

4.41

6.18
4.17
4.76

Sept.

4.36
5.90
4.30
4.30
5.09

4.21
4.72
4.59
4.49
5.37

5.30
4.57
5.39

65.00
5.55

4.73
4.29
4.93
3.79
4.26

4.47
5.75
5.44

6.68

6.68
3.79
4.90

Annual

9.30
10.1

e!5.0
e!6.4

7.95
10.5
13.7
8.20

10.9

10,8
9.30

12.1
12.6
17.1

7.53
9,92

11.4
9.13

11.0

11.6
13.4
11.2

11.3

17.1
7.53

11.6
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TABLE 10.--Discharge measurements at miscellaneous sites

Site Station name 
number

1 Crescent Lake
tributary

2 Crescent Creek

3 Crescent Creek

4 Crescent Creek

5 Crescent Creek

6 North Creek

7 Sul li van Gulch
Creek

8 Wollochet Bay
tributary No. 2

9 Artondale Creek

Drainage 
areal Date 
(mi2)

0.48
(0.40)

1.18
(1.10)

3.86
(3.78)

4.64
(3.56)

5.18
(5.10)

1.74

1.61

2.52

2.99

9- 2-69
2-11-70

9- 2-69

2-11-70

7- 9-47
7-31-47
8-14-47
8-29-47
9-20-47
7- 1-58

2-17-78
3-15-78
4-17-78
5-15-78
6-15-78
7-13-78

2-17-78
3-15-78
4-17-78
5-15-78
6-15-78
7-13-78

8-20-58

7-15-74
7-31-74

8-29-47
8-20-58
2-17-78
3-15-78
4-17-78
5-15-78
6-15-78

Dis­ 
charge 
(ft3/s)

eO.l
.64

0

3.75

1.56
1.27
1.75
1.49
1.81
1.99

9.06
7.87
8.69
9.89
3.91
2.74

2.24
2.07
2.06
2.86
1.21
1.06

.08

.50
.18

.92

.76
3.79
2.91
4.02
4.80
1.70

Date

10- 5-70

10- 5-70

6-19-70

7-17-58
7-28-58
8-18-58
7- 8-59
7-31-59
8-14-59

8-14-78
9-15-78

10-16-78
11-14-78
12-18-78
1-18-79

8-14-78
9-15-78

10-16-78
11-14-78
12-18-78
1-18-79

8-27-74
10-16-74

7-13-78
8-14-78
9-15-78

10-16-78
11-14-78
12-18-78
1-18-79

Dis 
charge 
(ft3/s)

eO.15

.29

.40

1.85
1.29
1.97
2.74
1.91
1.75

2.28
3.51
2.62
3.44
5.23
4.52

1.20
1.13
1.01
1.26
1.31
1.10

.15
.13

1.06
.85

1.86
1.31
1.65
2.09
2.16
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TABLE 10. — Discharge measurements at miscellaneous sites—Continued

16 Lay Inlet .52 8-22-58 .08 
tributary

17 McCormick Creek 2.36

Site Station name areal Date charge Date charge 
number _______________ (mi 2) ________ (ft3 /s) ________ (ft3/s)

10 Hale Passage .10 8-29-47 0 8-20-58 0 
tributary

11 Hale Passage .19 8-20-58 .03 
tributary No. 2

12 Warren Creek .83 8-20-58 .06

13 Carr Inlet .14 8-29-47 .14 8-20-58 0.06 
tributary

14 Carr Inlet 2.03 
tributary No. 2

15 Carr Inlet .15 
tributary No. 3 
(Meyer Creek)

8-29-47
8-20-58
7-15-74

8-29-47
8-20-58
7-15-74
7-31-74
8-27-74

10-16-74
2-17-78
3-15-78
4-17-78

0.84
.64

1.38

1.05
.96

1.29
1.01
1.16
1.06
1.79
1.55
1.62

7-31-74
8-27-74

10-16-74

5-15-78
6-15-78
7-13-78
8-14-78
9-15-78

10-16-78
11-14-78
12-18-78
1-18-78

0.85
.84
.92

1.68
1.23
1.03

.90
1.09

.99
1.22
1.36
1.41

8-29-47
8-18-58
7-15-74
7-31-74
8-27-74

10-16-74
2-17-78
3-15-78
4-17-78

.93

.98
1.84
1.45
1.31
1.36
3.02
3.13
3.36

5-15-78
6-15-78
7-13-78
8-14-78
9-15-78

10-16-78
11-14-78
13-18-78
1-18-78

4.64
1.82
1.26
1.15
1.34
1.21
1.38
1.60
1.59

18 Henderson Bay 1.55 8-29-47 .39 8-21-58 .02 
tributary (1.54)

19 Purdy Creek at 2.52 4-17-78 3.65 1-18-79 1.80 
Pierce-Kitsap (0.00) 10-16-78 1.09 
County line

20 Purdy Creek 3.18 1-24-29 e4.5
(0.40)
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TABLE 10. —Discharge measurements at miscellaneous sites—Continued

Site Station name 
number

21 Purdy Creek at
Purdy

22 M inter Creek at
Pierce-Ki tsap
County line

23 Minter Creek

24 Huge Creek at
Pierce-Ki tsap
County line

25 Huge Creek near
Wauna

26 Minter Creek
tributary

Drainage 
areal 
(ml2)

3.44
(0.66)

4.56
(0.17)

5.67
(0.97)

5.73
(0.05)

6.47
(0.68)

2.34
(1.95)

Date

8- 4-47
8-14-47
8-28-47
9-19-47
7- 1-58
7-17-58
7-28-58
8-11-58
8-29-58
6-19-59
7- 8-59
7-17-59
7-31-59
8-17-59

10-15-63
11-21-63
12-31-63
1-17-64

7-13-78

7-11-47
7-30-47
8-13-47
8-29-47
9-19-47

10- 3-47
10-24-52
7- 1-58
7-17-58
8-11-58
8-29-58

4-17-78
7-13-78

8-29-73

8-29-47
8-11-58

Dis­ 
charge 
(ft3/s)

1.78
1.66
1.44
1.97
2.56
1.94
1.83
2.51
2.48
2.52
2.49
2.23
1.75
1.76
2.45
7.88
8.14

33.8

3.80

6.65
5.84
5.90
5.76
6.42

10.0
6.48
6.52
5.30
6.25
6.31

6.70
3.68

4.10

0
0

Date

2- 5-64
2-28-64
4-13-64
5-18-64
6-22-64
2-17-78
3-15-78
4-17-78
5-15-78
6-15-78
7-13-78
8-14-78
9-15-78

10-16-78
11-14-78
12-18-78
1-18-79

6-19-59
7- 8-59
7-17-59
7-31-59
8-14-59
9-15-66
9- 8-68
8-12-69
5- 7-70
8-13-70
5-12-71

10-17-78

8-14-59

Dis 
charge 
(ft3/s)

8.79
5.10
4.54
2.85
2.69
7.23
5.40
7.29
8.67
3.42
2.16
1.86
2.54
2.28
2.64
4.36
3.50

8.18
7.86
7.06
6.03
6.28
5.53
6.89
7.03

10.1
6.43

11.8

2.45

.02
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TABLE 10.--Discharge measurements at miscellaneous sites—Continued

Site 
number

Station name
Drainage 
areal 
(mi 2)

Date
Dis­ 

charge 
(ft3/s)

Date
Dis 

charge 
(ft3/s)

27 Minter Creek above 15.0 
diversion to (4.12) 
State Fish 
Hatchery

28 Minter Creek below 15.6 
diversion to (4.67) 
State Fish 
Hatchery

10-24-52 18.4
7-15-74 26.0
7-31-74 22.7

10-24-52 9.80

8-27-74 
10-16-74

21.2
14.7

e = estimated

1-For sites with two areas listed, the value in parentheses indicates the 
number of square miles of the drainage basin which are in the project area.
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TABLE 11.—Records of selected wells and springs

Use of water: A, air conditioning; C, commercial; H, domestic; I, irrigation;
N, industrial; P, public supply; R, recreation; S, stock; T, institution; U, unused.

Water level: below land surface unless accompanied by a +, which indicates 
above land surface; F, flowing; R, recently pumped.

Finish; F, perforated and gravel-packed; O, open end; P, perforated; 
S, screened; W, walled.

Discharge: F, flowing.

Other data available: LG, G indicates driller's log is on file; CK, C 
indicates well has been field checked; U, indicates unchecked.

Water-bearing unit; Qvr, recessional outwash; Qvt, till of Vashon Drift;
Qc, Colvos Sand Member of Vashon Drift; Qk, Kitsap Formation; Qss, Salmon 
Springs(?) Drift; Qpu, pre-Salmon Springs(?) deposits.
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UR1LUIJ 10 IM'J H.
--
DRIII LI) 10 192 H.

ukimu iu 3i?o n. I-IANNIU IJSL sn UNII CONDOMINIUM.
URIIirO 10 201 FT. PARTIAL DRILllR'S L0(, ON FILE.

Uklll LU 10 118 FT
--

PlANNlU Ubt: 10 HUMES SPLL1F1C CAHAClTlbS: 1.5 AND 10.0 (GAI/M1N)/H AT 76 and 90 H, RESPECT! VLl Y .
--
--
--

DRllltU 10 'j/ II (labj), SPECIFIC CAPAL1I* 1 (GAL/MIN)/FT . OEEPLNbO (1966).

--

DEtf-LNLh LXISIINC- M FT DUC- WELL IN 19b«.
DRILILO 10 154 FT.
DEEPENED EXISTING \2 FI DUG- WELL IN 1958.

--

._

DR1HED 10 Ibb FI.
--
--

--

--
--

DRIllEO 10 3/ FT (MAY 1972). DEEPENED (OCTOBER 1972).

--

..
AT 97 K. WATER UVEI WAS 12 FT. DRILLED IN 1963, ACID TREATED IN 1965.
--
SPECIFIC CAPACII1ES, 0.9 AND 0.8 (GAL/M1N)/FT AT 10 AND 20 GAL/MIN, RESPECTIVELY.

DRILLLD 10 112 FT (MARCH 1979); WATER LEVEL WAS 55 FT, SPECIFIC CAP. 1.5 (QAL/MIN)/FT. DEEPENED (AUG 1979).

DklLLtD 10 91 FT (FEb 1974); WATER LEVEL WAS 15 FT, SPECIFIC CAP. WAS 0.4 (GAL/M1NJ/FT. DEEPENED (APRIL 1974)
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BuSCH, WILLIAM
COLEWAN CAMP
FARUUMAR, ROBERT

BELFOT, ULL
HOHSEHEAU WATER
MCK1NLEY, L.
GORDON, C. D
DAVIS, LEb

CARBONE, JOHN K
FOREST BEACH-1
FOREST BEACH
FOREST BEACH-2
LARSEN, C k

USE 
OF 

»6ltK

\-

n
n
r.

H

H
n
h
P
M

H
P
M
t
H

P

H
rl
P

„
M

H
n
h

„
f
H
t,
h

M
n
ri
n
H

h
M
H
H
H

P
n
n
H
H

„
n
H
H
H

„
H
0
p
n

„
H
P
M
n

M
U
H
H
P

H
H
H
P
H

_

P
H
H
M

„
P
P
P
M

DEPTr-

OF .ELi. 
(FEtT,

•.b.OO
50.00
194.00
130.00
270.00

J15.00
46. 00
:77.5u
=' 0 0 . 0 0
12b.0t'

8U.OC
2 1 0 . 0 C
157.00
37.00
71. Ou

256.00
40.00

1 67.00
50.00

19f:.00

171.00
60.00

134. 00
140. 00
. •• j.OO

be. Go
139.0.
157.00
165.00
221.50

203.00
53.80

127.1 '
97. Ov
64.67

123. OC
89.50
10B.OO
113.00
173.00

205.00
90.00
194.00
136.00
78.00

8.00
49. OL
33.00

lib. CO
7t.0u

63.00
65.00
—

351.00
BB.OO

215.00
154.00
381.00
57.00
b.OO

102.00
—
142.00
139.00
131.00

126.00
60.00
66.00
45.00
50.00

57.00
95.00
105.50
90.00
82.00

84.00
157.00
75.00

168.00
52.00

• ATE- 
LEVE^ 
(FEET.

r
i7. o:

163. CO
7 B . ,1 C

1*B.O'J

170.00
2£..or.
1*9.00
12B.P!
B 5 . 0 C

_
;B3.oc
.24.00
23.00
• 0.00

197.00 
16.00
115.00
IB. 00

125.00

107,00
24. OC
67. OC
90. OC
76. OC

34.00
69.00
72.00

135.00
19B.OO

102.00
15.00

10 J.OO
76. OC
Ib.Oo

10U.OO
73. 5C
84.00
12.00

128. OC

160.00
67. OC
175.00
121.00
41.00

1.00
8.00
10.00
92.00
57.00

24.00
20.00

--
256.00
41.00

170.00
104.00
—

12.00
2.00

bb.OO
--

52.00
bO.OO
91.00

86.00
F
F

31.00
F

F
38.00
23.00

19.00

29.00
39.5*
—
--
—

A..TJTUDE DEPTH T.:
:•>• i.ANt FIRS'!
SURFACE CVPEMNU
(FEET) (FEtT. FJ^b-

60
130
300
140
160

20b
105
230
220
20(

3l£
290
276
300
305

320 
270
260
250
270

265
270
205
?»C
24C

160
180
195
190
250

240
75

180
140
70

16u
130
140
100
160

240
110
220
!7C
26£

100
90
60

130
90

45
62
180
280
103

210
1*0
316
110
150

110
150
60
70

110

100
20
20
100
20

20
60
50
19
30

40
50
50
93
15

_
—

1«V
125
—

210
—
175
161
123

—
i95
13*
--
b5

2«* 
39

102
40
1B3

167
35
--
135
130

3*
J . I

—

217

-.
—
--
—
—

-_
87
10*
109
—

200
—

19J
--

73

—
4*

T-

111

67

—
—
--

348
—

—
143

--
52
—

98
--

136
134
—

—
--
57
—
55

—
06

101
--
78

—
--
--
--
45

S
0
=;
t
-

i
C
s
s
s
--
i
s
-•
s

s
s

s
s

s
-
5
s

0

'a
c...
s

c
c
--
•-
—

0
s
s
s
&
s
0
s
c
s
—
s
c
5
s

0
c
--
5
C.'

0
s
--
s
—

s
--
s
s
0

„
--
s
—
s

c
s
s
—
s

0
0
--
s
s

DISCHARGE
IOA>,.ONS
arp

"IS'jTEl

75>
1"
35
*(.
i :

Ib
15
31
159

6.0

—
bt
20
--

<;C

60 
19
22
1C
B:

40

,_ \
2 r
3''

20
2c
2C
—
' .b

20
2C
10
15
15

15
9.0

10
20
30

25
13
5.t

10
7,5

_
Ib
15
1?
7.0

3C
3C
2s F
3?
15

15
40
--

15
—

15
150 F
3f.
30

110

10
--

60

20

16
6t>
30
--

38

15
--
—
—
—
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SPECir JC 
CA=>ACI ll

»..
1 .t

35. C
<• . o

(,. i

0.7

-5.U

15.0

0.2

__

1.3

20.0

2.0

3.2
2.1

22.0
1 .0

lb.0

2. a
0.7

l.C
2.0
3.0

0.6 
5.B
O.B

--

0.

20.1
0. c

• t •?
7 .;

O.t

7 ,r
^ . j
1 . '
0.3
l.b

7.i
2.2
O.b
5.0
0.-

_
0. '

1 5. i
1 . f
0. 7

6.0 
2.0

0.6
i.:

3.0
b.7

--

1.3
—

3.C
—

4.3
10.0
5.2

__
—

1.5
—

0.5

o.»
3.3
O.B

--

0.9

0.7
--
--
--
—

PUMPING DATA 
PERIOD OVA1LA3LE
(HOURSi Lb O

3.C
1. 1'

--
—

l.i

5.0
3.0
4.0 
4.0
4.0

_

4.0
—

1.0

4.0
2.0
4.0
2.0

~

1.0
3.0
1 .0
1.0
1.0

1.0

—
r-

2. '

:.o
2.0
1.5
1. 1
1.5

1.0
3.C
1.0
l.t
1.:

l.t
l.C
2.5
1.0
b.O

_

1.0
3.0
i. (
l.C

1.0 
2.0

O. 7

1.0

1.0
1.0

—
4.0

--

1.0
—

1.0
l.C

_.
—
4.0

—

2.0

_
2.0
3.0

--

2.5

2.0
--
—
--
—

(,

G
G
G

G
G
G

&

G
G

G

G
G
G
o
G

G
G
&
G
G

G

fa

b

G
t

^

G
C-

G

&
G
G
G
G

G
G
G
G

';

&
G

fc
G
G

&

G

&

G

G

G

G
G
G

G

G
G

t ,

,
"

C.
C

^
u

C
u
u 
C
C

C
C
C
u
^
u
u
u

>•'

u
C
I'

C

J
C
(.
C
(J

,,
u
. 1

^

L,

r

C
L.
u
u
u

C
11
C
C
C

C
u
u
C
C

u
C
C
C
C

C
C
u
C
C

li
u
U
C
C

u
c
c
c
c

AQUIFER REMARKS

S
S
s
F
P

V

S
^
S AT ;0 GAL/MIN. FOR I HOUR. SPECIFIC CAPACITY WAS 4.7 !GAL/M!N!/~.

S

C
s
C DRY IN APRIL-MAY 1977, REPLACED BY WEL. 21/1-12D2 RECOVERED PRIOR TO MAP'.f !97f.

C

S AT 30 GAL/MIN. FOR ! HOUR, SPECIFIC CAPACITY k"S 8.6 !GAL/MIN)/F1 .
C
S,"

5

i
C
s
S DRILLED TO 143 FT.
S

S A" Bf AND 156 GAL/MIN. FOR 1 AND .- HOURS .RESPECTIVELY . SPECIMC ".A! ;,Lk£ r ' ANP t . ,.AL '^IM !'' . RCSPECTI VELf.
S ORULEf TO 15E FT.
S
S

s
s
;

s

s
s
s
: ATTEMPTED DEVELOPMENT AT 44-46 FT; UNSUCCESSFJ...
S

S
S
S DRILLED TO 19f r-
S
C DRILLED TO 8C FT.

R
S
S
s
s

t, AT 15 GAL/MIN, FOR 2 HOURS. SPECIFIC CAPACITY WAS 3.6 f&AL/M]N)/FT.

c «T 20 GAL/MIN, FOR 2 HOURS. SPECIFIC CAPACITY WAS 0.' 'GAL/MINj/FT .

S

-

j. DRILLED TO 158 FT.
p
'<•_ DRILLED TO 60 FT.
T

S
; FORMERLY USED FOR PUBLIC SUPPLY"
S
^
S CASING PERFORATED FROM 100 TO \3C FT"

S
S
S
c
s

s
s
s
s
s

s
F
S
s
s
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SPECIFIC 
CAOACITY
(GPH/rn

i .a
1 . 7

-—
--

2.2

0.2
0. 7
1.5
2.7
0.6

0.6
3.0
0.7
1.2

~

_
1.5

--
--

2.5

—
--
0.2
Q.I
J. 5

-.1
5 . 5

--
I.-

.-
3.2
i.O

i&.o
iti.i

—
—

1.2
1.3
l.A

..i
. j

—

. . 3

.0. j

12.9
--

OTHER 
PUMPING DATA 
PERIOD AVAILABLE 
(HOUSS) L5 CK

„
--
--
--
—

1.0
1.0

12.0
1.0
2.0

1.0
1.0
1.0
1.9

--

_
2.0

--
--

2.0

—
--
8.0
1.0
1.0

».o
2.0

^~

1.0

—
e.O
6.5
1.0
1.0

__
—

1.0
2.0
1.0

2.u
i.3

--
».o
"

i.J
—

G
G

Q

g

G
G
G
G

G
G
G
G

G

G

G
a
G

G
5

J

0

3
3
L:

3
G
G

S
G

G
G

G

C
C
C
C
C

u
'1
C
J
u

C
C
u
u
C

C
C
C
C
u

r
C
C
u
'j

u
C
r

r

C
U

C
u
:

c
C
u
u
J

c
j
c
u
u

c
c

AQUIFER REMARKS

S
S
S
S
S

S DRILLED TO 193 FT.
S
S DRILLED TO 279 FT.
C DRILLED TO 218 FT.
S

S
S DRILLED TO 164 FT.
S
S
c

T
S AT 20 GAL/MIN, FOR 2 HOURS, SPECIFIC CAPACITY WAS 2.0 (GAL/MIN)/FT.

S
S
S

C
T
S
C DRILLED TO 189 FT.

C

S DRILLED TO 31D FT.
S
C
S

S
S
S ATTEMPTED TO DEVELOP AT 154 FT; UNSUCCESSFUL.
S
5 AT "8 and 105 GAL/MIN, FOR 1 HOUR, SPECIFIC CAPACITY WAS 20.7 and 13 GAL/MINJ/R, RESPECTIVELY.

r
S
S CRILLED TO 64 FT.
S
S

f
S
S
S
J

3"

ORULED 1C i!5

AT 60 'iAL/M;v, ^OP -OURS. SPECIFIC CAPACITY ^AS 6.7 ". ... MINI/FT.

2.0 
2.0 
l.J

o.O 
3.0

1.0 3 C i
3.0 G J S DRILLED TO 236 T.

C S
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LOCAL NUMBER

21N/01E-26J04
21N/01E-26J05
21N/01E-26J06
21N/01E-26K01
21N/01E-26K02

21N/01E-27A01
21N/01E-27*02
31N/01E-27A03
21N/01E-27A04
21N/01E-27A05

21N/01E-27B01
21N/01E-27802
21N/Q1E-27C01
21N/01E-27P01
21N/01E-27R01

21N/01E-28H01
21N/01E-28H03
21N/01E-28H04
21N/01E-28C01
21N/01E-28C02

21N/01E-28C03
21N/01E-28C04
21N/01E-28C05
21N/01E-28001
21N/Q1E-28002

21»I/01E-28003
21N/01E-2B004
21N.- HE-28005
il<v/01E-2aeo2
21«J/01£-28F;l

2IN/01E-28F02
2IN/D1E-28F03
21W01E-2BF04
21N/01E-28G02
21N/01E-34A01

21N/01E-34A02
21*/01E-34A04
21N/01E-34AOS
•X1N/01E-34H01
21N/01E-34802

21N/01E-1+G01
21N/01E-14<-02
2!N/0:t-3»J01
2;«i/01E-3b001
21W01E-35E02

21N/UlE-3bJOl
21N/C .--T:LJl
21N/01£>35MO':
3'.*/01£-35*)l ,
C -./.,:£-3SPOl

2l"<^ --}5f>0i
21N, •UE-368'U
21N/P2E-C4EO i
?!*.'•: ?F-C4FOc
2'.iw -^-o^coi

2' , : -QSC02
2' -'-uiEOl
2:- • -ObFQ3
21 V' ,6001
2i' ;E-05K01

21N/02E-05L01
21S/U-?i-'5h40 i
»1N. *,a£-:^ ,3
21»J/v2£-06flQ*
21N/02?-'16C01

21N/02E-06C02
2: N/C'2£-06001
J1N/02E-06LOI
2<<wO?£-<:i*L02
21N/02E-06N01

21N/12E-06?Ol
21N/02E-06P02
21N/ J2E-0^ P 03
21«*/ n 2£-Q6PQ<-
2!" 12E-0 T15i:

>!*/.}.;- -.J-U02

2lN/02E-0"r j;
21N/')2E-G7F02 
21N/U2E-0 7F03
21"/'(2E-07F04

OXNER

KERB
MILGARO. JIM
BENNETTi OAVE
TEAL. RAT
PRICE. G J

STRICKLANOi • H
•ILOMAN
OAKLAND. GEORGE
HOLTt RALPH J
dUKTONt GERALD N

HARTLEY. JOHN M
ROGERS. 0 R
OLSON. H c
OEMOLAY, dOTS CAMP
BOGGESS. LONNIE

SIHPSON. C.
COCMRUM. ELMEH
TUCCI. joe i>
GREISSLER. G
LOTHROP. HlCMAKD

OrtRTi OTTO
LOONEY. RAYMOND c.
ACKLEY
CORKERV. J V
MEL8IG

BUrlKHART, E. A
dUKlKHART. E. A
HYOEt WtLLlAH d
HCLtOO, MAROLO
MOOHELANOS COWH

MOORELANOS CORP
WIONEY
STRICKER, GEOHGE
MOORE. MCALLESTER
FOX ISLAND. .Ares-?

FOX ISLAND. .ATER-IO
PHILLIPS. BILLlAM P
OObLErt. ALLEN
FO* ISLAND. VILLA rRCT
FOX ISLAND. «ILLA TRCT

GWIF-IN. PAUL
ELLIOTT. MELTON
MCMOGl
SnOHE«00'j "ItACn
SCHMO'-. -OBAflO

FOX ;SL»ND. «ar£R-?
3A^R£TT i ..-.f r
CObr£LLOiMCHUo-

—
FOX ISLAND. BAfER

NANKIN. F^ANK
10«SF. U AN. G. ~
MCOONAL-- 'itO-iGE
SCHMIDT'E- L,L;AN •_
CONff^i -). L

008LER. JOHN 0
METZGEP. F. 0
LILE- KEITH
OEEOS, OENNIS
MArtSOR SPRINGS. «ATEP CC.

FOOTE. OQN
HEMLEY. XEN
FEATHER. TROY
<ILCOX, OON
JOHNSON •rn.co.

•RIGMf. «£SLEY A
HEMLEY'S. SEPTIC TNK
HAVtN -jF ^EST. FUNEHAL HM
-AP80S w«fEB CO. SHC.<-ORMMN
NORO. «. "

PENINSJL4 5Cn.. OIST. »i)i
PENINSULA SCH., OIST.»OI
JENINSUI.A sen.. OIST.»OI
HElELY, uAB^ENCE
ST.jOi»<S CMljRCrt

HAR90S rfATtF CO. MCOOJGAL-1
^MlTLE^

EDnAHOS *EALTY, ALLEN C

FISH. ROY

USE 
OF 
HATER

H
H
H

--

H

H
H
H
H
H

H
H
H
rt
H

H
rt
H
H
H

N
H
H
H
H

U
H
H
H
f>

?

n
rl

p

a
u
rl
<J
P

rt
n
—

>>
-

_
-1
1
U
P

H
rt
n
H
rl

P
M
H
H
?

H
^

n
n
P

P
rl
C
f
rl

A
J

--

n

K

n
r1
I.M
H

DEPTH 
OF WELL 
(FEET)

67.00
90.00
122.00
366.00
52.00

__
58.00
65.00
68.00
6B.OO

_
--
30.00

161 .00
100.00

90.00
104.50
67.00
—
69.00

56.00
67.00
52.83
98.00
B7.00

124.00
111.00
128.00
1*3.00
140.00

9U.OO
85.00

104. OU
604. 00
96.30

105.00
259.00
128.00
248.00
—

it><:.ua
67.00
»i.OO

..32.00
55.00

100.00
83.00
93. 0-J
--
193.00

102.00
250.00
146.00
67.00
—

12^ 6<J

K-i.OO
U3.00
.56.00

61.00
107.00
si. CO

121 .50
111.00

135.00
29o.iJ
320.00
301.00
2CJ.50

307.00
337. OL'
31=. aa
59. OU
219.00

» 0 0 . .O
176.00
181 .:'•' 
173. OG
1ST. Of

• ATER 
LEVEL 
(FEET)

50.00
15.00
62.00
0.00
—

16.00
F

4.00
17.00
19.00

„
--
—

110.00
60.00

._
26.00
25.00

--
46.00

41.00
36.00
40.00
70.00
52.00

HO. 00
90.30
97.00
100.00
20.00

»7.00
45.30
79.00
—

67. CO

74.00
--

dO.OO
212.30
—

139.30
--

24.00
14.37 a
28.00

*2.00
id.- 70
73.00

--
127.0"

ab.OO
--

83.00
26.00
"

1.00
18.00
Ji.OO
87.00
*6.90

.0.00
»a.oo

F
*.oo

a'. oo

35.00
2»6.00
165.00
227.00
176.00

180.00
--

162. iC
22.00
1W.OO

200.00
136.00
lib. OK 
154.00
134.00

ALTITUDE 
OF LAND 
SURFACE 
(FEET)

70
30
80
45
43

35
35
20
40
40

50
55
5

120
75

30
37
3b
40

60

55
43
50
95
70

90
105
105
110
»0

60
60
100
11
70

90
135
95

220
170

155
20
30
25
40

45

160
80
90

250

6t
20
100
215
20

18
25
95
95
70

20
175
120
100
195

95
310
290
315
310

310
310
310
2«5
260

225
275
260
2 T i
270

DEPTH TO 
FIRST 

OPENING 
(FEET)

„
--
118
--
—

-_
-_
--
63

„
—
-_
--
95

__
101
64
--
—

52
--
—
—
~

__
--
--
138
--

94
--
--
--
90

95
--
118
239
—

152
63
--

358
—

•*5
--
--
--

181

._
-.-
--
~
—

—
121
-il

57
97
57
U7
107

120
2dB
t '7

2-
—

ZoJ
--

29i
--

214

370
--
15»

—

FINISH

--
-_
S
--
—

„
S
0
0
S

__
--
--
--
S

_.
S
S
--
—

S
0
--
--
0

0
0
0
S
—

S
--
--
~
s

S
0
S
S
—

S
S
0
0
"

S
-.
0
--
S

0
--
Q
i
—

S
0
0
S
P

S
S
S
S
S

S
S
P
;
0

5

j
S

P
0

0

DISCHARGE 
(GALLONS 
"ER 

MINUTE)

10
15
30
--
"

„
25
16
15
20

--
_-
7.0

20

,,
20
30
--

20

25
20
15
--

25

*0
10
20
20
—

60
30
30
8.0 F

40

30
--

20
30
"

15
30
20
35
12

„
30
25
8.0 F

40

20
--

40

15
—

123
40
15
20
40

27
40

20
20

100

36
JO
27
30
10

50C
O.GO

= 00
.3
20

»0
20
53
so
15
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SPECIFIC 
Caaacnr
((JOM/Fl !

tL . 3

O.o
3.3

—

—
0.6
O.b
0.5
0.7

—
--
--
1.0
1.0

—
0.<T

2.0
—
<..o

50.0
Z.'-i
5.0

--
8.3

B.O
10.0
*.(J
1.3
—

6.0
1.9

30. G

£(,.0

10. C
--

£T. c
30.0
"

15. C
1 .0

3. i
0.7

O.B

_-
3. a
3.6

3.6

1.0

•5.7
i,.7

2.9
1.3

1.0
1.3

1.7

1.2
1.0
0.4

0.3

11.0

O.b
1.1
2.7
1.8
2.0

5.0
—
9.1
1.0
1.0

40. 0
6.7
3.5
10.0
1.2

O'HEP 
PUMPING OAT* 
PERIOD AVAluABLE 
(HOUrtS) LG CK

1.0
2.0
2.0

"

—
1.0
1.3
1.0

--

„
--

1.0

_
1.0
1.0

--
1.5

1.0
; .0
1.0
—
1.0

1.0
1.0
1.5
l.l
—

_
1.0
2.5
—
2.0

£.0

4.0
4.0
—

l.C
--
..
—
1.5

_
--
0.5

4.0

2.0
—
--
1.5

__
4.0

2.0
1.0
"

3.0
3.C
l.C
1.0
3.0

4.0
3.0

5.0
"

8.0
—
4.0
4.0
2.0

1.0
2.0
1.5
1.0
2.0

G
G
G

G
G
G
G

G
G

r,
G

G

G
G
G

G

G
G
G
G

G
G
G

C-

G
i
u
G

G
G
\.
G

b

G

G

G
G
G
G
G

G
G
G
G
G

G
G
G
G
G

G
G
G
G
G

G
G
G
G
G

C
U
C
C

C
u
C
L
U

C
C
C
u
u

C
C
u
C
u

C
u
C
u

,,,
J
Ij
t
C

u

b
_
C

•_

c
C
L,

L

C
C
C
r

c
r

c
c•

c
Li

c
u
u

c
c
L
L1

u

c
c
c
u
u

u
u
u
u
c

c
c
u
u
c

AQUIFER

s
s
s
p
s

s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
5
s
s

s
s
p
s
r.

p
s
s
s
c

s

s
c
c.

c

s
p
p
s

c
p
F
p
p

p
s
s
p
s
p
p
s
p
s

s
p
s
c
s
p
s
s
s
s

REMARKS

DRILLED TO 95 FT.
--
--
—

-
—
--
—
—

..
—
—
--
--

._
DEEPENED EXISTING 74 FT WELL IN 1966.
--
_-
--

„
DPILLED TO 71 FT.
—
--
—

WELL KftS PLUGGED AFTER ENCOUNTERING SALTV WATER.
—
_.
_.
--

DRILlLD TO 99 FT.
—
_.
_-
"

._
WELi WAS CAPPEf A rTER ENCOUNTERING SALTY WATER.
AT ?B GAL/MIN. FOR 3 HOURS, SPECIFIC CAPACITV WAS 2.3 (GAL/MINJ/FT.
CASIN; WAS "JLLED AFTER ENCOUNTERING SALT V WATER.
--
-
--

PERFORATED FROP 35E TO 378 FT.
—

-
-•
—

-

—
--
--
DRILLED TO 69 FT.

DRILLED TO 136 FT.
--
—
--
—

_.
NO CHANGE IN SPECIFIC CAPACITY BETWEEN 1 AND 3 HOURS PUMPING.
DRILLED TO 63 FT.
__

DRILLED TO 112 FT. AT 40 AND 63 GAL/MIN, FOR Ij HOURS, SPECIFIC CAPACITIES WERE 18.4 and 14.6!G.'L/MIN)/FT, RtM'l ft tVI 1 Y

_
DRILLED TO 136 R. KOA CAMPGROUND.
PERFORATED FROM 177-182 FT. MOST OF PRODUCTION IS FROM THIS ZONE?
DRILLED TO 304 FT.
--

DRILLED TO 310 FT.
DRILLED TO 460 FT.
DRILLED TO 323 FT.
--
--

PERFORATED FROM 370 TO 380 FT.
—
—
AT 15 GAL/MIN, FOR 2 HOURS, SPECIFIC CAPACITY WAS 15.0 (GAL/MIN)/FT.
--
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OTHER
SPECIFIC PUMPING DAT* 
CAPACITY PERIOD AVAILABLE 
!G 3M/FT) (HOURS) LG C« AQUIFER REMARKS

1.7
».»
1.7
8.0
—

1.3

11.0
—
27.0

30.0
20.0
25.0 
2.0
1.1

_
20.0
__

1.5
5.7

1.7
2.0
2.2
3.1
0.8

J.D

16. 0
3.3
3.0
1.1

7.5
--
30. J
5. r
4.5

b.O
1.5
I . "

—

0.5
».3
iJ.O
0.3
'j • 5

: . J

J. 3
13.3

3.0
5.0
1.0
2.0
"

_

5.5
--
6.0

_
2.0

43.0 
40.0
1.0

_
—
__
f>.0
0.0

1.0
1.0
2.0
».o
1.0

4.0
--
1.0
0.0
l.B

3.0
—
1.5
1.0
1.0

».5
1.5
1.0
2.0
—

—
l.G
1.0
4.0

4.0

2.0
4.0
1.0
4.0

G
G
G
G
G

G

G
G
G

G
G
G

G

13

,3
3

G
G
G
G
G

G
G
G
j
G

3

G•-,

5

5
6
G
3

3
3
j
3
5

;
G

U
C
c
C
c

c
IJ 
c
c
c

c
c
c
ij
c

u
u
c
u
u

u
c
J
c
u

(J
c•J
IJ
J

J
c
c
J
-•

c

c
c
c

c
ll
J
u
J

u

s
s
s
s
p

p
p 
p
s
s

s
s
p 
s
p

p
p
p
p
p

s
s
s
p
p

p
p
p
p
p
3

p
p
p
s

s
s
3
5
p
0

p
o
'->
3

DRILLED TO 20D FT.
--
DRILLED TO 140 FT.
AT 25 GAL/MIN, FOR 2 HOURS, SPECIFIC CAPACITY WAS 25.0 (GAL/MIN)/FT.
--

--

DRILLED TO 375 FT. PERFORATED FROM 73 TO 83, 148 TO 156, AND 260 to 265 FT.
--
SUPPLIES MOBILE HOME PARK.

DEEPENED EXISTING 210 FT WELL IN 1964. PARTIAL DRILLER'S LOG ON FILE.
--
DRILLED TO 920 FT. TOTAL SCREEN LENGTH, 661 FT, BETWEEN 749 AND 901 FT. 
DRILLED TO 555 FT. SCREEN FROM 217 TO 227 FT. MOST OF PRODUCTION IS FROM THIS ZONE?
—

—
--
__
AT 2D GAL/MIN, FOR 2 HOURS, THE SPECIFIC CAPACITY WAS 2.0 (GAL/MIN)/FT.
--

--
—
--
DRILLED TO 216 FT. PLANNED USE: 25-30 HOMES.
—

--
--
--
DRILLED TO 1!9 FT.
--

--
—
—
ATTEMPTED DEVELOPMENT AT 73 FT; UNSUCCESSFUL.
--

DRILLED TO 144 FT.
--
--

--

--
--
--
AT 30 GAL/V:N, FOR : HOUR, SPECIFIC CAPACITY WAS 1.5 ',-:/Mr:>r~.
--

..
AT 100 AND 160 GAL/MIN, FOR 1 AND 2 HOURS, RESPECT., SPECIFIC CAP. WERE 2.5 ANC ; .4 'GAL MIN)/FT. - SPECT.
lPr_._.C TO 392 F-.
\o :H;NGE IN SPECIFIC CAPACITY BETWEEN 2 MO 4 HOURS PUMPING.
AT 5C V>L/MIN, FOR 1 HOUR, SPECIFIC CAPACITY WAS 5.6 (3AL/MIN1/FT.

EXISTING 57 FT WELL IN 1979.

DRILLED TO 260 FT. PLANNED USE: 7 HOMES.

.BILLED TO 314 FT. AT 25 GAL/MIN, FOR IJ HOURS, SPECIFIC CAPACITY WAS 6.3 (GAL/MIM)/FT.

AT 30 GAL/MIN, FOR . rOUR, SPECIFIC CAPACITY WAS 6.0 (GAL/MIN)/FT. 
DRILLED TO 373 FT.

AT 5D GAL/MIN, FOR 1 HOUR, SPECIFIC CAPACITY WAS 50.0 (GAL/MIN)/FT.

2.0 
5.0

JRILLED TO 129 FT. 

DRILLED TO 209 FT.

AT 10 GAL,KIN. FOR 4 HOURS, SPECIFIC CAPACITY WAS v,.0 (GAL/MIN)/FT. 

DcqFOPATED C <=OM 159 TO 166 FT. NO PRODUCTION BELOW ;66 FT?
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SPECIFIC PUMPING DATA 
CAPACITY PERIOD AVAILABLE 
(GPM/FT) (HOURS) LG CK AQUIFER REMARKS
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DRILLED TO 80 FT.
—
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—
--

AT 20 GAL/MIN, FOR 8 HOURS, SPECIFIC CAPACITY WAS 6.7 (GAL/MIN)/FT.
—

DRILLED TO 106 FT.
--
—
—
"

--
--
--
--
--

-
—
DRILLED TO 177 FT.
—
--

DEEPENED EXISTING 115 FT UELL IN 1973.
DRILLED TO REPLACE 65 FT WELL THAT WENT DRY IN 1979.
PERFORATED FROM 73 TO 31, and 209 TO 210 FT. MOST OF PRODUCTION FROM UPPER ZONE.
--
"

._
--
—
—
"

._
—
DRILLED TO 3C -T.
--
--

--
—
--
--
DRILL;. -0 40 FT.

SG"t£ 'DR ILL?) OF CASING REMOVEj AFTER DRILLING (1950).
DEE : -_NED LISTING 31 FT WELL IN 1950.

„
--
--
DRILLED TO 102 "

DEEPENED EXISTING 59 -T WELL IN 1977.
DEEPENED EXISTING 107 "T WELL IN 1974. DRILLED TD 121 FT.

--
AT 20 GAL/MIN, FOR i HOURS, SPECIFIC CAPACITY WAS 6.7 (GAL/MIN)/!^.

AT 20 GAL/MIN, FOR 5 HOURS, SPECIFIC CAPACITY WAS 2.0 (GAL/^IN), IT.
--
--
--
DRILLED TO 105 FT.

::
—
—
"

..
—
—
--
--

WELL *2 AT CEDARS MOBILE HOME "ARK.
•DRILLED TO 53 T.
.-
—
--
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SPECIFIC

iiiPH/f r)

_
1.0
1.3

b.O
2.0

0.3
1.5
0.2

--
1.0

0.3
0.2

»0.0

1.3

2.0

1.0
0.3

—
o.a
1.7

O.b
O.b
2.1
1.7
1.7

3.1
b. J
3.3
3.0
2.8

1.1
Ib.J
*b . »
2. •<
».3

20. J
3.3
A. a
) . >*
2.7

Ib.C
2.5

--
10. C
t.(l
,.,,
c .-*

2 . •?
—

1 ;- :

..* '. :
'• L - J

—
r .
a. :
*? . 0
u.3

--
10..
—

1 . J
2.0

1.3

3.i
2.-J

2.6 
1.3

--

i .
3b. J
O.b

j . j

PUMPING 
PERIOD

_

1.0
1.0
1.0
1.0

1.0
—

5.0
--

1.0

1.0
1.0
5.0
L.I)
1.0

O.b
1.0

—
1.0
2.0

—
2.0
4.0

l.b
l.U

4.0

1.0

1.0
2.0
4.0

..0
». 0
1.0
1.0
1.0

2.1)
2.T

2.1)
1.0
1.0

l.C
1.0

--
1.0
2.0

l.b
l.b
I .^

"*

.0
'"i

.0
3.0

--
2.0
3.2
1 .0
1 . C

1 .1)
1.0

2.5
1.0
i.O

2.0
2.0
1.0

1.0

--
l.C
1.0
1 .b
i.O

2. J

OIHEH 
DATA 

AVAILAdLE 

LG CK

G

G
G
u

G
G
G
G
a

G
G
G
G
G

G
G
G
G
G

G
G
a
G
G

G
G
G
G
'J

(.,

}
G
G
*

,
G
G
G
<3

3
3
j
u
*

a
j
G

j

5

G
i

j

J

,3

<;
G
C,

3

3
G
G

G

:•
j
o

G

3

3

C

C
u
c
u

U

U

C
c
u

c
u
.J
u
u

u
c
u
c
u

u
c
u
c
u

c
u
J
c

1

c
1

\

u
c
c
u
u

c
tj
..'

-
V J

J
II

c
d

c
u

c
u

„
r

U
U

c

c
c
c
0

c

c
:
j
c
u

u
j

AQUUER REMARKS

P
P
P CHILLED TO 80 FT.
P
S

S IV! i! 1 ID TO 132 FT.
s DR11LLD TO 141 HT.
P DEEPENED EXISTING 189 FT WELL IN 1971 IN ATTEMPT TO FIND BETTER QUALITY WATER.
b
S F10WS 12 GAL/MIN.

P
P
S DRILLED TO 178 FT.
S
b

P
P
P
C
C

c
p
S DRILLED TO 214 FT.
P AT 105 GAL/MIN, FOR 1) HOURS, SPECIFIC CAPACITY WAS 1.8 (GAL/MIN)/FT.
C

j WATER LEVEL AT LEAST 6 FT ABOVE LAND SURFACE.
i
s

._
5

I AFTER 1 AND 2 HOURS. SPECIFIC CAPACITIES WERE 2.2 AND l.b (GAL/MIN)/FT , RESPECTIVELY.
~>

..
s
b

i
b
C
b

P
S
s
p
p

p
b
s
1

s
•: A7 T FKPTED OE'. ....PMtNT V " FT; UNSUCCESSFUL

s --.nr, TO :PT FT
>

Ok- 'N 19/7; LATER ^COVERED. REPLACED BY WELL 22/1-2IH1.•

S AT 30 GAL/MIN, FOR 2 HOURS, SPECIFIC CAPACITY ^AS 30. J (GAL/MINl/TT.
S
P

P

: 3R!LLt3 "J 91 FT.
DRILLED '0 155 FT.
DRILLED 'Q '.16 T.

C

S
P
P
p AT :•? ^AL,M:\. SPECIFIC ;APAC;TY «AS 3.4 GAL MIN)/R
p

p
P DRILLED TO 124 FT.
P
S
C

r
3

C
C • PERFORATED FROM 2H

73
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SPECIFIC 
CAPACITY 
(GPM/FT)

30.0
10.0 
7.7 
2.2
3.2

0.3
--
—
2.7
0.6

0.3
--
0.3
0.8
1.1

4.9
1.5
1.2
~
1.8

1.3
1.8
4.5

75.0
2.5

0.7
16.6
1.3
— -
—

35.0
—
4.6
—
—

_
0.3
«
--
~

10.0
0.9 
0.1
0.5
0.0

2.0
7.0

s.a
9.6
5.0

i c
j. *
1.3
D.Q
: .3

..

..
—

-

,
3. i

30. 'v

0.3
1. J

u .
i.e.

*.-•
"~. ,

). 3
*.<-.

-.3
1.3
7.2

PUMPING 
PERIOD 
(HOURS)

3.0
1.0 
5.0 
4.0
1.0

_
--
--
--
1.0

1.0
--
1.0
2.0
2.0

2.0
1.0
1.0

--
2.0

4.0
4.0
1.0
4.0

1.0

1.0
5.0
1.0
—
—

2.0
--
2.0
—
—

_
2.0
—
--
—

1.0
1.0 
1.5
3.0
1.0

1.0
3.0
4.U
4.0

1.0

1.0
1.3
l.J

.
..a

_
—

-

1.0
- ,0
i.S

l.tt
3.0
1.0
<?.o
l.u

4.0

1.9
1.0
1.0

_
1.0
1.9

OTHER 
DATA 

AVAILABLE 
LG CK

G
G
G 
G
G

G

G
r,

G
G
G
G
G

G
G
G

G

G
G
Q
G
G

G
G
G

G

G

3
G

(J

G 
G
G
u

G
G
G
G
G

G
G

i
-'

•'

3
u
•"'

j
G
3
5
i

•>

3
i~,

«

G
G
S

C
U
c 
c
u

c
u
c
u
u

j
u
u
u
c

u
u
u
c
c

c
c
u
u
u

u
u.-
c
c

c
c
c
c
c

c
c
c
c
c

u
•J
c
u
r

•j
U

I
il
u

u
u
u
u••>

c
c

1.
c

"
;.
•->

u
u
u
u
u

o

j
-

C

<J
c
o

AQUIFER

P
P 
S 
S
P

P
S
P
P
P

S
P
P
P
S

S
P
S
P
P

P
P
P
S
S

P
P
P
y
P

P
C
P
c
c

P
P
P
P
P
P
P 
P
P
P

P
S
S
S
S

S
P
?
?
3

P

P
P

P
J
S
S

S
?
3

P
P
0

P
?
P

P
P
P

REMARKS

DRILLED TO 17D FT.

°5JLLED TO 317 FT. AFTER 1") AND 3 HRS., SPECIFIC CAPACITIES WERE 8.5 «nd 7.7 (GAL/MIN) /FT, 
RESPECTIVELY. AT 60 GAL/MIN, FOR 4 HOURS, SPECIFIC CAPACITY WAS 12.0 (GAL/MIN) /FT.

--

„

—

—

DRILLED TO 85 FT.
—

_
—
—
—
--

AFTER 1} HOURS. SPECIFIC CAPACITY WAS 5.3 ( GAL/MIN )/FT.
--
--
._
--

FLOWS ID GAL/MIN.
FLOWS 10 GAL/MIN.
—
—
—

_
--
DRILLED TO 69 FT.
—
--

_
—
"PECIFlrHripir?TVIFIC CAPACIT* WAS 4 - 7 (GAL/MIN) /FT. AT 50 GAL/MIN, FOR 7 HOURS,
— " (GAL/MIN) /FT.

"

--

—
—

—

—

..

DEEPENED EXISTING 53 FT WELL IN 1974. AT "-3 FT, WATER LEVEL WAS 12 FT, AND SPECIFIC 
CAPACITY WAS 1.2 i GAL/MIN) /FT.
DRILLED TO 51 FT.
--

..
DRILLED TO 189 FT.
--
AT 20 GAL/MIN, FOR 2 HOURS, SPECIFIC CAPACITY WAS 10.0 (GAu V<V"T.
DRILLED TO 87 FT.

..
—
DEEPENED EXISTING 141 T WELL IN 1976.
--
AT 30 V-. <•',-, SPEC:::; CAPACITY XAS 1.3 'SAL/MINJ/FT. FLOWS 7s JAL/MIN.
_.
DRULEu rC .; ~.

„
--

--

._

--

„
--

..
AT 3C -••>•: 15 1AL/MIN. SPECIFIC CAPACITIES WERE 2.7 AND 2.4 (GAL/MIN)/FT , RESPECTIVELY.

-

_
—
-

=£RPORATEC "TOM 247 TO 262 FT. MINTERBROOK ESTATE.
—
—
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SPECIFIC 
CA°ACITY 
(6PM/FT)

__
0.3
d.7

—

0.4

2.7
0.6

—
1.4

1.3
1.0

--

3.0
0.4

».2
0.5
2.0
1.1
2.9

13.0
2.0
0.6
o.a
2.0

3.9
2.7
1.4
1.4
3.3

0.5
1.0
U.b
J.2
0.3

7.5
--
_.

1.7
0.4

O.b
».7

12.3
0.?
7.3

2.3
0.6
2.0
o. :
o.»

i."
b • "
0.'
0.2
2.^

l.b
0.5
3.1
C . j
1.0

0.7 
1.7
0.1
1.5
5.3

1.^
10.
2.3
1.5
0 .?

5.0
7. 5
0. .
0.5
O.i

OTHER 
PUMPING DATA 
PERIOD AVAILABLE 
(HOURS) LG CK

__
1.0

—

__
1.0
2.0

--
"

3.0
2.0

--

1.0
2.0

2.0
1.0
4.0
1.0
b.O

1.0
1.0
1.0
».0

3.0

4.0
1.0
1.0
1.0
2.5

1.0
1.0
1.0
8.0
4.0

4.0
——

--

1.0
2.5

-.0
1.0
1.0
1.0

—

1.0
4.0

1.0
3.C
2.0

: . S
2.0
- ,i

3.5
l.U

i.O
1.0
1.0
1.0
1.0

_
2.0
-.0
1.0
1.0

1.0 
1.0

...

1.0
2.0

i.O
1.0
1.0
-.0
;.c

i.i/
1.5
1.0
2.0
2.0

G
G
G

a
G

a
a

G
G
G
G
a

G
G
G
G 
G

a
G
G
G
5

3
G
G
G
G

G

a
G
G

G
,i
'i

'i

•>

f:
,3
G
3
s

-

{j

.3

G

i
9

G

3
3
j~i

G

^
u
G
a

3
.3
G
G
g

i
j
j
j
i

c
c
u
c
c

c
u
u
c
c

c
c
c
u
c

u
u
U

U

U

u
u
c
u
u

u
c
u
u
J

u
C
U

J
u

u
C
J
u
u

c
u

J
'J
J
'„

c
c

u

,„

r

j
c

u
u

;
j

U

J
J
U

u
c

u
c
d
0

AQUIFER

P
P
P
P
P

P
P
P
P
P

P
P
P
P
P

P
P
P
P
S

s
S
s
s 
s

s
s
P
s
P

P
P
P
s
s

s
c
c
s
s
s
s
3

•'

0

3

c
-,
^
s"

?
0

2
s
s

c
c
c
c
:

,:
s
s
i

s
s
s
s
s

s

s••"

REMARKS

_
_
_
--

..
—
—
—
--

DRILLED TO 97 FT.
DRILLED TO 119 FT.
—
—
--

_
—
--
--
--

„
--
DRILLED TO 53 FT.
DEEPENED EXISTING 58 FT WELL IN 1973. 
DEEPENED EXISTING 46 FT WELL IN 1967. DRILLED TO 121 FT.

..
DRILLED TO 151 FT.
—
—
—

..
—
DRILLED TO 259 FT.
-_
--

DEEPENED EXISTING 49 FT WELL IN 1974. AT 49 FT, WATER LEVEL WAS 27 FT AND SPECIFIC CAPACITY MRS 2.5 (GAL/MINI /FT.

--

—
—

DRILLED TO 156 FT.

DRILLED T0 300 FT.
DRILLED Tn 172 FT.

—
--

DRILLED 70 359 FT.
GRILLED TT 511 T.
—

""TILLED TO '.96 ~ .
DRILLED 10 .'4 FT.
DRILLED T 0 LU> FT.
--

—
—
—
—
DRILLED T0 133 FT.

„
--
--
--

DRILLED '0 liv '^ . PERFORATED -" M 68 TO 78 FT. SCREWED C ROM 1 iO TO 114 FT.

DRILLED TO !54 FT.

--

..
__
DEEPENED EA"5 T :NG 111 FT WELL IN 1977.

--

..
--
OR; ..ED 'o oi rT
A-T EMprEC DEVEL.'MEH' IT 63 CT; UNSUCCESSFUL.
--
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LOCAL NUMBER

22N/02E-18H01
22N/02E-18H02
22N/02E-18H03
22N/02E-18M01
22N/02E-18N01

22N/02E-19801
22N/02E-19C01
22N/02E-19C02
22N/02E-19F01
22N/02E-19H01

22N/02E-19J01
22N/02E-19R01
22N/02E-19R02
22N/02E-20C01
22N/02E-20E01

22N/02E-20E02
22N/02E-20E03
22N/02E-20E04
22N/02E-20G01
22N/02E-20L01

22N/02E-20«02
22N/02E-20N01
22N/02E-20001
22N/02E-21B01
22N/02E-21B02

22N/02E-21001
22N/02E-22M01
22N/02E-22M02
22N/02E-27001
22N/02E-28A01

2aN/02E-28J01
22N/02E-29A02
22N/02E-29801
22N/02E-29802
22N/02E-29C01S

22N/02E-29E01
23N/02E-29E02
22N/02E-29601
22N/02E-29G02
22N/02E-29L01

22N/02E-29L01S
22N/02E-29N01
22N/02E-29N02
22N/02E-29001
22N/02E-29Q02

22N/02E-30A02
2 W02E-30A03
22N/02E-30AQ4
22N/CI2E-3GG01
2PN/Q2E-31H01

£2N/02E-31J01
22N/02E-31N01
22N/02E-31P02
22N/02E-31fJ01
22N/02E-31H01

22N/02E-32B01
22N/U2E-32802
22N/02E-32001
22N/02E-32E01
22N/02E-32601

a2N/02E-32K01
22N/02E-32K02
22N/02E-32K03
22N/02E-32K04
22N/02E-32K05

22N/02E-32K06
22N/02E-32L01
22N/02E-32P01
22N/02E-32P02
22N/02E-32Q01

22N/02£-32<302
22N/02E-33F01
22N/02E-3JF02
22N/C£E-33<301
22N/02E-'.JO<?

e?N/02E-33NUl
22"./02E-3 1N02
22N/02E-33N03
22N/02E-33"" 1
22N/02E-33PO?

OWNER

WALSH
HORN8AKEH. DEAN F
WIRE, HIKE
BECK. JAMES A
MURRAY. OAVE

HARBOR WATER CO. TALMO CRN
GROESCHELL. GERHARD
BURNEY, BILL
PUROr HILLS
SENDER. THOMAb

THOMPSON. STEVEN s
SHAFF, DONALD c
MURRAY, WILLIAM J
dHOWN, CLYDE
HALBERT

CAIN. CHARLES
MAC PMERSON. j.
MILLER. JAMES H
CARVEr. STEVE
LINOHOLM. ERIK

KUHNi JOHN J
HARHOR WATER CO. EVR6RN HT
SPAOONI BROS.
HARBOR WATER CO. COLVOS HT
MOLMAS

TALMO INC.
PT RICHMOND OEV
HARBOR WATER CO
10GARTH. KEITH
MtAQS. JOHN

HAVES
MURPHY, DOUGLAS
LOESCHE. FRANK
FAZIO, JIM

—

HARBOR WATER CO. F1RKOOO
NEWMAN, STEVE
NELbON, FREU J
MCINTYRE. BILL
GADHCW. VINCENT

_
SCANNEL. MIKE
<OOLEr. GALE
8EAH J tlAlftIt
SMITH, KtbLEY

BURGER. LOUIS
•ILLIAMS, ArtT
KERR-MONOt FARM
HARBOR »»TER CO. PCOC< H!L
nlLtCREST, MOBILE PRK

HARBOR KATEH CO. PCOC< HlL
.3kIFF IT-. HOfaEHT E
JAMIESON. GEO«uE C
-ARBOS WATER CO. D0v5«30u
Lt :/OMAINE -<ST

GLACKIN, ^ 8
PAfTEaSON. MAURICE W
HARBOR WATER CO. .OuDCREsT
STEVENS
StVERTSEN. LLOYD

LODHOLM. GARY
HOLLEY. ROBERT t
REAHDON. OON
KlCrlEY. NORM
RASMUSSEN. HAROLO

CUTLER, ED
FOR8USH, KENNETH
ALVESTAD, PAUL
GIG HAR80R. TOWN OF
HAWKINSON

HOOVER & ONEt-
HARBOR WATER CO. C CLIF
-(ARBOR WA r ER CO. C CLIc .»-
1YATT. OON
HARBOR wATEH CO. C CLIF I.IIK

TSHIDA. jACK
iNfOER. -iftRuLD
SNYDE*. MAHOLO
KRAHLER. « H
SCHUOIN

USE 
OF 
WATER

H
H
H
H
H

P
H
P
P
H

P
H
H
H
H

H
H
H
H
H

H
P

N.H
P
P

U
P
P
H
H

H
H
H
H
U

P
H
H
H
H

U
H
P
i=
-1

H
-1

n
p
?

H
H
H
3

C

H
H
P
P
H

H

-

H
H
H

H
1
H
p

H

H
P
P
n
P

H

J
H
P

DEPTH 
OF WELL 
(FEET)

249.00
260.00
67.00
197.00
274.00

116.00
138.00
314.00
162.00
146.00

12b.50
168.00
169.00
106.00
64.50

58.00
60.00
100.00
70.00
56.00

150.00
142.50
128.00
164.00
250.00

430.00
--
75.00

214.00
285.06

190.00
160.00
Sb.OO
45.00
—

303.00
169.00
61.00
68.00
56.00

_
136. bO
160.50
35.03
40. Ou

167.00
169.00
176.67
376. OL
197.00

324.00
266.00
59. JO
107.00
275.00

20.00
70.00

164.00
163.00
17*. 00

72.00
104.00
1 1 •* , J 0
lOb. j J
115.00

100.00
93.00
89.00
121.00
106. 00

76.50
331.75
351.00
58.00
147.00

32.50
173.00
39.30

20"1 10
140. .:

WATER 
LEVEL 
(FEET)

162.00
175.00
28.00
157.00
195.00

„
111.00
195.00
123.00
118.00

60.00
150.00
154.00
64.00
27.00

31.00
25.00
»9.00
36.00
15.00

115.00
92.00
15.00

134.00
200.00

300.00
--

31.00
171.00
258.00

_
120.00
31.00
15.00
~

121.00
140.00

F
33.00
15.00

_
--

117.00
35.00»

F

148.00
--

137. 0«
199.00
135.00

134.00
145.00
15.00

--
145.00

3.00
cO.OC
125.00
130.00
28.00*

f
37.00
«0. 00
i4.00
22.00

50.00
F

--
F

69.00

45.00
212.00
185.00

--
27.00

14.50
152.20
32.60

--
> 7.00

ALTITUDE DEPTH TO 
OF LAND FIRST 
SURFACE OPENING 
IFEET) (FEET) FINISH

380
390
375
345
305

340
330
330

. 310
300

330
343
343
320
295

287
290
305
180
150

305
300
165
280
310

305
15
45
190
300

150
230
210
170
155

265
330
150
205
100

155
310
310
70
80

345
345
345
295
275

270
210
130
160
250

80
80

295
285
SO

60
70
80

100
50

90
45
20
24
8G

80
340
310
30
3U

3»J
<35
340
340
25

239
—
62
~

269

_
—

304
156
142

121
--
--

101
60

_
57
— -
65
51

_
130
123
154
—

416
--
70

210
~

_
155
80
41
—

297
—
57
65
51

—
132
147
--
30

—
--

167

363
IB*

320
261
54
--
—

—
05
156
161
—

—
--
114
— -
——

95
— -
--
116
101

72
--

328
--
142

28
--
--
--
136

S
0
s
0
s
_
0
s
s
s

s
0
0
s
s
_
s
--
s
s

0
s
s
s
s

s
--
s
s"
._
s
s
s
~

s
0
s
s
s
—
i.
s
0
p

0
T
J
s
s

s
s
s
--
0

0
s
s
s
Q

0
0
s
--
0

s
0
0
s
s

s
s
0
0
5

0
0
--
s

DISCHARGE 
(GALLONS 
»ER 

MINUTE)

60
10
20
3.0

20

_
10
60
40
15

40
15
15
30
20

20
15
30
15
8.0

20
40
45
20
50

40
--

90
15
20

_
8.0

10
15
50

30
13
30
12
60

50
30
83
125
15

15
20
40
60
150

35
20
15
--

35

—
13
40
15

100

15
10
15
20
15

14
20
15

425
20

14
40
110

--
33

12
15
—
--

50

F

F

r

F
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OTHER
SPECIFIC PUMPING 0«T» 
CAPACITY PF.HtOO 4VAILAHI.F. 
<G«>M/FT) (HOURS) L6 CK AQUIFER REMARKS

1.2
0.3
l.J
0.1
0.8

—
it.lt
• .0

»0.0
lb.0

3.1
b.O

15.0
3.3
1.1

1 .:>

1 .1

10.0
1 . 1
0.2

10.0
2.9
2.3
o.O
1 .»

1.1

10.0
1.0
».o

-_
J . »
i. 3

.'. 1
—

,1 . ,
; i , J

1 .'
' .H

..1

—

. . •>
12.4

'.1

J. :>

-

1.0
1.0
1.0
1.0
1.0

—
1.0
1.0
s.o
1.0

2.0
1.0
1.0
3.0
1.0

1.0
2.0
2.0
1.0
1.0

2.0
2.0
2.0
2.0

'2.0

2

1.0
1.5
2.0

—
2.0
1 .b
S.O

—

1 .b

1 .0
1.0
1.0

--
! .b
» .c

--
2.o
1 .5
i.r

6 C S PIANNED USE: PUBLIC SUPPLY
G II S
G u C
G U S --
G C P LAND RECOVERY INC.; LANDFILL SITE.

U S
G C S DtlCFNFD EXISTING S3 FT WFLI IN I97fi.
G C P DRI11ED TO U5 I-T OLYMPIC SUNSET WEST -WILDERNESS CREEK.
0 U S
G U S

G C C AT V GAI/M1N. fOR 1 HOUR, SPECIFIC CAPACITY WAS 3.? (OAL/MIN)/FT.
G u S
» C S
G U c
G C C

G U C
G U C
G C C
G U S
G u S

u u S --
G H s
G c S
i C S

G r s
prrrrNrn F\I';TINI: 'w> KT WFLL TO i."1 1 FT TN API. i ; >' 7 •VT /H* KT, WATER USED WAS 2i<) FT AND SPECIFIC CAP.

p WA'- 1 ) i i '..AI MINl'tT AT I.M FT, WATTR I.EVTI ^Ao ;5.- IT AND SPECIFIC CAP. WAJj 3 .9 (ciAL/MIN) /FT . DEKPENEO
,: J, ,_N'-M:..":.T l'W-.

G C P

l > >J P ORH i rn TO n is IT.
u C P OR] LI LT TO .'fill IT

C P
G u p
« u s OR u i in ro 8*) i r
. c s

r s --

. c p
« c s OKU isn iu :;o IT.
" >' s nRiii tn ro oi IT.
G u 5
G U P

C S
>j .J S
<"' i- b AT .10 1'iAI MIN. (OR '. HOUR, jPECI^lC CAPACITY WAS 20.0 (GAL/M1N)/FT .

•i P

G C <>
if. S

G i S

b.6 
2.2

1 .b 
3.0 
1.0 
3.0

3.0
3.0
l.tl

»6. 0
l.u

1.0
2.5
'2.0

QR1L1LO :0 !7P I-T.
AT -f, .V\I,M!N. FOR 1 HOUR, SPECIFIC CAPACITY WAS 3.6 (GAL/MIN)/FT

OR.i^ED TO 165 FT. 

DRIUCD TO 175 FT.

DEEPENED ".XISTINli 179 FT WELL IN 1973.

DEEPENED EXISTING 41 FT WELL IN 1977. 

FLOWS JO GAL/MIN.

DRILLED TO 339 FT.
••'ERFORATED FROM 3^18 TO 337 FT.

DRILLED TO 149 FT.

DRY IN 197', RECOVERED PRIOR TO APRIL 1978. REPLACED B> WELL 22/2-33N2

:RILLED TO i •• •*
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TABLE 13.— Drillers' logs of selected wells

Geologic
unit

20/1-1K3.
Drilling

Qvt

Qc

Qk

Qss

Qpu

Material

Fox Island Water Co. Drilled by Harbor Pump and
Co., Inc., August 1977. Altitude 210 ft.

Soil and rocks, powdery, dry ——————————————
Hardpan, sandy and gravelly, brown ——————————
Sand, brown —————————————————————————
Gravel , brown ———————————————————————
Sand, with binder, brown ————————————————
Clay, blue —————————————————————————
Hardpan, gray ———————————————————————
Hardpan, brown ———————————————————————
Hardpan, gray — —————————————————————
Sand and small gravel, gray, some seepage —————
Hardpan ———————————————————————————
Sand, heaving, seepage —————————————————
Sand, coarse —————————— ——————————————
Sand, heaving, gray ———————————————————
Sand, clean-- ———————————————————————
Sand, with binder —————— ——————————————
Clay, with layers of sand and gravel-- ———————
Vegetation —————————————————————————
Cl ay, gray —————————————————————————

Thick­
ness
(ft)

4
18
49
22
19

8
9

13
20

2
2
6
1
3
2
3

10
1

at

Depth
(ft)

4
22
71
93

112
120
129
142
162
164
166
172
173
176
178
181
191
192
192

Cased 6-inch diameter to 177^ ft. Screen 177^ to 182 ft.
Slot size

20/1-2A2.
Co. , Inc

Qvt
Qk

Qss

Qpu

0.050 inch.

Paul Smith. Drilled by Harbor Pump and Drilling,
., June 1962. Altitude 80 ft.

Hardpan, sandy, soft, brown ——————————————
Clay, silty, blue— ———————————————————
Hardpan ———————————————————————————
Sand and gravel, clean, hard-packed, some water —
Sand and gravel, coarse, clean, heaving, water­

bearing —————————————————————————
Gravel , small ————————— —————————————
Clay, silty, blue ————————————————————

50
42
5.4
6.6

8
6

at

50
92
97.4

104

112
118
118

Cased 6-inch diameter to 113.2 ft. Screen 113.2 to 116.8 ft 
Slot size 0.035 inch.
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TABLE 13. —Drillers' logs of selected wells—Continued

Geologic 
unit Material

20/2-6N1. Fox Island Water Co. Cedrona Well No. 1. 
Drilled by Harbor Pump and Drilling Co., Inc., 
July 1959. Altitude 75 ft.

Fill —————————————— - ——————————————
Topsoil ——————————————————————————

Qvt Hardpan, sand, gravel, and clay ———————————
Hardpan, sandy, some seepage —————————————
Sand and gravel, with peat layers, brown —————

Qc Hardpan, sand, and gravel, blue ———————————
Sand, blue, some gravel, water-bearing— ————— 
Clay, blue ————————————————————————

Qk Silt, blue —————————————————————————
Clay, blue ————————————————————————
Sand, fine, blue, water-bearing ———————————

Qss Sand and gravel, with clay balls, water-bearing —
Sand and gravel, coarse, water-bearing — ———— 

Cased 8-inch diameter to 119 ft. Open end.

20/2-7R2. W. Harold Eister. Drilled by Harbor Pump and 
Drilling Co., Inc., June 1970. Altitude 60 ft.

Qvt Hardpan, gray ————— —————————————————
Qk Clay, blue —————————————————————————
Qss Sand and gravel, coarse ———————————————— 

Cased 6- inch diameter to 101 ft. Open end.

20/2-18A1. Callentine. Drilled by Harbor Pump and Drilling 
Co., Inc., October 1962. Altitude 65 ft.

Q C Loam, sandy, soft— ———————————————————
Sand and small gravel, brown ——————————————

Qk Clay, blue —————————————————————————
Hardpan, gravelly, brown ————————————————

Thick­ 
ness 
(ft)

1.3 
1.7 

17 
10 
6 

13 
4 

33 
7 
3 
9 

13 
1

68 
32

1

8 
26.8 
7.2 

25 
?1

Depth 
(ft)

1.3 
3 

20 
30 
36 
49 
53 
86 
93 
96 

105 
118 
119

68 
100 
101

8 
34.8 
42 
67
RR

Cased 6-inch diameter to 82 ft. Screen 82 to 86 ft. 
Slot size 0.030 inch.
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TABLE 13.--Drillers' logs of selected wells—Continued

Geologic
unit

21/1-1L2.
November

Qvt

Qc

Material

Dan Cossins. Drilled by Tyee Well Drilling Co.,
1969. Altitude 338 ft.

Topsoil ———————————————————————————
Clay, sandy —————————————— —— ———————
Gravel and clay, hard-packed-- ————————————
Sand, water-bearing — —————————————————
Gravel , water-bearing ———— —— ——— ——————

Thick­
ness
(ft)

5
10
38
67

1

Depth
(ft)

5
15
53

120
121

Cased 6-inch diameter to 121 ft. Open end.

21/1-2N1.
Pump and

Qvt

Qss

Qpu

Rosedale Community Center. Drilled by Harbor
Drilling Co., Inc., May 1966. Altitude 64 ft.

Hardpan —— ———— ———————————————————
Sand, blue clay, and gravel —————————————
Sand, gray, some seepage-- ——————————————
Sand, gray and brown laminations, some water ——
Sand, silty, gray —————————————————————
Sand, fine, brown ————————————————————
Sand, fine, gray, heaving ———————————————
day ——————————————————————————————
Gravel and hardpan, hard-- ——————————————
Sand and gravel, with some binder, water-bearing-
Sand and gravel, heaving slightly-- ————————
Clay, sand, and hardpan ————————————————
Clay, hardpan — ————————————————————
Sand, heaving, water-bearing —————————————
Clay, gray, dirty ————————————————————
Sand, coarse, hard-packed, water-bearing —————
Sand, coarse, heaving-- ————————————————

90
13
5

13
9
2

27
1
8
2

at
11

5
5

16
3
7

90
103
108
121
130
132
159
160
168
170
170
181
186
191
207
210
217

Cased 6-inch diameter to 210 ft. Screen 210 to 217 ft. 
Slot sizes 0.040 inch (210 to 214 ft), 0.050 inch (214 to 
217 ft).
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TABLE 13. — Drillers' logs of selected wells— Continued

Geologic ness Depth 
unit __________ Material _____________________ (ft) (ft)

21/1-3A3. John Anderson. Drilled by Gustin Drilling Co., 
August 1970. Altitude 70 ft.

gvt Sand, brown, and some gravel-- ———————————— 6 6
Hardpan, gray, sandy and gravelly —————————— 50 56
Sand, loose, brown ——————————————————— 2 58
Hardpan, sandy, gray, some seepage ————————— 25 83

Qpu Sand and gravel, brown, some seepage-- —————— 35 118
Sand, brown, heaving, water-bearing ———————— 14 132 
Sand, medium- coarse, and some pea gravel, brown

water-bearing ————————————————————— 8 140

Cased 6- inch diameter to 135 ft. Screen 135 to 140 ft. 
SI dot size 0.015 inch.

21/1-9R2. Bill Rush. Drilled by Harbor Pump and 
Drilling Co., Inc., November 1976. Altitude 40 ft.

Topsoil, sandy, brown————————————————— 4 4 
Qvt Hardpan, coarse, brown, mostly gravel with little

binder, some seepage at 28-33 ft————————— 34 38 
Clay, gray————————————————————————— 99 137 
Hardpan, gray, seepage at 145-150 ft———————— 13 150 

Qpu Sand, coarse, and gravel, with some dirty fine
sand——————————————————————————— 11 161 

Sand and gravel, hardpacked, dry, with clay
binder and some clay balls————————————— 6 167 

Sand and gravel, loose————————————————— 4 171 
Sand and gravel, hard-packed, with seepage———— 3 174 
Sand and gravel, hard-packed, dry—————————— 8 182 
Gravel, coarse, and fine gray sand, loose———— 2 184 
Sand, and gravel, hard-packed, some seepage--—— 10 194 
Sand and gravel, medium-coarse———————————— 4 198 
Sand, fine, brown———————————————————— 31 229

Cased 6-inch diameter to 224 ft. Screen 224 to 229 ft. 
Slot size 0.025 inch.
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TABLE 13. —Drillers' logs of selected wells—Continued

Thick- 
Geologic ness Depth 

unit___________Material______________________(ft) (ft)

21/1-10C1. Raft Island Development Co. Drilled by
Harbor Pump and Drilling Co., Inc., 1959. Altitude 155 ft.

Qvt Hardpan, gravelly— —————— -- ——— —— ———— 15 15
Qc Sand and clay——————————————————————— 32 47
Qk Clay, brown to blue, with some silt———————— 175 222
? Sand, silty, water-bearing-- ————— --—————— 3 225

Clay, gray, blue, and white-- — —— ———————— 12 237
Qpu Sand, blue, and gravel, water-bearing—————— 1 238

Sand, gravel, clay, and hardpan, water-bearing— 14 252
Sand, water-bearing——————————————————— 55 307

Cased 8-inch diameter to 302 ft. Screen 302 to 307 ft.

21/1-11A2. McCally(?). Drilled by Harbor Pump and Drilling 
Co., Inc., April 1976. Altitude 280 ft.

Topsoil, sandy, brown——— — -- — —— ———— — 3 3
Qvt Hardpan, gray————---- —— ————— -- ——— — 23 26

Clay, sandy, gray, with large rocks———————— 18 44
Sand and gravel, coarse, brown, with some

seepage——————— ——— —— ——— ——— —— —— 2 46
Sand, silty, brown-- —— -- ————— —— ————— -- 14 60

Qc Clay, sandy, brown—— — —— -- ————— ————— 5 65
Sand and gravel, reddish-brown, dry-- ———— ---- 23 88
Sand, medium, brown, wet— — ———— ————— —— 30 118

Cased 6-inch diameter to 112% ft. Screen 112% to 117% ft.
Slot size 0.015 inch.___________________________________________

21/1-12D3. Pen West (Woodmere). Drilled by Harbor Pump 
and Drilling Co., Inc., August 1977. Altitude 320 ft.

Clay loam, sandy— ——— ———— ——————— --— 2 2 
Conglomerate, blue-gray— — - —— -- —— ————— 10 12 

Qvt Rock, large, and sand, loose-- —————— —— ——— 6 18 
Boulder conglomerate-- ————— -- ——— -- ———— — 12 30 
Sand and gravel conglomerate, blue-gray—————— 30 60 
Sand, hard-packed, brown, dry-- ————— --———— 20 80

(continued)
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TABLE 13. —Drillers' logs of selected wells—Continued

Thick- 
Geologic ness Depth 

unit___________Material______________________(ft) (ft) 21/1-12D3—Continued——————————————————————————————————

Q C Sand and gravel, water-bearing———————————— 6 86
Sand, muddy, brown, with seepage—————————— 81 167
Sand, fine, brown and blue-gray, water-bearing— 4 171
Conglomerate——————————————————————— 9 180
Sand, water-bearing-- ——— — ———————————— 2 182
Hardpan, conglomerated———————————————— 2 184

Qk Clay, c ho col ate-brown————————————————— 6 190
Sand, fine, brown, dry————————————————— 16 206
Sand and gravel, clean, water-bearing——————— 1 207
Conglomerate——————————————————————— 3 210
Sand, chocolate-brown, hard—————————————— 5 215
Sand and gravel, clean, water-bearing——————— 2 217
Gravel and clay, sandy, conglomerated——————— 3 220
Sand and gravel, clean, water-bearing——————— 1 221
Conglomerate——————————————————————— 4 225

Qss Sand and gravel, water-bearing———————————— 4 229
Sand, loose, with rocks, water-bear ing--————— 9 238
?, colored water————————————————————— 2 240
Gravel, clean, water-bearing————————————— 10 250
Sand, brown, and small gravel, water-bearing——— 8 258

Cased 8-inch diameter to 244 ft. Screen 244 to 258 ft.
Slot size 0.030 inch._____________________________________

21/1-13K1. Philip Farmer. Drilled by Harbor Pump and 
Drilling Co., Inc., July 1975. Altitude 250 ft.

Dirt and gravel, dusty, dry—————————————— 8 8
Sand, brown———————————————————————— 13 21

Qvt Clay, gray——-———————————————————-— 9 30
Hardpan, sandy, brown————————————————— 5 35

Qc Sand, brown———————————————————————— 47 82
Clay, silty, gray———————————————————— 3 85

Qk Silt, sand, some binder, gray———————————— 30 115
Clay, hard, gray————————————————————— 5 120

-?- Hardpan, gravelly, brown, very hard-- —————— -- 72 192
Hardpan, sandy—————————————————————— 15 207
Sand, dark brown————————————————————— 5 212
Sand, clean, damp———————————————————— 5 217

Qss Sand, coarse, heaving, seepage--—————————— 4.5 221.5
Sand, gray, no water—————————————————— at 221.5

92



TABLE 13 . — Drillers' logs of selected wells—Continued

Geologic
unit Material

21/1- 14L1. Whitbeck. Drilled by Harbor Pump and Drilling
Co., Inc., April 1973. Altitude 220 ft.

Q vt Topsoil, sandy -----------------------------------
Clay, sandy, brown- ------------------------------

Qc Sand, brown, some seepage ------------------------
Clay, gray ————————————————

Q k Sil t, gray ———————————————
Gravel , hard-packed -----------------------------
Shale, clay, and silt ----------------------------
Hardpan, hard — --------------------------------

Qss Sand and gravel, coarse, water-bearing -----------

Cased 6-inch diameter to 193 ft. Screen 193 to 194 ft.
Slot size 0.045 inch.

21/1-15E1. Harbor Water Co. (Kopachuck). Drilled by
Harbor Pump and Drilling Co., Inc., April 1972.
Altitude 280 ft.

Topsoil -------------------------------------------
Qvt Hardpan, brown ——————————————————— ———

Sand, packed --------------------------------------
Qc Clay, brown ---------------------------------------

Sand, packed ——— ——————————————————— -
Sand, silty, gray ——————————————

Q K Clay, gray —-—-—————— ————————
Hardpan, gray ------------------------------------

Q SS Sand, gravel, and clay, brown --------------------
Clay, silty, gray —————————————————
Clay, sandy, brown -------------------------------

Qpu Hardpan, brown ———————————————————
Sand and gravel, gray, water-bearing ------------

Thick­
ness
(ft)

4
14
48

6
12

5
79
21

6

3
28
18

7
139
17
66

5
6

46
5
6
4

Depth
(ft)

4
18
66
72
84
89

168
189
195

3
31
49
56

195
212
278
283
289
335
340
346
350

Cased 6-inch diameter to 348 ft. Screen 348 to 351 ft. 
Slot size 0.070 inch.
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TABLE 13 .—Drillers' logs of selected wells—Continued

Geologic
unit Material

21/1-16B1. Olsen. Drilled by Harbor Pump and Drilling
Co., Inc., November 1975. Altitude 60 ft.

-?- Not reported -------------------------------------
Qc Sand with clay layers, brown— -^ ———————

Clay, blue ---------------------------------------
Qk Clay, hardpan, gray ——————————————

Sand, coarse, water-bearing ----------------------
Clay, sandy ————————————————

Qss Sand and gravel, coarse, water-bearing -----------

Cased 6-inch diameter to 138 ft. Screen 138-142 ft.
Slot size 0.040 inch.

21/1-21L1. Forest Beach, Inc. (Well #1). Drilled by
Richardson Well Drilling Co., Inc., 1945. Altitude 50ft

Q C Sand, brown-- —————————— ————————
Sand, bright yellow ------------------------------
Hardpan ------------------------------------------
Sand, yellow -------------------------------------
Sand and gravel ----------------------------------

Qss Sand, fine ———————————————————————— -
Sand and gravel ————————— ——— —— ——— ——
Sand, fi ne ——————————————————————— -
Clay, sand, and gravel ———— —————————
Clay, yellow -------------------------------------

Qpu Hardpan —— --------------------------------------
Clay, blue --------------------------------------
Sand and gravel, medium coarse -------------------

Cased 10-inch diameter to 157 ft. Open end.

21/1-22A1. Harbor Water Co. (Locker Road). Drilled by
Harbor Pump and Drilling Co., Inc., January 1971.
Altitude 275 ft.

Hardpan, brown ——————— ————— — ———— — —
Qvt Hardpan, with some sand, brown -------------------

Cl ay, gray- --------------------------------------
Hardpan, brown -----------------------------------

Thick­
ness
(ft)

18
19
64
21

6
2

12

42
6
6

13
41

4
6

10
7
3

13
1
5

18
33

2
15

Depth
(ft)

18
37

101
122
128
130
142

42
48
54
67

108
112
118
128
135
138
151
152
157

18
51
53
68

(continued)
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TABLE 13 .--Drillers' logs of selected welIs—Continued

Geologic
unit

21/1-22A1.

Qc

Qk

Qss

Material

--Continued

Sand, brown ————————————————————————
Sand, gray ——————————————————————— —
Clay, blue —————————————————————— —
Hardpan ——————————————— ———————————
Sand, with clay binder, hard- packed, brown-- ———
Sand, dirty, brown, wet ———————————————— -
Sand, gray, wet ——————————————————— ——
Clay, brown ——— —————————————————————
Sand and gravel, coarse, some water-- ———————
Hardpan, brown ————————————————————— -
Sand, coarse, brown, some water-- ——————————
Sand and pea gravel, hard-packed, gray, water­

bearing ———— —————————————————————
Sand, dirty, with clay binder, gray ————————
Sand and gravel, hard-packed, some water —————
Sand, coarse, water-bearing —————————— ——— -

Thick­
ness
(ft)

40
2

47
41
13

7
8
3
2
5

10

7
6
5

15

Depth
(ft)

108
110
157
198
211
218
226
229
231
236
246

253
259
264
279

Cased 6-inch diameter to 266 ft. Screen 266 to 275 ft.
Slot size

21/1-23L1.
October

Qvt

Qc

Qk

0.040 inch.

Roy Farrington. Drilled by Craig Drilling Co.,
1975. Altitude 245 ft.

Topsoil —————— ———————————————————
Gravel, medium, and hardpan-- ————————————
Hardpan ———————————————————————————
Sand and gravel, 8 gal/min water-- —————————
Sand, medium to fine ——————————————————
Clay, blue ————————————————————————
Hardpan —————————————————————————— -
Sand and gravel, seepage-- ——————————————
Hardpan —————————————————————————— -
Sand and gravel, seepage-- ——————————————
Hardpan ———————————————————————————
Sand and gravel ———————— —————————————
Clay, bl ue —————————————————————————
Hardpan ———————————————————————————

(continued)

2
21
42
11
12
21
16

5
6

11
49
11

6
8

2
23
65
76
88

109
125
130
136
147
196
207
213
221
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TABLE 13.--Drillers' logs of selected wells—Continued

Geologic 
unit Material

Thick- 
ness 
(ft)

Depth 
(ft)

21/1-23L1.--Continued

Qss Gravel, with clay binder- 
Gravel, water-bearing—•

Cased 6-inch diameter to 238 ft. Screen 238 to 243 ft, 
Slot size 0.030 inch.

21/1-24F2. Artondale Elementary School. Drilled by 
Harbor Pump and Drilling Co., Inc., November 1958. 
Altitude 202 ft.

18
4

239
243

Qvt

Qc

Qk

Qss

Topsoil ------------------------------------------
Sand, brown, dry ———————————————————— -
Clay, brown- -------------------------------------
Sand, fine, brown, water-bearing -----------------
Clay, silty, blue-- ------------------------------
Clay, blue ---------------------------------------
Sand, brown, and some small gravel, brown --------
Sand and gravel, coarse, dry ---------------------
Sand and gravel, cemented ------------------------
Clay, sandy, blue --------------------------------
Sand and gravel hardpan, gray, some seepage — —
Clay, blue, with some sand and gravel ------------
Sand and gravel, cemented, brown -----------------
Sand and gravel, water-bearing -------------------
Clay, blue ---------------------------------------
Sand, fine, brown ——————————————————— -

3
23
6
9
5

30
17

5
33

2
39
6

12
60

2
19

3
26
32
41
46
76
93
98

131
133
172
178
190
250
252
271

Cased 8-inch diameter to 271^ ft. Open end.

21/1-25G2.
Drilling

Qvt

Qc

Elmer Fossness. Drilled by Harbor Pump and
Co., Inc., August 1955.

Loam, sandy- -------------------------------------
Hardpan ------------------------------------------
Clay, sandy ——————————————————————— -
Clay, sandy, and some gravel ---------------------
Sand, some water ---------------------------------
Sand, water-bearing —————————————————— -
Clay, blue ——————— ———————————
Clay and sand, blue —————————————————— -
Clay, blue ---------------------------------------

5
26
20
37
8

29
13.5
19.5
10.5

5
31
51
88
96

125
138.5
158
168.5

(continued)
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TABLE 13.—Drillers' logs of selected wells—Continued

Thick- 
Geologic ness Depth 

unit___________Material______________________(ft) (ft)

21/1-2562.—Continued

Qk Silt, sandy, hard, dry—————————————————— 4.5 173
Hardpan———————————————————————————— 45 218
Clay, sandy, gray————————————————————— 17 235
Sand, fine, water-bearing—————————————— 14 249

Qss Sand, coarse, and gravel, water-bearing--———— 3.5 252.5

Cased 6-inch diameter to 253 ft. Open end.

21/1-26G2. Louis Fest. Drilled by Harbor Pump and 
Drilling Co., Inc., September 1972. Altitude 120 ft.

Topsoil———————————————————————————— 3 3
Sand, brown—————————————————————————— 11 14
Hardpan, brown, and boulders—————————————— 98 112
Boulders———————————————————————————— 2 114
Sand and gravel, brown, some water—————————- 19 133

Qss Sand and gravel, brown-- ———————— — ————— -- 10 143
Clay, sandy, brown———————————————————— at 143

Cased 6-inch diameter to 138 ft. Screen 138 to 143 ft. 
Slot size 0.018 inch.

21/1-27A3. George Garland. Drilled by Ramlo 1 s 
Sandpoint Service, March 1974. Altitude 20 ft.

Qvt Topsoil------------—------------—------—______ 2 2
Hardpan, brown—————————————————————— 14 16

Qc Sand and gravel, brown—————————————————— 16 32
Clay, blue-gray————————————————————— 22 54

Qk Hardpan, blue-gray———————————————————— 2 56
Sand, fine, brown, water-bearing————————— 5 61

Qss Sand and gravel, brown, water-bearing——————— 4 65

Cased 6-inch diameter to 65 ft. Open end.
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TABLE 13.—Drillers' logs of selected wells—Continued

Geologic 
unit Material

Thick­ 
ness 
(ft)

Depth 
(ft)

21/1-28C4. Raymond E. Looney. Drilled by Harbor Pump 
and Drilling Co., Inc., May 1965. Altitude 43 ft.

Qvt 

Qc

Qk 

Qss

Clay hardpan, sandy, brown————————————• 
Sand, brown————————————————————- 
Sand, brown, and some gravel, hard——————• 
Gravel, some seepage———————————————- 
Clay hardpan—————————————————————- 
Concrete———————————————————————- 
Gravel, sandy, hard-packed, some water————- 
Sand and gravel, coarse, loose, water-bearing-

14
16

5
.5

9.5
5

16
5

14
30
35
35,
45
50
66
71

Cased 6-inch diameter to 52 ft. Open end.

21/1-34G1. Paul Griffin. Drilled by Richardson Well 
Drilling Co., Inc., June 1978. Altitude 155 ft.

Qvt

Qc

Qk

Fill, sand, and gravel ———————— 
Sand, gravel, and clay———————— 
Sand, wet————————————————— 
Sand, some gravel, dry———————— 
Hardpan——————————————————• 
Sand and some gravel —————————— 
Hardpan——————————————————• 
Sand, and some gravel, dry—————— 
Sand and some gravel —————————— 
Sand, wet———————————————— 
Sand, and some clay—————————— 
Sand and some gravel —————————— 
Sand, gravel, and clay———————— 
Sand———————————————————— 
Sand, gravel, and some clay————— 
Hardpan—————————————————— 
Sand and gravel, dry—————————— 
Sand and some gravel, compact———— 
Sand and gravel, dry——————————

(continued)

10
10
18

3
3
1
2
3

12
17
8

11
11

1
5
6
2
5

12

10
20
38
41
44
45
47
50
62
79
87
98

109
110
115
121
123
128
140

98



TABLE 13 .--Drillers' logs of selected welIs—Continued

Thick- 
Geologic ness Depth 

unit__________Material________________(ft) (ft)

21/I-34G1.—Continued

Qss Sand and gravel, compact———————————————— 2 142
Sand and gravel, loose, some water————————— 5 147
Sand and gravel, tight————————————————— 5 152
Hardpan——————————————————————————— 5 157
Hardpan, some water--————————————————— 5 162

Cased 6-inch diameter to 152 ft. Screen 152 to 162 ft. 
Slot size 0.060 inch (152 to 157 ft) and 0.050 inch 
(157 to 162 ft).

21/1-35D1. Shorewood Beach Water Co., Inc. 
Drilled by A. P. Graf, 1952. Altitude 25 ft.

Clay, sandy———————————————————————— 6 6
Qvt Gravel——————————————————————————— 9 15

Boulders, gravel, and clay——————————————- 20 35
Gravel, some water--—————————————————— 20 55

Qss Clay and gravel————————————————————— 10 65
Sand, fine—————————————————————————— 18 83
Gravel, water-bearing————————————————— 7 90
Sand and clay——————————————————————— 115 205
Shale, blue———————————————————————— 112 317
Sand, fine————————————————————————— 25 342

Qpu Clay, sandy———————————————————————— 8 350
Gravel, some water——————————————————— 29 379
Shale, brown——————————————————————— 23 402
Shale, sticky, blue——————————————————— 30

Cased 10-inch diameter to 432 ft. Perforated from 
358 to 371 and from 372 to 378 ft.
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TABLE 13.—Drillers' logs of selected wells—Continued

Geologic 
unit Material

21/2 -5F3. Keith Lile. Drilled by Harbor Pump and 
Drilling Co., Inc., July 1977. Altitude 95 ft.

Qvt Clay and hardpan, blue ——————————————— -
g k Clay, silty, gray —————————————————— -

Clay, hard, gray-white ——————————————— -
-?- Clay hardpan, hard ————————————————— -

Sand, some binder, gray — - — -- — -- — -----------
Qpu Peat clay and gray hardpan — ----- — — -____ — __. 

Gravel, dirty, hard ————————————————— •
£v*awal cntnoi iiia4*ov*_ _ _ ___ ____ ____ __

Cased 6-inch diameter to 109 ft. Open end.

Thick­ 
ness 
(ft)

1 0•-- lo

17
43

7
9
4

10
1

Depth 
(ft)

18 
35 
78 
85 
94 
98 

108 
109

21/2-6D1. Hemley's Septic Tanks. Drilled by Harbor Pump 
and Drilling Co., Inc., November 1978. Altitude 310 ft.

Qvt Hardpan, sandy, brown—————————————————- 10 10
Sand, brown———————————————————————— 16 26
Clay, sandy, gray———————————————————— 4 30

Qc Sand, brown, dry————————————————————— 10 40
Sand, reddish-brown, dry———————————————— 17 57
Sand, brown, seepage—————————————————— 10 67
Clay, sandy, brown——————————————————— 1 68
Sand and gravel, heaving———————————————— 8 76
Clay, sandy, brown——————————————————— 2 78

Qk Sand and gravel, hard-packed————————————— 5 83
Hardpan, gray——————————————————————— 5 88
Sand, gray, and small gravel, hard-packed————— 12 100
Sand, brown, dry————————————————————— 55 155

Qss Sand, reddish-brown--————————————————— 10 165
Sand and gravel, hard-packed————————————— 14 179
Sand and gravel, hard-packed, seepage——————— 6 185
Sand and gravel, heaving———————————————— 5 190
Sand with clay binder, brown, dry—————————— 25 215
Sand, brown, dry————————————————————— 15 230
Sand with clay binder, gray—————————————— 20 250

Qpu Sand, brown, seepage—————————————————— 10 260
Clay, sandy, brown——————————————————— 6 266
Silt, gray, dry—————————————————————— 9 275
Sand, gray, seepage—————————————————— 11 286
Sand, fine, gray, heaving——————————————— 12 298
Sand, gray, hard-packed———————————————— at 298

Cased 6-inch diameter to 288 ft. Screen 288 to 298 ft. 
Slot size 0.015 inch.
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TABLE 13.—Drillers' logs of selected wells—Continued

Thick-
Geologic ness Depth 

unit_____________Material____________________________(ft) (ft)

21/2-7B2. Harbor Water Co., Inc. (McDougal Road #1). 
Drilled by Harbor Pump and Drill ing Co., Inc., 
January 1960. Altitude 225 ft.

Qvt Gravel hardpan, brown ————————— ————————
C\ r* ^3 nH H ^K* H\j \+ O Q i |U 9 IIQiU — — — — — — — — — — — — — — — — — — — —

Gravel hardpan, hard- —————— ---- ————————
-?- Gravel, hard, seepage —— -- ——— ———— — ————

Hardpan ————————————— — -- ———— ——————
Qk Sand, clean, brown, and some gravel, some water-­

Clay, conglomerated, brown-- ————————— ————
Sand and gravel, clean, about 10 gal/mi n water —

Qss Sand, fine, with thin coarse layers-- ————— ——
Sand, with brown binder, hard-- ——————— ——— -
Hardpan, sandy, blue, some seepage---- ——————
n ^w r\ I i i A Q jr 9 U 1 U C "~ — — — — — — — — — — — — — — — — — — — — — — — — — — —

Si lt( ?)----- — ----- — --- — --- — - — - — — — — - — - —
Qpu Sand and gravel, with clay layers, water-bearing-

Sand and gravel, coarse, clean, water-bearing ——
Clay hardpan ——— — ———— —— — —————— —— -

Cased 6-inch diameter to 400 ft. Perforated 370 to 380 ft.

21/2-8C1. Town of Gig Harbor (#1). Drilled by Pete Sylte,
May 1949. Altitude 55 ft.

Topsoil ___ -- —————-——-———
C a nH ^Qlllj— ——— — —— — — — — — — — — — — .. —

Gravel- — — - — ---- — — — — — -- — - — — —— ——
Clay gray- — — — - — — — - — — - —— — — ————
Sand and gravel, compacted ———————————————
Clay, yellow ——— ——————— -- — ——————————

il i /"t1 V ^ rvl f* f\m f\ ̂  f* T1 f\f\ 
l^VL O Q 1 RJ 9 \+ \J\ 1 1 U Q \s L v~vJ """

£ y ̂  i/o 1VJlQVvZI """"*" "™ — — — — — — —

Sand, compacted ——— ——————————————————
L» i ay , D i u e — — — — — — — — — — — — ——— ——————— —
Sand and gravel, compacted ———— ——————————
Clay, dirty, reddish ——————— ————————————
Sand and gravel, compacted ——————————————
Ul a V* H rfc ^ r"i —MCllvJL/QII"~"~"~"~ — — «•• — — — — _ — — —

Gravel and clay-- — ———————— ——————————
U a y*H rt a rt 11 Ql U|JQII""""~ — — — — — — — — — — — — — — —

45
28
39

5
3
3
4

10
28
25
32
12

121
6

25
12

3
2.5

.5

.5
12.5

2
7

.5
9.5
4
1
4
2
9
4

11

45
73

112
117
120
123
127
137
165
190
222
234
355
361
386
398

3
5.5
6
6.5

19
21
28
28.5
38
42
43
47
49
58
62
73

(continued)
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TABLE 13 .--Drillers' logs of selected wells—Continued

Thick- 
Geologic ness Depth 

unit__________Material_____________________(ft) (ft)

21/2-8C1.--Continued

Gravel and sand, water-bearing———————————— 2 75
Hardpan——————————————————————————— 7 82
Gravel, water-bearing—————————————————— 1 83
Hardpan——————————————————————————— 9 92

Qss Mud and sand——————————————————————— 9 101
Hardpan-—-——-—————————-——————— 17 118
Sand, and gravel, muddy———————————————— 10 128
Sand, coarse——————————————————————— 1 129
Sand and gravel, muddy————————————————— 19 148
Sand, gravel, and muddy clay, some water————— 13 161
Sand and clay, packed, dry--————————————— 11 172
Silt, dry-———-——————-—————————— 22 194
Hardpan——————————————————————————— 19 213
Silt, dry——-—————————————————— 17 230

QPU Hardpan——————————————-————————— 30 260
Gravel, cemented, some water————————————— 3 263
Gravel, water-bearing—————————————————— 2 265
day———-——————————-———————— 15 280
Hardpan——————————————————————————— 5 285
Sand, fine-coarse———————————————————— 3 288
Hardpan——————————————————————————— 33 321
Sand, heaving——————————————————————— 1 322
Silt, sand, and some gravel, dry—————————— 2* 346
Sand, fine—-—-——————-—-———-—————— 12 358
Sand, hard-packed———————————————————— 10 368
Gravel, cemented————————————————————— 7 375

Cased 10-inch diameter to 270 ft. Perforated 72 to 83 ft, 
148 to 156 ft, and 260 to 265 ft.

21/2-17F2. Town of Gig Harbor (#3). Drilled by Burt Well 
Drilling, Inc., September 19$. Altitude 341 ft.

Qvt Hardpan, brown—————————————————————— 30 30
Sand and gravel, brown————————————————— 43 73
Sand, silty, brown——————————————————— 64 137
Sand and gravel, brown————————————————— 18 155
Sand, brown———————————————————————— 14 169
Sand and gravel, brown————————————————— 2 171

(continued)
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TABLE 13.--Drillers' logs of selected wells--Continued

Thick- 
Geologic ness Depth 

unit___________Material___________________(ft) (ft)

21/2-17F2.-Continued

Q C Gravel with trace of brown sand-—————————— 3 174
Sand, brown——————————————————————— 31 205
Sand, brown, and gray clay—————————————— 5 210
Sand, brown———————————————————————— 19 229
Sand and gravel, brown-- — —————————————— 10 239
Hardpan, gravelly, brown———————————————— 5 244

Qk clay» gravelly, gray—————————————————— 12 256
Clay, sandy, brown——————————————————— 51 307
Sand, brown, and fine gravel, water-bearing——— 5 312

Qss Sand, muddy, brown, dry———————————————— 10 322
-?- Sand, fine, brown, and gravel, water-bearing——— 97 419

Silt, blue———————————————————————— 31 450
Clay, silty, gray————————————————————— 177 627
Clay, silty, blue, and some sand—————————— 55 682
Sand and silt——————————————————————— 22 705
Sand, medium, and some gravel ———————————— - 21 726
Clay and sand——————————————————————— 3 729

Qpu Gravel and some sand———— ————————————— - 5 734
Sand and gravel-————————————————————— 2 736
Sand and some gravel ———— —— —————————— - 18 754
Clay, with sand and gravel—————————————— .5 754.5
Sand and gravel————————————————————— 35.5 790
Clay, gray—————————————————————————— 16 806
Gravel and sand————————————————————— 95 901
Clay, brown———————————————————————— 8 909

Cased 16-inch diameter to 749 ft. Screen 749 to 766 ft, 
772 to 780 ft, 810 to 818 ft, 832 to 836 ft, 839 to 854 ft, 
873 to 881 ft, 884 to 901 ft. Slot size 0.080 inch.

21/2-18 Jl. 
Drilling

Qvt 

Qc

Fred Stroh (#2). Drilled by Harbor Pump and 
Co., Inc., June 1967. Altitude 280 ft.

Hardpan, brown ————————————————————— -
Sand and gravel, brown —————————————————
Clay, bl ue--- — -- — ---- — ------------ — ____ — _ — _
Hardpan, sandy, gray ——————————————————
Sand, hard, gray, seepage —————————— ——— -
Sand, brown, seepage —————————————————— 
Clay, blue —————————————————————————
Hardpan, gray, seepage ————————————————— 

(continued)

14 
21 

9 
6 

21 
7 
3 
4

14 
35 
44 
50 
71 
78 
81 
85
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TABLE 13.--Drillers' logs of selected wells—Continued

Geologic
unit

21/2-18 Jl.

Qk

Qss

Qpu

Material

--Continued

Hardpan, gray- ———————————————— ————
Gravel, hard-packed, seepage ---------------------
Sand and gravel, coarse, clean, some water ————
Clay, blue ———————————————————————— -
Sand and gravel, brown, some water ---------------
Hardpan, brown ————————————————————— -
Sand and gravel, brown, some water ---------------
Sand, brown, and brown hardpan ——————————— -
Sand, brown, dry —————— ——————————————
Hardpan, brown ————————————————————— -
Clay, blue- -------------------------------------
Sand, brown, dry ———————————————————— -
Sand, brown, with seepage ------------------------
Sand, coarse, clean ————————————————— —
Sand, fine, clean, rust-colored water ------------
Sand, coarse, rusty-colored ---------------------
Sand and fine gravel, heaving-- ------------------
Sand, fi ne ——————————————————

Thick­
ness
(ft)

35
3
6

13
3
7
3

20
22
26

9
21
26

2
26

3
6
2

Depth
(ft)

120
123
129
142
145
152
155
175
197
223
232
253
279
281
307
310
316
318

Cased 8-inch diameter to 310 ft. Screen 310 to 316 ft.
Slot size

21/2-19K1.
Drilling

Qvt

Qc

Qk

-?-

Qss

0.040 inch.

Walt Reierson. Drilled by Harbor Pump and
Co., Inc., March 1977. Altitude 245 ft.

Topsoil , brown ----------------------------------
Hardpan, sandy, brown ---------------------------
Sand, brown, dry ———————————————————— -
Sand, fine, gray, wet ----------------------------
Clay, silty, gray, with some gravel, wet ———— -
Sand, medium-fine, wet --------------------------
Clay, silty, gray ————————————————
Peat, brown, with gray clay and some gravel ------
Sand and gravel, gray, hard-packed ———————— -
Hardpan, brown -----------------------------------
Sand, brown, dry -------------------------------
Sand, brown, wet --------------------------------
Sand and gravel, medium-coarse ——————————— -

2
46
19

4
12
9
7
9

12
29
61
16

7

2
48
67
71
83
92
99

108
120
149
210
226
233

Cased 6-inch diameter to 230 ft. 
Slot size 0.060 inch.

Screen 230 to 233 ft,
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TABLE 13 .--Drillers' logs of selected wells--Continued

Thick- 
Geologic ness Depth 

unit___________Material______________________(ft) (ft)

21/2-20J1. Madrona Links Golf Course. Drilled by Harbor 
Pump and Drilling Co., Inc., June 1977. Altitude 285 ft.

Qvt Dirt, rusty brown—————— ——— ————— ——— — 2 2
Hardpan with rocks, gray-brown— ———————— — 80 82

Qc Sand, brown————————————————————————— 79 161
Clay, blue————————————————————————— 9 170
Clay, blue and brown, and sand——— ——— ————— 18 188

Qk Silt, gray—— ———————————— 3 191
Clay, gray————————————————————————- 21 212
Hardpan, sandy, gray-brown————— —— ———— — 43 255
Gravel, brown, dry- ————— ———— ———————— - 15 270
Sand, coarse, and fine gravel ——— — -- — ——— - 3 273
Sand and gravel, loose, seepage—— —— —————— 6 279
Sand, coarse, heaving—---- —— ----———————— 3 282
Sand- — -————-—————————————— 8 290

n ss Sand, with some binder, brown———--- ————— — 16 306
Sand, clean, brown, some seepage-- ——— —— ——— 14 320
Sand, with binder, brown-- ———————— ———— - 3 323
Sand, clean, some water———————————— ——— - 25 348
Sand, coarse, and some fi ne gravel-- — —— ——— 3 351
Sand, heaving———— ———— ——— ————————— 7 358
Sand, coarse, heaving——— ———————— ————— 30 388
Sand, fine———-- —————— ———— ———————— at 388

Cased 10-inch diameter to 351 ft. Screen 351 to 357 ft and 
358 to 388 ft. Slot size 0.025 inch (351 to 357 ft) and 
0.060 inch (358 to 388 ft).

21/2-21E1. State of Washington, Scale House. Drilled by 
Northwest Pump and Drilling Co., May 1975. Altitude 275 ft.

Qvt/Qc Fill and gravel————————————————————— 12 12
Sand and gravel, brown, dry-------- —————— —— 115 127

Qk Clay, blue- ——————————————— 104 231
Sand and gravel, silty, blue————————————— 17 248

Qss Sand, fine, and some gravel ———— — —————— 37 285
Sand and gravel, water-bearing—————————— 2 287

Cased 6-inch diameter to 287 ft. Open end.
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TABLE 13 .--Drillers' logs of selected wells--Continued

Thick-
Geologic

unit

21/2-28 PI.
Dril ling

Qvt
Qc

Qk

Qss

Qpu

Material

Doc Weathers. Drilled by Richardson Well
Co., August 1973. Altitude 195 ft.

Clay, sand, and gravel, yellow ——————————— -
Clay and sand, some gravel, yellow ---------------
Clay, blue, gritty ——————————————————— -
Hardpan, blue- ——————————————————————
Clay, brown and blue ————————————————— -
Clay, sand, and gravel, yellow -------------------
Hardpan, yellow ————————————————————— -
Sand and gravel, some water ——————————————
Hardpan, yellow ————————————————————— -
Hardpan, bl ue ———————————————————————
Clay and gravel, gray —————— —————————— -
Clay, gritty, blue ———————————————————
Clay and gravel, blue, some water ————————— -
Clay, gritty, blue -------------------------------
Clay, sand, and gravel, blue ———————————— -
Sand and gravel, with blue clay ------------------
Clay, blue, sand and gravel, water-bearing -------
Hardpan, blue ------------------------------------
Clay, blue and gray, and some sand and gravel — -
Clay, green and blue, with sand streaks- — ------
Clay, gray and blue, and sand and gravel ---------
Clay, green and blue- ----------------------------
Clay, gray, with gravel streaks —————————— -
Clay, gray and blue, with sand streaks -----------

ness
(ft)

7
78
14
15
25
11
11

3
13
13
20
65

6
19
20
57

3
27
63
33
75

7
14
35

Depth
(ft)

7
85
99

114
139
150
161
164
177
190
210
275
281
300
320
377
380
407
470
503
578
585
599
634

Cased 8-inch diameter to 569 ft. Perforated 159 to 166 ft.

21/2-29K1.
and Drill

Qvt

Qc

Qk

Brig O'Dune Kennels. Drilled by Harbor Pump
ing Co., Inc., November 1977. Altitude 170 ft.

Topsoil , brown -----------------------------------
Hardpan ------------------------------------------
Sand, clean, brown -------------------------------
Clay and sand, brown ————————————————— -
Sand, clean, brown, damp -------------------------
Clay, hardpan, sandy -----------------------------
Hardpan, gray- -----------------------------------
Hardpan, brown ————————————————————— -
Hardpan, gray ------------------------------------
Sand, gray, and fine gravel, some water ----------

(continued )

2
3

22
9
6

40
4
9

17
1

2
5

27
36
42
82
86
95

112
113
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TABLE 13 .--Drillers' logs of selected wells--Continued

Geologic 
unit Material

Thick­ 
ness Depth 
(ft) (ft)

21/2-29K1.— Continued

Qss ?, hard-packed—————————————————————— 1 114
?, coarser, heaving—————————————————— 4 118
?, no water——————————————————————— at 118

Cased 6-inch diameter to 114 ft. Screen 114 to 118 ft. 
Slot size 0.035 inch.

21/2-30L3. Bob Strode. Drilled by Harbor Pump and Drilling 
Co., Inc., January 1979. Altitude 120 ft.

Clay, sandy, brown——————————————————— 5 5
Clay, blue and brown—————————————————— 10 15

Qvt Clay, gray————————————————————————— 10 25
Hardpan, brown-- ————————— ——————————— 10 35
Clay, sandy, brown———————————————————- 16 51
Sand, brown, dry———————————————————— 19 70

Qc Sand, gray, with clay binder————————————— 9 79
Sand, silty, gray, seepage—————————————— 11 90
Clay, gray————————————————————————— 30 120

Qk Silt, gray, seepage—————————————————— 10 130
Silt, sandy, and clay, brown———————————— 8 138
Silt, gray, seepage———— ——————————— — 50 188

-?- Clay, silty, gray———————————————————— 22 210
Clay, gray————————————————————————— 20 230
Clay, silty, gray, some water———————————— 10 240

Qpu Clay, gray-———————————————————————— 78 318
Sand, fine, gray, heaving——————————————— 6 324
Sand, gray, with clay balls, seepage———————— 1 325

Cased 6-inch diameter to 320 ft. Screen 320 to 325 ft. 
Slot size 0.012 inch.
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TABLE 13 .--Drillers' logs of selected we!Is--Continued

Thick- 
Geologic ness Depth 

unit__________Material_____________________(ft) (ft)

21/2-31A2. Maria Hageness. Drilled by Harbor Pump and 
Drilling Co., Inc., November 1972. Altitude 82 ft.

Q vt Topsoil——————————————————————————— 4 4
Hardpan, brown—————————————————————- 9 13

n c Sand and gravel, hard-packed, brown———————— 22 35
Sand, brown————————————————————————— 10 45

Qk Clay, dark brown, with some sand, packed————— 8 53
Qss Sand and gravel, packed, brown———————————- 8 61

Hardpan, brown—————————————————————— 3 64
Clay, brown———————————————————————— 2 66
Hardpan, brown- ———————— ———————————— 5 71

Qpu Sand, very dirty, brown, some water———————— 6 77
Sand, brown, and some clay, dry——————————— 13 90
Sand and gravel, brown, water-bearing——————- 10 100
Clay, sandy, brown——————————————————— 5 105
Clay, gray————————————————————————— at 105

Cased 6-inch diameter to 95^ ft. Screen 95^ to 105 ft. 
Slot size 0.025 inch (95^ to 100^ ft) and 0.020 inch 
(100»s to 105 ft).

21/2-32M2. 
Drilling

Qvr 

Qvt 

Qc

Gary Johnson. Drilled by Gene Battell Well 
, December 1975. Altitude 240 ft.

Topsoil ——————————————————————————
C— —_lSand- —— — —— —— —— — ——— — — — ——— - —
r^t^aw £>!______

Hardpan ------------------------------------------
Sand, hard- packed ——————————————————— -
Sand and gravel, cemented ———————————————

2
7 

18 
17 
13
39
11

2 
9 

27 
44 
57
96 

in?

Cased 6-inch diameter to 107 ft. Open end.
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TABLE 13 .--Drillers' logs of selected wells--Continued

Thick- 
Geologic ness Depth 

unit___________Material__________________(ft) (ft)

22/1-13D2. Leo Jones. Drilled by Harbor Pump and Drilling 
Co., Inc., March 1970. Altitude 20 ft.

Topsoil———————————————————————————— 4 4
Hardpan, gray——————————————————————— 8 12
Clay, solid———————-——————————-————— 176 188

Qk/Qpu Sand, coarse, some fine gravel, water-bearing—— at 188

Cased 6-inch diameter to 187^ ft. Open end.

22/1-14E1. Harbor Water Co. Drilled by Harbor Pump and 
Drilling Co., Inc., July 1969 (to 189 ft); deepened in 
August 1971 (to 397 ft). Altitude 260 ft.

qvt Soil, soft—————————————————————————— 4 4
Hardpan, brown—————————————————————— 38 42
Sand, brown———————————————————————— 42 84
Hardpan, brown—————————————————————- 11 95

QC Sand, brown, dry-———————————————————— 52 147
Sand, gray, damp————————————————————- 19 166 
Sand, coarse, and fine gravel, heaving, with clay

layers, water-bearing————————————————- 15.5 181.!
QSS Sand and gravel, water-bearing--—————————— 21.5 203

Clay, sandy, and gravel, gray———————————- 10 213
Hardpan, black, with sand and gravel———————— 7 220
Clay, blue, sticky——————————————————— 48 268
Hardpan, brown, with sand and gravel———————— 13 281
Clay, sandy, brown———————————————————- 6 287

Qpu Hardpan, brown, with sand and gravel———————— 5 292
Clay, blue————————————————————————— 8 300
Clay, sandy, brown——————————————————— 81 381
Sand, loose———————————————————————— 2 383
Clay, sandy, brown——————————————————— 10 393
Sand, loose———————————————————————— 4 397

Cased 6-inch diameter to 388 ft. Screen 388 to 397 ft. 
Slot size 0.030 inch.
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TABLE 13 .--Drillers' logs of selected wells--Continued

Thick-
Geologic

unit

22/1-15L1.
Drilling

Qvr
Qvt

Qc

Ok

ss

Qpu

Material

Mansfield Davis. Drilled by Harbor Pump and
Co., Inc., September 1976. Altitude 223 ft.

Sand, brown ——————————————————————— -
Hardpan, brown ——————————————————————
Sand and gravel, with clay binder, brown —————
Sand and gravel, gray-brown, seepage ————————
Sand and gravel, muddy, water-bearing ———————
Clay, gravel, with gravel and peat, gray, some

seepage —————————————————————————
Clay, gray, with some peat, no seepage ——————
Hardpan, gray, with seepage at 105, 107, and

114 ft ——————————————————————————
Gravel, hard-packed, dry ————————————————
Gravel, hard- packed, slight seepage ————————
Clay, gray, some seepage ———————————————
Clay, sandy, brown, dry ——— ————————————
Clay, hardpan, sandy, brown, some seepage ————
Sand and gravel, medium- coarse, heaving,

water-bearing ————————————————————— -

ness
(ft)

24
8

33
3
5

8
15

44
4
3

45
15
37

20

Depth
(ft)

24
32
65
68
73

81
96

140
144
147
192
207
244

264

Cased 6-inch diameter to 259 ft. Screen 259 to 264 ft.
Slot size

22/1-17F1.
Drilling

Qvt

Qc/Qk
Qss

0.045 inch.

C. A. Dance! . Drilled by Harbor Pump and
Co., Inc., December 1976. Altitude 230 ft.

Hardpan, gray ———————————————————————
Hardpan, brown —————————————— ——————— -
Sand and hardpan (?) ——————————————————
Sand and gravel, hard- ——— ——————————————
Sand and gravel, coarse, clean ———— ———————

30
14
70

1
8

30
44

114
115
123

Cased 6-inch diameter to 121 ft. Screen 12 1 to 124 ft, 
Slot size 0.060 inch.
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TABLE 13 .--Drillers' logs of selected wells--Continued

Geologic
unit Material

22/1- 20A1. Bob Jones. Drilled by Harbor Pump and
Drilling Co., Inc., June 1976. Altitude 95 ft.

Topsoil ———————————————————————————
g vt Gravel, sandy, with clay-- ———— ————————

Hardpan, gray, and gravel —————— ———————— -
-?- Hardpan, brown- —————— ————————————

Sand and gravel, hard-packed, some seepage ——— -
Sand and gravel, loose, heaving ------------------

Qpu Sand and gravel, water-bearing -------------------

Cased 6-inch di ammeter to 107 ft. Open end.

22/1-21H1. Warren Tietz. Drilled by Harbor Pump and
Drilling Co., Inc., September 1977. Altitude 290 ft.

Topsoil , brown ——————— ————— ——— ——— —
Sand and gravel, brown — ———————— — ——— —

Qvr/Qc Sand, brown- -------------------------------------
Sand and gravel, brown ---------------------------
Sand, brown- -------------------------------------
Sand and gravel, brown --------------------------
Sand, hard- packed --------------------------------
Hardpan, sandy, brown ——————————— ————— -

Qk Sand, brown, with clay binder, dry ---------------
Sand, brown, dry ———————————— — —————— -
Sand and gravel, brown —————— — ——— ——— ——

Qss Sand, brown, water-bearing —————————————— -
Sand and gravel, brown ---------------------------

Cased 6-inch diameter to 202^ ft. Screen 202^ to 205 ft.
Slot size 0.080 inch.

22/1-22L1. Harbor Water Co. (Wauna Shores). Drill ed by Harbor
Pump and Drilling Co., Inc., July 1974. Altitude 285 ft.

Topsoil---- ——— ——————————————————— —
Q vt Clay hardpan-- ————— - — - ——— - ———————

Sand and gravel ————————————————————— -
Qc Sand, brown ———————————————— ————————

Clay, sandy, brown-blue ———————————————— -
Hardpan, brown- ————————————————————— -
Clay, gravelly, gray ————————————

(continued)

ill

Thick­
ness
(ft)

2
13
19
62

6
4

at

3
37
36

9
5

31
9

11
11
23
15
10

5

2
5

24
40
18
52
14

Depth
(ft)

2
15
34
96

102
106
106

3
40
76
85
90

121
130
141
152
175
190
200
205

2
7

31
71
89

141
155



TABLE 13 .--Drillers' logs of selected wells--Continued

Thick-
Geologic

unit

22/1-2211.

Qk

Qss

Qpu

Material

— Continued

Clay and sand, brown- ————————— ————— ——
Gravel hardpan, brown- — —— ————— ———————
Sand, brown- —————— -- ——— - ———————————
Hardpan, rust- brown ————— — —— —————— — -
Sand, rust-brown, and some fine gravel, seepage-­
Sand, clean, brown, with clay balls, some water —
Clay, gray, and peat- ——— ———— ———— ————
Sand, brown, some water —— - ————————— ————
Sand, hard- packed —————— ——————————————
Sand, coarse, loose, water-bearing- ———— — ——
Hardpan, gray- ——————— -- ——— ——————————

ness
(ft)

32
32

7
19
15

9
18

3
3
3

at

Depth
(ft)

187
219
226
245
260
269
287
290
293
296
296

Cased 8-inch diameter to 288 ft. Screen 288 to 296 ft.
Slot size

22/1-23M1.
Richards

Qvr/Qc

Qk

Qss

Qpu

0.035 inch (288 to 293 ft) and 0.050 (293 to 296 ft).

Harbor Water Co. (Emerald Shores). Drilled by
on Well Drilling Co., May 1972. Altitude 250 ft.

Tops oil- ——————————————————————— - ———
Gravel- ———————— ————— — ——— ———————
Sand and some gravel —————————————————— -
Gravel , sandy —— ——————————— ———————— -
Sand ————— - ——————— - —— - ———————————
Clay, bl ue ———— -- ——————————————— — —
Clay and shale, blue- ——————————————— ——
Gravel , sandy-- ——————————————————————
Hardpan- —————— -- —————— ——————————— --
Hardpan, sandy ————————— ————— —————— -
Gravel and sand- ————————————————— ————
Gravel and hardpan —————— ——————— ——— ——
Clay, silty, blue ——————— —————————————
Gravel and sand —————— ——————————————

1
37
50
11
38
36
15

5
18
27
35
31

5
3

1
38
88
99

137
173
188
193
211
238
273
304
309
312

Cased 8-inch di ameter to 312 ft. Perforated 248 to 303ft,
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TABLE 13 .--Drillers' logs of selected wells--Continued

Geologic
unit Material

22/1- 24A1. Dale Kooley. Drilled by Harbor Pump and
Drilling Co., Inc., November 1976. Altitude 300 ft.

Soil, sandy, brown -------------------------------
Qvt Hardpan, gray, and rocks -------------------------

Hardpan, brown ———— ————————————————— -
Sand, brown- ——————————————————

Qc Sand with some gravel, seepage ——————————— -
Sand, clean, brown, some water- — ---------------
Clay, gray ———————————————————
Silt ————————————————————
Clay, solid, gray, with silt layers ———————

Qk Gravel and hardpan, hard ————————————
Clay and peat, brown ————————————————— -
Clay, blue ——————————————————
Clay and sand —————————————————————— -
Sand, coarse, and gravel, hard-packed, water­

bearing ————————————————————————— -
Qss Hardpan, gray ——————————————————

Sand and gravel, coarse, loose, water-bearing — -

Cased 10-inch diameter to 301 ft. Screen 301 to 316 ft.
Slot size 0.100 inch (301 to 310 ft) and 0.080 (310 to 316 ft).

22/1-25C3. Woods ho re Apartments. Drilled by Harbor Pump
and Drilling Co., Inc., June 1969. Altitude 80 ft.

Qvr Sand and gravel, seepage ——————————————— -
Hardpan with water-bearing gravel layers — — — -

Qvt Hardpan, brown —— ——————————————————— -
Hardpan, gray- -----------------------------------
Sand and gravel, dirty, gray, some water ———— -

QSS Sand and gravel, hard-packed, brown some water —
?, very hard —————————————————————— —
Sand and gravel, loose, heaving, with some

brown water ————————————————————— —
?, hard- packed —————————————————
Clay————————————————————
Sand, coarse, loose, brown, with clay layers,

water-bearing ————————————————————— -
Clay, brown- -------------------------------------

(continued)

Thick­
ness
(ft)

5
49
26
a
16
10

7
7

60
X
13
13
12

21
3

18

23
45
15

2
27
10

1

1
4
5

6
6

Depth
(ft)

5
54
80

114
130
140
147
154
214
237
250
263
275

296
299
317

23
68
83
85

112
122
123

124
128
133

139
145

113



TABLE 13. —Drillers' logs of selected wells--Continued

Thick- 
Geologic ness Depth 

unit__________Material______________________(ft) (ft)

22/l-25C3--Continued

Qpu Clay, blue————————————————————————— 8 153
Sand, silty, and clay————————————————— 311 464
Sand, dirty, gray———————————————————— 7 471
Sand, clean, gray———————————————————— 1 472
Sand and some gravel, hard—————————————— .5 472.5
Sand, coarse, clean, water-bearing————————— .5 473

Cased 6-inch diameter to 475 ft. Open end.

22/1-26R4. Francis Jermy. Driller unknown, drilled in 
March 1969. Altitude 20 ft.

Soil, rocky———————————————————————— 2 2
Hardpan, gray———————————————————————— 6 8

Qvt Sand, hard-packed, brown———————————————— 2 10
Hardpan, gray———————————————————————- 18 28
Hardpan, sandy, brown, and sand——————————— 10 38

Q 55 Gravel, coarse—————————————————————— 5 43
Clay, sandy, soft, with water-bearing sand

streaks————————————————————————— 32 75
Gravel, hardpan—————————————————————- 14 89

Qpu Clay, blue, and sand—————————————————— 8 97
Clay, brown, with wood chips and hardpan,

seepage————————————————————————— 15 112
Gravel, water-bearing—————————————————- 16 128

Cased 6-inch diameter to 128 ft. Open end.

22/1-28D3. Charles Sehmel. Drilled by Harbor Pump and 
Drilling Co., Inc., July 1977. Altitude 70 ft.

Soil—————————————————————————————— 4 4
Qvr/Qvt Gravel, rocky——————————————————————— 11 15

Gravel and boulders——————————————————— 10 25
Clay, sandy———————————————————————— 10 35

Qk Clay, tan-yellow, and sand—————————————— 5 40
Sand and gravel, conglomerated, water-bearing—— 1 41
Hardpan, brown——————————————————————— 6 47

(continued)
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TABLE 13 .--Drillers' logs of selected wells--Continued

Geologic 
unit Material

22/1-28 D3--Continued

CarvH a nrl ni~a\/pl lA/al" PY"_ K Aa v i nn_ _ — — __-.-. — — — -.______•

Qss Sand, tan-brown, and gravel, water-bearing ——— -
?, con glomerated ———————————————————— •
Sand, rusty brown ——————————————————— • 
Cl ay, tan- brown- — - ——— — — —— — -- — —— —— -•
Silt ———————————————————————————— -
^ a nrl Hvn uin 11134* ov _ Koa vi nn_ ______ __ ___ __ __

Qpu Sand and gravel, water-bearing ———— —————— •
Sand, clean, loose, water-bearing- ———————— • 
Sand, muddy, brown-- ——— — - — - — — ---- — - — —— -
Sand, clean, water-bearing----- — — - — —— — -•
Hardpan, gravelly, brown ——————————————— •
fii"a wo 1 f 1 on n iif at" o v*_ Koa vi nn ____________________

Cased 6-inch diameter to 223 ft. Open end.

22/1-29M1. Earl Ruby. Drill ed by Ramlo Well Drilling, 
March 1976. Altitude 210 ft.

Q vt Hardpan, brown ————————————————————— •
Qc Sand, medium, brown, dry ——————————————— -

IA J % !•/ 1 \*W

Qk Sand, medium, brown, dry ——————————————— •
Hardpan, brown ————————————————————— •

Qss Sand and gravel, brown, water-bearing —————— •

Cased 6-inch diameter to 173 ft. Screen 173 to 178 ft. 
Slot size 0.018 inch.

Thick­ 
ness 
(ft)

10
1

12
5

15JU \J

44
ocCD

9
1

47"/

1
5*j

at

A

42
44

72
1
7

Depth 
(ft)

57 
58 
70 
75 
90 

134 
160 
169 
170 
217 
218 
223 
223

4 
46 
90 
98 

170 
171 
178

22/1-32F2. Minter Beach Estates. Drilled by Harbor 
Pump and Drilling Co., Inc., September 1977. 
Altitude 150 ft.

Topsoil, sandy—————————————————————— 3 3 
Sand and gravel, gray-————————————————— 12 15 

Qvt Hardpan, brown——————————————————————- 11 26 
Qc Sand, brown, with binder———————————————— 36 62 
Qk Hardpan, brown—————————————————————— 35 97

(continued)
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TABLE 13 .--Drillers' logs of selected wells--Continued

Ge ol o gi c 
unit Material

Thick- 
ness 
(ft)

Depth 
(ft)

22/l-32F2--Continued

Qss Sand and gravel, brown- ——————————— ———— 2^ 121
Clay, brown———————————————————————— 7 128
Sand, brown, with silt and clay- —————— ———— 5 133
Sand, fine-medium, brown, water-bearing-————— 32 165
Clay, brown————————————————————————— 10 175

ODU Clay, gray- —————— ———————— ———— ——— 5 180
Clay, brown——----- -—————————————— 34 214
Hardpan, brown- ————— ———————————————— 26 240
Sand, silty, gray, and gravel- ——————————— - 11 251
Sand and gravel, clean, water-bearing-—————— 3 254

Cased 6-inch diameter to 251 ft. Screen 251 to 254 ft. 
Slot size 0.080 inch.

22/1-34R3. L. R. McGirk. Drilled by Harbor Pump and 
30Drilling Co. , Inc., June 1971. Altitude 100 ft.

Clay, sandy, red—————-- ——— —— — ————— - 8 8
Qk/Qpu Clay, blue—————————————————————————— 104 112

Sand and gravel, brown, water-bearing— ————— - 23 135

Cased 6-inch diameter to 132 ft. Screen 132 to 135 ft. 
Slot size 0.020 inch.

22/1-35L1. Mike Matters. Drilled by P and P Well Drilling, 
March 1974. Altitude 150 ft.

Clay, brown————————————————————————— 18 18
Qvt Hardpan——————————-———-———————-- 14 32

Sand and gravel, water-bearing (3 gal/min)———— 8 40
Qc Clay, brown————————————————————————— 12 52

Clay, sandy— ————— ————— —————— ————— 4 56
Clay, blue————————————————————————— 45 101

-?- Sand, dry—————————————————————————— 3 104
Clay, brown- ——————————————— ———————— 7 111
Sand and gravel, water-bearing (7 gal/min) ——— — 2 113

Qk Clay, brown————————————————————————— 10 123
Silt—————————————————————————————— 12 135
Clay, brown————————————————————————— 2 137

Qss Sand and gravel —————————————————————— - 13 150
Clay, brown- ——— — ———————— ————————— 1 151

Cased 6-inch diameter to 145 ft. Screen 145 to 150 ft. 
Slot size 0.025 inch.
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TABLE 13 .--Drillers' logs of selected wel Is--Continued

Geologic
unit Material

22/2-16C2. Joel A. Waller. Drill ed by Lewis Well Drilling,
April 1977. Altitude 268 ft.

Tops oil ———————— ——————————————————
Qvt Hardpan, brown ——— ————————————————— -

Hardpan, gray ——————————————————————
Qc Gravel, loose ——————————————— —————— -

Clay and gravel, gray- ——— —————————————
Qk Hardpan, brown ————————————— ————————

Gravel , loose —————————————————— —— -
Q 55 Sand and gravel, brown ——————————— —————

Hardpan, brown ————————————————————— -
Sand, brown- ———————————————————————
Sand and clay, gray ——————————————————
Sand , bl ue ——————————————————————— —

Qpu Clay and sand, gray ————————————— —————
Clay, brown ————————————————————————
Clay, gray —————————————————————————
Clay, brown ———————————————— ————————
Clay, blue ——————————————— ———————— -
Clay, silt, and fine sand, blue ———————————
Sand, water-bearing ———————————————————

Cased 5-inch diameter to 396 ft. Screen 396 to 401 ft.
Slot size 0.010 inch.

22/2-17P3. Ralph Hall. Drilled by Harbor Pump and Drilling
Co., Inc., December 1975. Altitude 340 ft.

Sand, binder, and rocks —— ————————————— -
Hardpan, brown ——————————————————————

Qvt/Qk Clay and rocks, brown —————————————————
Hardpan, brown ——————————————————————
Sand, brown, and hardpan ———————————————
Sand, brown, and fine gravel, dry ——————————
Sand and gravel, medium coarse, hard-packed,

seepage ——————————— —————————————
Qss Sand, coarse, and fine gravel, loose ————————

?, hard, no water ————————————————————

Thick­
ness
(ft)

3
22
15
25
15

5
15
3^
15

3
13
15
45
15
42
37
20
66

6

24
11

3
9

38
19

6
5
1

Depth
(ft)

3
25
40
65
80
85

100
124
139
142
155
170
215
230
272
309
329
395
401

24
35
38
47
85

104

110
115
116

Cased 6-inch diameter to 116 ft. Open end.
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TABLE 13 .--Drillers' logs of selected wells—Continued

Geologic
unit Material

22/2-18H1. Walsh. Drilled by Harbor Pump and Drilling Co.,
Inc., May 1977. Altitude 380 ft.

Soil, rocky, brown ————— ———— — - ————— ---
Qvt Hardpan, grayish brown ————— ————————————

Hardpan, gray- —— — — — -- ——————— -- —— --
Sand and gravel, coarse, loose, brown, some

water —— ————— -- ———— ———— —— —— ---
Clay, brown and gray, with sand and gravel seams-
Sand and gravel, coarse, wet- —— — - —————— -
Sand and gravel, hard-packed, gray, dry ———— --
Hardpan, gray —————————— — —— —————— --

Qc Sand, medium fine, gray, with some fine gravel,
wet --------------------------------------------

Sand and gravel, hard- packed, gray, with clay
binder, dry ———— ——— — - ——— -- — — — —

Sand, fine, silty, and coarse gravel, with large
balls of cemented sand and gravel, wet- — -- —

Sand and gravel, hard-packed, dry, with streaks
of seepage- ———— ———— ———— ——— —— --

Clay, dark brown — ———— -- ———— ———— ———
Sand, medium-fine, gray, wet- ———— —— ——— ——

Qk Clay, gray —————————————————————————
Clay, gray, with gravel and some brown and green

clay, slight seepage-- —— ———— ————————
Sand, gray, and some binder-- ———— ——— ————
Sand, medium- coarse, gray, and some gravel,

water-bearing- ———— —— — ———— —— ————
Qss Sand, coarse — —— - ———— — ————— —————

?, hard- packed- ——— —— ———— -- —————— ——
Sand, medium- coarse, gray, and some gravel ——— -

Cased 8-inch diameter to 239 ft. Screen Z39 to 249 ft.
Slot size 0.020 inch.

22/2-19C2. Bill Burney. Drill ed by Harbor Pump and
Drilling Co., Inc., June 1918. Altitude 330 ft.

Qvr Sand, gray, with clay binder-- ——————————— -
Qvt Hardpan, gray- ———— - — — ——— ---- —————— -

Sand and gravel, brown, some seepage----- ————
Qc Hardpan, brown- —— —— ---- ——— ——— ——————

Sand and gravel, brown ———— ——— —— —— —— -
Clay, sandy, brown-------- — -- ——— ———— ———

(continued)

Thick­
ness
(ft)

3
59
12

6
6
3
2

39

6

4

2

19
5
4

42

6
2

12
4
1

12

12
64
8
6

13
43

Depth
(ft)

3
62
74

80
86
89
91

130

136

140

142

161
166
170
212

218
220

232
236
237
249

12
76
84
90

103
146
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TABLE 13. —Drillers' logs of selected wel Is--Continued

Thick- 
Geologic ness 

unit Material (ft)

22/2-19C2. --Continued 

Qk Sand, brown, dry ——————————————————————
Clay, brown ———————————————————————— 

Qss Sand and gravel, coarse, brown, water-bearing —— 
Clay, bl ue —————————————— —————————

Qpu Sand and gravel, coarse, gray, water-bearing- ——
Sand and gravel, coarse, brown, water-bearing — -

Cased 8-inch diameter to 304 ft. Screen 304 to 314 ft. 
Slot size 0.080 inch.

22/2-20Q1. Spadoni Bros. Drill ed by Harbor Pump and 
Drilling Co., Inc., June 1970. Altitude 165 ft.

Qvt Rocks and brown hardpan ————————————————
Q a rr\ a rvi nv* a wo i f^ a v*c o c^ona n^ _ _ _ _

^ *J Q f ILJ ^ U 1 1 U V y L/l \J VYI 1 y W C I*

Hardpan, gray ————— —————————————————— - 
Clay, hardpan- ——————————————————————

Qk Clay and silt ———————————————————————

Clay, sandy, blue — ———— ———————— ———— -

Cased 6-inch diameter to 123 ft. Screen 123 to 128 ft. 
Slot size 0.04) inch.

22/2-21Q1. Talmo Inc. Drilled by Harbor Pump and Drilling Co., 
Inc., August 1976 (to 286ft); deepened to 323 ft in 
April 1977, and to 430 ft in August 1977. Altitude 305 ft.

Sand , brown- — — ----------------- — --- — --- — - — -
Cyawol ______ _____________________________________

Qc Hardpan and gravel- ————————————————————
Sand, dirty, brown ————————————————————

Clay, hardpan, sandy, brown ————————————— -

7 
61 

3 
79 
8 

11

33 
3 
4 
5 

15 
31 

2 
18 

8 
9

99 
3 
4 

65 
16 
15 
i

Depth 
(ft)

153 
214 
217 
296 
304 
315

33 
36 
40 
45 
60 
91 
93 

111 
119 
128

99
102 
106 
171 
187 
202 
?m

(continued)
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TABLE 13 .--Drillers' logs of selected wel Is--Continued

Geologic 
unit Material

Thick­ 
ness 
(ft)

Depth 
(ft)

22/2-21Ql--Continued

Qk Hardpan- —— —————————————————————— 
Clay, brown—————————————————————— 
Clay, silty, gray——————————————————— 
Gravel, hard-packed, brown———————————— 
Sand and gravel, loose, some water- —————— 
Gravel, dirty, brown, very little seepage—— 
Sand and gravel, loose, some water- —————— 
Gravel, hard-packed———————————————— 
Gravel, loose- ——————————————————— 
Gravel, hard——————————————— ————— 
Sand, coarse, brown- ———————————————— 
Sand and gravel ————————————————————

Qss Sand, fine, and rocks- ——————————————— 
Sand and gravel, clean——————————————— 
Sand with brown binder——————————————— 
Sand and gravel, heaving, some water————— 
Sand and large rocks, heaving- ————————— 
Sand and gravel, heaving————————————— 
Sand and gravel, gray- ——————————————— 
Sand and gravel, gray, with binder—————— 
Sand and gravel, heaving, gray- —————— —— 
Sand and gravel, with clay binder——————— 
Sand and gravel, coarse, heaving, gray- ——— 
Hardpan, gray————————————————————— 
Sand and gravel, almost black, water-bearing-­ 
Clay, gray——————————————————————— 
Silt, gray——————————————————————— 
Clay, sandy, gray——————————————————

Qpu Sand, fine, gray-——————————————————• 
?, water-bearing——————————————————— 
Sand and gravel, coarse, gray- ————————— 
Sand, fine-medium, gray—————————————— 
Clay, sandy, gray——————————————————•

Cased 8-inch diameter to 416 ft. 
Slot size 0.030 inch (416 to 423 
430 ft).

Screen 416 to 430 ft. 
ft), 0.035 inch (43 to

2
3
4
6
1
6
1
1
2

12 
11 

4 
1 
4 
1 
3 
2 
8

11 
5 
3

11
18

5
17 

7 
5

12
46

7
4
4

at

205
208
212
218
219
225
226
227
229
241
252
256
257
261
262
265
267
275
286
291
294
305
323
328
345
352
357
369
415
422
426
430
430
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TABLE 13 .--Drillers' logs of selected wells--Continued

Geologic 
unit

22 /2-28 Al. 
Drilling

Qc 

Qk 

-?-

Qpu 

Cased 6-inc

Material

John Meads. Drilled by Harbor Pump and 
Co., Inc., July 1974. Altitude 300 ft.

Sand, clean, small amount of binder ----------
Hardpan, gravel ly- ---------------------------
Sand, brown, with binders --------------------
Clay, soft, blue- —————————————————
Sand, brown, with binders --------------------
Hardpan, brown ———————————————————
Sand, clean, brown ———————————
*J U 1 i-l , y 1 WWlll^ll, WWv

Sand, gray, wet ------------------------------

:h diameter to 285 ft. Open end.

Thick­ 
ness 
(ft)

07
1 Q

. _ _ 15X \J

—— 1
—— 69
—— 14

• —— 55
\J v

—— 10
— — 17

Depth 
(ft)

87 
105 
120 
121 
190 
204 
259 
269 
286

22/2-29E1. Harbor Water Co. (Firwood). Drilled by 
Harbor Pump and Drilling Co., Inc., July 1975. 
Altitude 265 ft.

Topsoil, sandy, brown, with some rocks-—————— 11 11
Qvt Sand, greenish brown, with binder and some rocks- 36 47

Sand, brown, and loose hardpan-——————————— 5 52
Sand, brown, with binder———————————————- 17 69
Sand, brown, with binder, some seepage-—————— 7 76
Sand, brown, wet————————————————————- 10 86

Qc Sand and gravel, water-bearing-——————————— 6 92
Gravel and sand—————————————————————- 11 103
Sand, gray, and clay, with some fine gravel-——— 1 104
Sand and gravel, hard-packed, with some clay—— 2 106
Sand and gravel, loose, with some clay—————— 4 110
?—————————————————————————————— 4 114
Clay with gravel and silty sand-—————————— 2 116

Qk Clay, gray—————————————————————-— 25 141
Clay, gray, with seams of brown clay———————— 53 194
Clay, with very little sand and gravel-—————— 3 197
Clay————————————————— 16 213
Sand, gray, wet-————————————————————— 1 214
Clay, sandy, gray, with some rocks————————- 13 227

(continued)
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TABLE 13 .--Drillers 1 logs of selected wells--Continued

Thick- 
Geologic ness Depth 

unit__________Material_____________________(ft) (ft)

22/2-29 El.—Continued

-?- Sand and gray clay, some seepage—————————— 26 253 
Sand, silty, gray, with clay chunks and wood

pieces, some water—————————————————— 17 270
Sand, silty, gray———————————————————— 6 276
Clay, sandy, brown——— ——— -- ————— ———— 7 283
Sand, gray, and seme gravel, water-bearing———— 1 284

Qpu Clay and gravel, some seepage———————————— 9 293
Sand and gravel, gray, water-bearing- ——— ——— - 10 303

Cased 6-inch diameter to 297 ft. Screen 297 to 303 ft. 
Slot size 0.050 inch.

22/2-31J1. Harbor Water Co. (Peacock Hill). Drilled by 
Harbor Pump and Drilling Co., Inc., July 1974. 
Altitude 270 ft.

Soil, brown- ————— ——— —— — —— -- — ————— 2 2
Gravel hardpan, gray————- —— —— -- —————— - 16 18
Sand, brown———————————————————————— 34 52

Qc Clay, brown, and sand- ———— — —— --—————— 14 66
Sand, fine, brown———————————————————- 19 85

-?- Sand and gravel, hard, brown————————————— 25 110
Hardpan——————————————— 10 120
Sand and gravel, brown, dry- — — ——— ——— —— 12 132

Qss Sand and gravel, clean, brown, some seepage———- 12 144
Sand, fine, loose, brown, some water———————— 41 185
Sand and clay, silty, gray——— ———— ————— - 21 206
Sand, clean, brown, some water———— ——— ———— 4 210
Clay, solid, blue———————————————— 52 262
Clay, dark gray————————————————————— 46 308
Sand, brown, some gravel, water-bearing—————— 3 311

Qpu ?, hard-packed, some water—————————————— 2 313
Sand, coarse, and gravel, heaving————————— 3 316
Sand, fine, brown—————— —————— —————— 5 321
Sand, coarse——————————————————————— 3 324

Cased 6-inch diameter to 320 ft. Screen 320 to 324 ft. 
Slot size 0.080 inch.
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TABLE 13 .--Drillers' logs of selected wel Is--Continued

Thick- 
Geologic ness Depth 

unit__________Material_____________________(ft) (ft)

22/2-32P2. Town of Gig Harbor (#2). Drilled by Harbor
Pump and Drilling Co., Inc., September 1962.
Altitude 24 ft.

Qvt Sand and gravel hardpan———————————————— 18 18
Clay, blue————————————————————————— 12 30
Sand and gravel, water-bearing-——————————— 18 48
Clay, blue, with sand layers————————————- 25 73
Sand, medium-coarse, water-bearing————————— 11 84

Qpu Sand and gravel————————————————————— 6 90
Sand and gravel, hard-packed, water-bearing——— 9 99
Gravel, large, loose, water-bearing————————- 10 109
Peat, clay, and vegetation, brown————————— 2 111
Sand, coarse, and pea gravel, water-bearing——— 4 115
Sand and gravel, coarse, water-bearing——————— 6 121

Cased 10-inch diameter to 116 ft. Screen 116 to 121 ft. 
Slot size 0.090 inch.

22/2-33F2. Harbor Water Co. (Sea Cliff, upper well). 
Drilled by Harbor Pump and Drilling Co., Inc., 
December 1960. Altitude 310 ft.

Topsoil, sandy—————————————————————— 2 2
sand and gravel hardpan————————————————- 11 13

gc Sand and gravel————————————————————— 11 24
Hardpan, sandy—————————————————————— 34 58
Clay, blue————————————————————————— 22 80
Sand, fine, seepage——————————————————— 6 86

Qk Clay, blue————————————————————————— 1 87
Sand, brown, seepage—————————————————— 1 88
Clay, blue————————————————————————— 29 117
Sand and gravel hardpan, brown———————————— 33 150

Q 55 Sand, gray, and fine gravel, seepage———————— 10 160
Clay, blue————————————————————————— 15 175
Sand, fine, blue————————————————————— 29 204
Hardpan and sand, brown———————————————— 2 206
Clay, sandy, blue———————————————————— 16 222
Sand, fine, blue————————————————————— 82 304
Clay, blue————————————————————————— 2 306
Sand and gravel hardpan———————————————— 7 313

Qpu Sand, fine, and gravel, water-bearing——————— 15 328
Sand, coarse, water-bearing—————————————— 9 337
Sand and gravel, compacted—————————————— 14 351

Cased 6-inch diameter to 351 ft. Perforated 328 to 337 ft.
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TUX* 14. flieali il quality of guxaid Miter tfem (elected walla

(Meter-bearing unit tappedt C. Colvo* Sand llartur of Vaahan Drifti •, Balaton Springa(7) Drifti r, pre-Salaon Spring*(7) deposit*. 
I I. indicate* value which exceeds limit established by Federal Safe Drinking Mater Act. *. nitrate «• nitrite, t, total 
concentration.)

Hell
nuber

•S«
M e

a a Date 
aajBpla 

collected

Milligram* par liter

Silici (S 
diliolvad

^
Iron (r*) 

diiiolvad

i

• 0

Cmlcium ( diiiolv*d

JC

Mign*iiun diiiolv*d

.
0

Sodium (N 
diaiolvad

X

POtlBliUB diliolvad

«J
Bicirboni 

(HC03 )

Mkllinit 
CiC03, to

e 
e >
e 0
~4 e
3 -4

Chlorld* 
dinolv*d

Fluorida 
dinolvad

2

e •

4J *J 
-4 O
2 u

* m 
m e

4J 4J
-i 0 
2 w

Pholphoru tOtll II

_

Pholphoru diliolvcd orthophol 

•i P

u
• 0

^

m 
•a

*

Hardne**

fio -
e

Noneirbon 

• te

u o

§2

jSS
a e u 
u »i e

c 

a

20/1-1X1
-2X1 

20/2-5D2
-504
-7P1
-7R2

-18E2 
21/1-U.2

-2B3
-2H1
-3A3
-9R2

-10J3
-11H4
-11P2
-11R1

-12D1
-12D2
-1203
-12G2
-15E1
-15P1
-15J1
-16P1

-21X3
-21L1
-21*2
-22E1
-221.2
-23E2
-23K1
-23L1
-24P2
-25D1
-25K1.
-27A3
-28B3
-28C4
-2803
-28D5

-28P1 S
-28F2 s

9- -77 
5-13-77
- -78 

3-2O-79 
3-21-79 
S-1B-78

10- 6-67
- -78
- -78 

3-15-79
- -78 

3-15-79 
3-15-79 
9-25-78 
3-15-79 
6-12-74

2-14-79
3-15-79 
3-15-79
- -78 

6- 2-72 
3-15-79 
9-27-78 
3-15-79 
3-22-79 
S- 4-78 
3-21-79 
9- -65 
3-21-79

11-16-78 
1O-17-78 
1-24-79 
9-12-78 
3-2O-79 
3-21-79 
7-25-78 
9-13-78
- -78 

9-14-78

B-2S-78 
3-15-79 
8-22-79 
3-21-79 
2- 8-73

-

30 

27

21

—

—

_

—

_

-

.24 .02 — — — — 41

__________

_ _ _ _ -- „ _

.09 .02 12 12 3.0 — 62

_______

.02 .01 11 16 7.1 2.8 1OO

_ _____

L: — I

i _______

.05 .01 — — — — —

.o"2 .w - - - - -

..: ... z ~ ~ - ::

.26 .05 — — — — —

_ .02 — — — -- —

"

34 — 4.0

_ . _ o 9 _ . 
— — 3.8 —

— — 2.7 
SI l.O 2.9 .2

— — 3.1 —

82 3.2 4.5 .1

— 130 —

- - - .1

— -- 4.1 —
— — — .1

— — 504 —

— — 645 .1 
— — 4.2 — 
— —(HO —

" - "

• . 00 — 
•.13 —

• . 05 — 
.40 <0.01 0.15

•.79 — 
• .05 —

.10 .00 .18

• . 50 —

•.36 — —

.2 —

•.07 — —

— — —

.1 — 
•.22 — — 
3.5 .02 —

— 91

— 110 
12O

71 
96T

78 
92

116T

- R9T1

— 387

-

— 83 
— 79

— —

187

90

"

41

—

—

-

—

96

-

153

66

16

430 
220 
704

2O4 
152
154
199 
218

121
_ 130 
_ 142 

156
_ 170 

185 
125
101 
100

— 97 
117 
1O8

14 176 
— 141

— 1.22O

_ 562 

— 199

— 134
— 172

144 
— 123 
_ 110 

198

— 1,310 
_ 730 
— 2.700 
— 289

7.6 
7.7

7.9

8.0
7.8

7.3 
7.6

7.3

(EH
7.3 
7.8

7.6

7.3 

7.6

7.5 
7.1

6.6 

8.0
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** *»
• -«

aS

.8

Milligrajaa per liter

ss 
s ss
-25
J5a? 
>• > a

u >
e. o

§>
— o

o -a

§1
e o I'.

63
•o •
a m
33

S 4 — — <0.01 <0.1 <0.01 <O.01 <0.01 <0.001 <O.005 <0.01 Chloroform - 5.6 »g/L.
00 — — .012 — <.01 <.01 <.010 <.O01 <.OOS <.010

— — — — — — — — — — — — Staining reported.
— _ — 0.0 — — — — — — — —Do——

	_ .0 — — ~ — —
— — — — — — — — — — — — Staining raported.

— — — — — — — — — — — — Staining, odor, and netallic taate raported.
— — — — — — — — — — — Staining reported.

.— — •— — — — — — — •— — — Staining reported.
_ _ _ .0 — — — — — — — —
_ _ — .0 — — ~
— — — — — — — — — — — — Bad taate and colifom bacteria reported.

— — .0 — — — — —
4 QD -----------

	— — — — — — — — — — Sewage odor.
__ _ — .0 — — — — — —
_____ .0 — — — — — — —

— — — — — — — — — — — Staining reported.jqp 11 _________ _ _
— — — — — — — — — — — — Staining, bad taate, aulfur odor, and colifom bacteria reported.

	— — — — — — — — — Staining reported.
	.0 — — — — — — — — Colifom bacteria reported.

— — — — — — — — — — — — Staining reported.

10 0 — — .001 .01 .001 .001 .OO2 .OO1 .003 .001 —
— — — — — — — — — — — — Staining reported.
— — — .0 — — — — — — — — Sewage contamination reported.

20 — — .008 .01 .001 .001 .011 .OO1 .001 .001 —
— — — — — — — — — — — — Staining reported.

— — — — — — — — — — — — Staining and aalty taate reported.
— — — — — — — — — — — — Salty water reported.
— — — — — — — — — — — — Bad taate reported.

10 — — .008 .0 .01 .018 .003 .OO1 .031 .013 Kills vegetation.

— — — — — — — — — — — — Salty water reported.
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TABU 14.—fhealral quality of ground mfcer fr •elected welle—Con

Well
number

21/1-34A1 
-34A4 
-34B1 
-3SD1

-35E2 
-35P1

21/2-4E2 
-5C2 
-5P3 
-7B1 
-7L1

-8C1

-17D3

-17P1 
-17P2 
-17J3 
-18E1

-1BJ1

-19P1 
-21*1 
-28X2

-2BP1 
-29C1 
-29K1 
-29M2 
-30C3 
-30D1 
-301.2

-32E3 
-32E7 
-32M2

Hater-bearing 
unit tapped

S 
P
S
P

S
c
S
P 
P 
P
S

P

S

P

S
S
c

Date 
•ample 

collected

-21-79 
- 4-78 

9-18-68 
- 1-61
-19-70 
-22-70 

8-21-79 
12- 6-78 
3-21-79

8-20-79 
- -78 
- -78 

3-15-79 
11- 7-69 
12- 5-69 
7-25-78 
3- 2-61 
1- 5-77 
6-14-77 
3-20-79 
1- 5-77 
6-10-77 
3-19-79 

10-2O-77 
9-21-78 

10-2O-77 
2-23-77 
6- 3-77 
1- 5-77 
6-10-77 
- -78 
- -78 

2-27-78 
3-19-79 
4- -78 
3-20-79 
- -78 
- -78 
- -78 

8-16-77 
9- 1-69 
9- 3-69 
4-22-75 
3-20-79 
3-2O-79

Milligram*

Silica (S10,), 

dlllolvad

41 

44

15 
5.

34

-

Iron (pa) . 
dlaaolved

0.62 
2.4 

.24

.16 
0 .22 

.29 

.22 

.20

.OO

<.20 
.14 

<.20 
.19

.00

Manganaaa (Mn) , 

dlaaolved

Calcium (Ca) , 

diliolved

Maanaelum (Mg) ,
•" 

•u z «

•3 §-3
3 is
•o <n v

Potaallum (K) . 

dllaolvad

per liter

alcarbonata 

(HC03)

Alkalinity aa CaC03, total

21 15 10 
0.03 18 12 31 

.00 15 13 13

.02 8.8 7.8 S.C 

.02 8.0 8.3 10 

.03 — — — 
— 12 6.9 5.5 
.08 — — —

3.4 163 
7.6 159 
6.4 134

1.1 61 
1.4 66

1.8 83

134
130 
110

SO 
54

68

Sulfata (S04), 

dllaolvad

O.4
.0 
.0

3.5 
11

.4

.01 — — — — — ~ — 

.010 — — — — — —
^Q __ m __ __ m __ ___ _ ___ ___

<.010 — — —
J£ __ m __ m __ _ ___ __ m _ ___ _ __

Chloride (CD, 

diiaolvad

Fluorlda (F), B Ben•u y
> e • e 5 o •+ u a £
O « *H -4 »H O.r 
• U • 14 • • 1 
• 4J 4J 4J 41 O 4 

-4 -4 O -4 O ti <••o z 4J B a o. 4

u

5 - 0 
m

• *4 

. .- S

E V m • 
f o toff m

.C *H O. 9
< o. o o ni • • f, «• -i 
> o • V m > js -4 h • e
J (h « O • h

Hardneaa

fi
°« 
ml>• ~"

_

Hone a r- bonata

_

4.5 0.1 .2 — — 0.39 168 112 
43 .1 .76 0.09 0.82 — 206T 96 — 
11 .1 .15 .02 .51 — 170T 9O 
20 — ».01 — — — 190 —

3.1 
3.3 
5.0

2.2

2.5

2.8 

.9

.00 — — — — — _ _

— .28 .67 — — — — — 

— .30 .06 — — —

18 
25

.05 .04 —

.44 .02 12 

.26 .OO 8.8
9.7 3.6 5.2 98 80 
7.3 5.9 — 51 42

83 263
300

4.3

— 2.5 
3.2 9.5 

12 4.5 
5.6 
3.4

— ».oo — —
.1 .14 .00 
.1 1.4 .02

.1 .3 — — 

.2 .4 — —

— *.02 — — 
.1 3.7 —

— «.37 — 
<.!<.! — —

.1 .1 — — 

.1 .1 — —

.1 .5 — —

.1 4.5 — — 
— «.02 — — 
<.l .3 — — 

•.35 — —

<.l .8 — — 
— .20 — — 

.1 .16 .00 

.1 .2 .OO 
— *.07 — 
— «.O8 —

79 
20 — 76 
72 — 88

.87 99

91
74

80 

182

4O2 
718

87

54 

54
16 
58 
64

56 
64 
44
68

44

6O

4

— 94 —

44 T- HIT 72
10 — 90T 52 — 

111 — — 
- — 82 —

Specific conduc­ tance (Bicromhoa 

at 25"C)

144

258 
360 
260 
292 
169 
166

133 
155 
187 
105 
106 
98 

172 
141 
132

142
167

122 
129

122 
128

105

138 
125 

1.056 
1,240 

156 
147 
148 
146 
135 
144

128 
135 
190 
130

•
-4 

§

£

7.2

7.7 
6.5 
7.6 
7.8

7.2 

7.2

7.7 
7.4 
7.0

7.8 

7.6 

7.6

7.6 

7.2

8.0 
8.0 
8.0 
7.5 
7.4
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Salty water reported

IB 1OH

2 7.4

COj value le doubtful. Large ajaount ol aanrphoua Fr 
thraade of re-b*ctena ILeptothrix mp. ] .

Staining reported.

0 — —

o — —

o — —

B«d odor rvportad. 
Staining reported.

0.007 0.01 0.001 0.001 0.023 0.026 O.OOO 0.001 —

.020 .0 .00 .OOO .OOO <.OO1 <.030 .OOO —
<.OOb

<.010 
.040

.OOO .0

.00 .OOO .OOO <.OO1 <.O3O .OOO — 
< .OOb

<.OOb
-- 

<.OOS

t.OlO <.OO1 <.OOS <.01O —
— — — — Slight aulfur odor reported.

<.O1O <.OO1 <_OOb <.01O —
.020 — <.00b

,OO .OOO .OOO <.OO1 <.030 .OOO —

— -- — — — — Staining reported.
_ — — — _ —no——

C.O1 <.01 <.O10 <.OO1 <.O03 <.01O —

C.01 <.01 <.O1 <.OO1 <.OOS <.01

— — — — Staining reported.
— — — — Staining and eulfur odor reported.
— — — — Staining reported. 

<.O10 <.OOl <..OOS <.010 —
— — — — Sulfide « O.OS(9/1). O.Ol(9/3) a^/L. Bath aaaylea xere taken 

when well -aa US ft deep. Later deepened to 245 ft.

127



TABLJE 14.—ChaBic-1 quality ot ground watar tram Ml-ctad Mil*— Continued

nuaber
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22/1-13D2

-13B3
-14B1
-14B3

-14M1
-14Q2
-15L1
-1501

-16B1
-17C1
-20R1
-21M2

-221.1

-23C1

-23M1

-23M2
-24B1
-2SC3

-25P2

-2601
-26M
-29A1
-29A4
-32P2
-32H1
-34M3
-3SH2
-35L1
-36B1
-36E2
-36R1

22/2-16D1
-17J1
-17P1

P

P
V
f

s
f
P
P

s
s
P
s

P

s

P

P
s
P

P

P
P
P
P
P
P
P
s
s
c
s
P

c
s
s

_ _78 — — — — — —
2-13-79 — — — —
- ~ 78 ~ — — — — — — — —

9-21-73 17 .26 .01 14 5.8 5 1.5 76 62
-13-79 — — — _______
-14-79 — -- — — — — -- — —
- 5-75 20 .04 .04 14 5.3 15 — 77 63
-13-79 — — — — — —
-13-79 — — — — — — —
-13-79 — _ — — — —
_ _78 — — — — — — — —
- -78 — — — — — — —

10-24-74 22 .13 .04 9.6 IS 9.6 — 78 64
3-14-79 — — — — — — — —

9-21-73 8.6 .92 .02 12 6.3 6 .6 78 64
3-14-79 — — — — — — — —
6- 5-72 32 .30 .06 3.2 10 6.8 1.6 56 46

10-11-78 — .04. 02 — — — — —
- -78 — — — — — — — —

3-19-79 — — — — — — — — —
9- 1-77 — <.OS .04 — — — — — —
3-14-79 — — — — — — — —

5-12-68 22 .10 .01 16 5.8 1.2 2.0 73 60
3-14-79 — — — — — — — —

_ _78 — — — — — — —
3-14-79 — — — ________
3-13-79 — — — — — — — —

_ _78 — — — — — — — — —
6-22-78 — __„ — — — — — —
3-13-79 — _ — — — _____

_ _78 — — — — — — — — —
3-14-79 — — — — — — — —

11-15-78 — __ ________
_ _78 - _ - _ _ - • _ _ - — _ — _ _ - —
- -78 — — — — — — — — —

1-15-77 — .00 .05 — — — — —

10-10-78 — — — — — — — —
_ _78 — — — — — — — — —

3-19-79 — — — — — — — —

— 2.4
— —

7.2 4.O
— 2.1
— 1.8

.0 2.5
— 1.9
— 2.8
— 3.4

.0 6.7
— l.S

16 5.0
— 3.7
7.7 5.O
— —

— 2.S
— —
— l.S

7.8 4.O
— 2.S
— —
— 2.3

2.6

— 2.6
— —

3.6
— —
— —

— —

— 2.5

».OO — —
— — — — —

.4 2.8 0.01 0.15
— «.00 —
— ».OO
.1 .5 .03 .88

*.02 — — —
— ».OB —
— *.7B — —
— — — —

,1 .52 .03 .48 —
— *.01 — — —

" .3 6.8 .01 .28 —
— *2.0 — — —
.1 .33 .00 .00 —
.3 .1 — — _
— — — — —
— ».03 — __ —
.2 .7 — — • —
— ».03 — — — 

1 — —

4.4 1.7 .00 .15 —
— ».03 — — —
— — — — —
— ».oo — —
— ».12 — — —
— — — — —

— ».16 — — —
— — — — —

*.70 — — —
— — — — —
— — — — —

.2 .7 — _ _

— «.01 — — —

84
_

96T 60 —
78 — —
82
96T 56 _
91 — —
75 — —
85
— —
—

10ZT _ —
88 — —

101 56 —
98 — —
9ST SO 4
— so —

—
59 —

32
111 — —

107T 44 —
76 — —
— — —
96 — _
66 — —

74 — —
— — —
gg __ _ _
—— ——
—— ——

52 _

— 63

112

113
128
126

108
117
120
132
142
116
114

96
118

isa
130

116
140
120
ISO
141
101
136
ISO

__
110
141
123
102
113

90
107
141
147
130
113
131
117

137
110
112

—

_
8.2
—

7.5
8.7
8.2
7.2
8.6
7.4
7.4
—
—

7.3
8.0

7.4
7.3
7.4
—
—
7.5
_
8.2

7.5
7.5
—

7.7
8.1
—
—
7.7
—
7.4
—
—
—
—

—
7.8

128
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TABU 14.—Chemical quality of ground water fraa selected walla—Continued

nuaber

.••2/2-19B1
-19C1
- 1QVA
-10QI
-HOI

-iBAl
-i9B2
-29Q1

-11J1

-I2K3
-UPl
-UP2

-)3Pl

0>

Sn
u a 
4 a a a 
.a e

a u

P

Date 
sample 

collected

7- 1-73

10-31-74

Milligrams par liter

-^ s • ? ^ s_. <T * « * - ~ a "e
" u » u x3 01 n — T> an ~n an an an e uo
" > 2 > S > H > -1 > > -1 > O C
a -i — -< c-< 3-< •-" a-< • •< A— -<-
UO O 4O -^O aO 3 O no fc4n-4n 
•* m ce g>e ue ce **e e« eo eo 
^4e oa ce >-«e tyi e T)e ua uu -XO
-1-1 K -1 4-1 4-1 4-1 0-1 O -» -II -14
oin MT> xn un XT> w n o.n a— <u

9.3 0.28 0.01 31 6.0 5.4 0.85 66 S4

— — — -

12 .04 <.01 7.2 19 38 — 126 10J

~ ~ ^ u

=n ~n ~n * " S» 5 n J.; n?«; . : .- : S : s ; 2
u-4 ^^4*4^4 u u x: x:»4(x 
eo uo uo e-4 -«4-4 cw*4 cwoo «e oa oa be be e e eejc>> -<ji -<jt 2^t uu uu ou oeu
uin uv fcn xu SBU ILU iLnoe

4.S 9.S 0.1 0.21 0.08 O.OO —

J.S 49 <.l .32 .04 .00

-- 1 5 __ ^j.

2.8 — «.01 — — —

Olnolvad racidua st mm fmcn.

94 I

190T

97

Bardneaa

(Ci.Mq)

Honcarbon- 

•ta

m

- -

i a

n 5 
S2

Ipacifio o< t»nc« (mlo 
•t JS'C)

no

104

3»
96

138

*•

i

8.1

7.S

8.1

130
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TABLE 15.—Chloride concentrations and specific conductances of 
ground water from selected wells

Date
Well sample
number collected

20/1- 1C1 5-18-68
5-19-78

- 1K1 9- -77
- 2A1 5-18-68

5-19-78
- 2K1 5-13-77

12- 6-78

20/2- 5D1 6-27-68
5- 2-78

- 5D2 - -78

- 5D3 - -78
- 5D4 - -78

3-20-79
- 6N1 5-18-68

5-19-78

- 7B2 5-18-78
- 7F1 5-18-68

5-18-78
3-21-79

- 7R2 5-18-78

-18A1 5-18-78
-18A2 12-14-78
-18E1 5-18-78
-18E2 10- 6-67

21/1- 1L1 11-15-78
- 1L2 - -78
- 1P1 - -78
- 2B3 - -78
- 2L3 - -78

- 2N1 11-15-78
3-15-79

- 3A2 - -78
- 3A3 - -78
- 3D1 6-26-67

5-10-68

*

Chloride
(d),

dissolved
(mg/L)

2.4
5.5
—
4.6
4.7
--
—

19
48

—

__
—
7.0
3.7
3.5

6.5
2.6
3.2
3.6

15

4.2
—

32
4.0

__
—
—
—
—

—
2.4
—
—

360
401

Specific
conductance

(micromhos
at 25°C)

200
145
150
176
148
204
194

197
275
152

181
213
154
219
150

223
217
195
199
218

128
163
233

—

99
121

95
130
146

140
142
136
156

1,420
1,470

Well
number

21/1- 3J3
- 3J4
- 3K1
- 3K2
- 3R2
- 3R3

- 5D1
- 5D2

- 9J1

- 9R2
-10A2
-10 A3

-10A5

-10C1

-10D1
-10F1

-10F2
-10G1

-10H2

-10H3
-10H4

-10H5
-1003

-10K2
-10M1

Date
sample

collected

5-10-68
11-15-78
5-10-68
6-26-67
6-27-67
5-10-68
5- 5-78

4- 6-68
4- 6-68
5- 9-68

5-11-68
5- 4-78
3-15-79
6-26-67
5-10-68

6-26-67
5- 5-78
6-27-67
5-11-68
5- 4-78

- -78
5-11-68
5- 4-78

- -78
5-11-68

5- 5-78

6-27-67
5-11-68
5- 4-78
5-11-68
6-27-67

5-11-68
9-25-78
3-15-79
5-11-68
5-11-68

Chloride
(CD,

dissolved
(mg/L)

2.4
—
1.8
--

10
2.6
3.3

3.0
3.2
3.2

2.2
3.0
2.9
9.0
2.6

3.5
2.2
6.5
2.4
2.5

__
2.6
3.0
--
2.2

3.0

3.0
2.2
2.2
1.8
6.5

2.6
—
3.8
4.2
2.8

Specific
conductance

(micromhos
at 25°C)

135
131
164
192
216
146
150

107
124
118

199
195
170
191
153

153
145
159
158
155

181
180
175
192
213

205

153
151
145
147
170

160
200
185
181
220

133



TABLE 15.--Chloride concentrations and specific conductances of 
ground water from selected wells — continued

Date
Well sample
number collected

21/1- 3F1 6-26-67
5- 5-78

- 3H1 5-10-68
5- 5-78

- 3J2 6-27-67
-11R1 6-12-74
-12D2 3-14-79

3-15-79
-12D3 3-14-79

3-15-79

-12G1 9-11-78
-12G2 - -78
-12R1 8- 1-78
-13B1 9-11-78
-13N1 9-11-78

-13Q2 3-14-79
-13R1 5- 2-78
-14C4 - -78
-14K1 9-27-78
-14L1 10-17-78

-14N1 3-14-79
-15E1 6- 2-72

11-16-78
-15F1 11-16-78

3-15-79

-16B1 5- 5-78
-16B2 9-18-78
-16F1 6-27-67

5- 4-78
3-15-79
3-22-79

-16Q1 5-16-68
-21B1 5- 4-78

10-17-78
-21K2 5-16-68
-21K3 5- 4-78

9-13-78

Chloride
(CD,

dissol ved
(mg/L)

10
6.6

11
9.7

—
2.9
—
4.4
--
3.1

—
—
—
--
—

—
3.7
—
—
—

—
4.5
—
--
4.8

3.3
—

190
370
310
340

3.0
4.7

—
4.6

11
—

Specific
conductance

(micrcmhos
at 25°C)

177
220
171
140
152
100
107
97

125
117

89
108
207
135
151

131
125
134
124
169

98
176
167
112
141

170
179
853

1,500
1,220
1,434

164
195
207
159
150
160

Well
number

-11A1
-11N4
-11P2

21/1-21Q2

-21R1
-21R2
-22 El

-22 E2
-22L2
-22N2
-23E2
-23 LI

-23 Nl
-24A1
-24 C2
-24F2

-24 HI
-24H5

-24J1

-25D1

-25G2
-25L2
-25M1

-2 5 PI
-26E2

-26E5
-26G2

•

Date
sample

collected

- -78
9-25-78

- -78
3-15-79
5-16-68
5- 3-78
5-17-68
5- 3-78

- -78
3-21-79

9-18-78
11-16-78
5-17-68

10-17-78
9-12-78

- -78
6-24-68
9-12-78
9-12-78
3-20-79

6-25-68
5- 2-78
9-12-78
6-25-68
5- 2-78

- -78
3-21-79
9-14-78
9-14-78
6-24-68
5- 2-78

6-24-68
5-17-68
5- 3-78
9-13-78
2-13-79

Chloride
(CD,

dissolved
(mg/L)

—
—
_-
2.7
4.6
5.2
2.0
7.7

—
8.3

--
—
7.6

—
--

—
3.5

--
—
3.4

4.2
2.2

_-
3.0
3.7

—
4.1

—
—
1.8
3.2

1.7
2.8
3.0

—
—

Specific
conductance

(micromhos
at 25°C)

129
125
115
101
135
135
131
185
296
199

194
140
154
134
148

329
136
142
157
144

112
135
139
131
130

145
123
149
155
162
150

161
137
125
178
135

134



TABLE 15.--Chloride concentrations and specific conductances of 
ground water from selected wells -- continued

Date
Well sample
number collected

21/1-21L1 5-16-68
5- 3-78
3-21-79

-21M3 5-16-68
5- 3-78

-21P1 5-16-68
-21P2 5- 3-78
-21Q1 5-16-68
-27C1 5-17-68

5- 3-78
-28B3 - -78
-28C1 5-16-68
-28C4 9-14-78
-28 D5 8-28-78

3-15-79
8-22-79

-28F1 3-21-79
-28F2 5-17-68

2- 8-73

-28F4 9-13-78
-34 Al 5-18-68

3-21-79
-34M 4- 4-78
-34B2 5-19-78

-35D1 3- 1-61
5-18-68
7-19-70
7-22-70
3-21-79

-35E2 12- 6-78
-35J1 5-18-68
-35M1 5-19-78
-35P1 3-21-79
-36B1 5- 2-78

Chloride
(Cl),

dissolved
(mg/L)

66
110
130
54

120

13
70
3.4
7.4
9.0

_-
1.4

—
504
270
645

4.2
329
565

—
3.5

21
300

16

4.5
6.5

43
11
20

--
3.1

16
5.0
2.2

Speci f i c
conductance

(micromhos
at 25°C)

390
545
562
365
545

193
395
137
130
145
198
223

1,000
1,310

730
2,700

289
1,250

—

348
90

144
--

133

258
262
360
260
292

169
170
188
166
145

Well
number

-26J1
-26J5
-26K2

-27A1

-27A3
-27B2

21/2- 7F1
- 7F4
- 7L1

- 7P1
- 8A1

- 8A2

- 8C1

-17D2
-17D3

-17F1

-17F2
-17J2
-17J3
-18D2
-18E1

Date
sample

collected

5-17-68
9-13-78
5-17-68
5- 4-78
5-17-68
5- 3-78

9-13-78
5-17-68

- -78
3-14-79

11- 7-69
12- 5-69

- -78
7- 6-78
6-28-68
5- 3-78
7-29-78

3- 2-61
7- 1-68
1- 5-77
5- 3-78
- -78

3-20-79

- -78
1- 5-77
3-19-79

10-20-77
- -78

9-21-78
- -78

10-20-77
- -78

2-23-77
- -78

Chloride
(CD,

dissolved
(mg/L)

6.8
--
7.8

11
13
15

--
7.2

--
—
3.3
5.0

—
—

2
2.2

--

2.2
2.0

__
5.0

__
2.5

--
__
2.8

__
__

.9
__
--
--
--
--

Specific
conductance

(micromhos
at 25°C)

160
146
165
165
199
320

198
135
114
117
106
98

156
120
138
125
179

141
140
132
215
144
142

139
167
122
129
131

--
97

122
135
128
131

135



TABLE 15.--Chloride concentrations and specific conductances of 
ground water from selected wells — continued

Well
number

21/2- 4E1

- 4E2

- 5C1

- 5C2
- 5F3
- 5L1

- 6A1

- 6C2
- 6L1
- 7B1

-21K1
-21N1
-28B1
-28 B2
-28K1
-28K2

-28K3
-28 PI

-29C1

-29K1
-29M1

-29M2
-30 Bl
-30C1

Date
sample
collected

7- 1-68
5- 3-78
- -78

3-20-79
7- 1-68
5- 3-78

- -78
- -78

7- 1-68
5- 3-78

- -78

- -78
- -78

3-14-79
3-15-79
5- 4-78
- -78

5- 1-78
- -78

6-27-68
2-27-78
5- 1-78
3-19-79

- -78
4- -78

- -78

- -78
3-20-79
- -78

6-28-68
5- 1-78

- -78
6-25-68
6-25-68
5- 2-78

Chloride
(d),

dissolved
(mg/L)

1.6
2.0

--
4.4
1.9
2.0

--
--
2.3
2.2

--

—
--
—
3.1
3.0

--
2.7

—
4.5

263
255
300
--
—
--

--
4.3

—
3.2
4.2

—
7.3
2.1
3.0

Specific
conductance

(micromhos
at 25°C)

144
135
141
133
118
110

155
187
148
135
300

101
147
108
105
130
125
125
144
156

1,056
1,025
1,240

152
156
159

161
147
148
150
150

146
123
150
140

Well
number

-18J1

-19E1
-19F1
-19H1

-19K1
-19M1
-19M3

-20 Bl

-20 Jl
-20M1
-21G1

21/2-31Q1
-32D1
-32E3
-32 E7

-32M2

22/1-13D2
-13 LI
-13N1

-13N3

-14A1
-14B1

-14B3

-14F1
-14 HI

Date
sample

collected

1- 5-77
- -78

6-25-68
- -78
- -78

3-14-79
6-25-68
5- 3-78
- -78
- -78

- -78
- -78

5- 1-78
- -78

- -78
- -78

4-22-75
- -78

3-20-79
- -78

3-20-79

- -78
- -78

5- 9-68
5- 8-78

- -78

5- 8-68
5- 8-78

- -78
3-13-79

- -78

3-14-79
5- 8-78

Chloride
(CD,

dissolved
(mg/L)

•» •»

--
2.9

--
—

--
1.4
3.0

--
--

--
—
3.0

—

--
—
4.5

—
5.6

—
3.4

—
—
1.8
2.2

--

1.8
2.0

—
2.4

--

--
2.7

Speci f i c
conductance

(micromhos
at 25°C)

105
122
160
138
116

147
136
135
148
141

116
157
130
140

166
129
135
169
190
139
130

112
111
125
110
113

132
105
140
128
126

96
100

136



TABLE 15.--Chloride concentrations and specific conductances of 
ground water from selected wells — continued

Chloride

Well
number

21/2-30C2

-30C3
-30 Dl
-30 F2

-30 H2

-30 L2

-30 P2

-30 P3

-31 Al

-31 A2
-31D1
-31G1

22/1-22B3
-22D1
-22J1
-22L1

-22R1

-23 Bl

-23 Cl

-23L2
-23 L3

-23M1

Date
sample
collected

6-25-68
5- 1-78

- -78
8-16-77
6-24-68
5- 2-78
6-26-68
5- 2-78

9- 1-69
9- 3-69
6-24-68
5- 2-78

10-16-78

6-27-68
5- 1-78
7-12-78
6-24-68
6-27-68
5- 1-78

- -78
- -78
- -78

10-24-74
3-14-79
5- 8-68
5- 8-78
5- 8-68
5- 8-78
9-21-73
3-14-79

5- 8-68
5- 8-68
5- 4-78
6- 5-72

- -78

(Cl)
dissol

9

ved
(mg/L)

3.
9.

—
--
2.
2.
2.
3.

2.
9.

12
15
—

2.
3.

--
6.
2.
2.

__
—
—
6.
1.
2.
3.
2.
3.
5.
3.

2.
1.
4.
5.

—

5
0

8
7
9
2

5
5

0
0

5
0
7

7
8
0
7
2
2
0
7

4
6
0
0

Speci f i c
conductance

(micrcmhos
at 25°C)

131
130

135
144
184
170
126
140

—
128
293
295
155

136
130
121
215
134
125

116
128
147
158
130
118
118
114
105
116
140

121
125
115
120
120

Chloride

Well
number

-14M1
-14Q2

-15L1

-15N1
-15Q1

-16E3
-16N1

-17C1

-17K1
-20R1
-21C1
-21H1
-21M2

22/1-28 L2
-28N1

-29A1

-29M
-29J1
-29J2
-29 J3

-29J4
-29 J5
-29J6
-29 J7
-29M1

Date
sample

collected

9-21-73
5- 8-78
- -78

3-13-79

- -78
3-14-79

- -78
3- 5-75
3-13-79

- -78
- -78

3-13-79
- -78

3-13-79

- -78
- -78
- -78

3-14-79
- -78

5- 8-68
5- 8-68
5- 9-78

- -78
3-13-79
- -78

4- 6-68
4- 6-68
4- 6-68
5- 8-78

4- 6-68
4- 6-68
4- 6-68
4- 6-68

- -78

(CD,
dissol

(mg/L)

4.
2.

—
2.

--
1.

__
2.
1.

--
—
2.

—
3.

—
--
--
__
—

3.
1.
2.

__
2.

-_
3.
3.
3.
4.

3.
4.
4.
2.

--

Specific
conductance

ved (micrcmhos
at 25°C)

0
0

1

8

5
9

8

4

2
3
0

6

6
4
2
7

5
5
8
0

108
115
123
117

115
120
98

132
142

116
119
116
118
114

125
96

108
105
118

116
124
123
115
102
113
128
130
134
153

152
110
114
116
102

t

137



TABLE 15.--Chlori de concentrations and specific conductances of 
ground water from selected wells -- continued

Well
number

22/1- 23M2

-24A1
-24 Bl

-24 Cl
-24D1

-24Q1
-25C2

-25C3

-25F1
-25F2

-26Q1

-26R2
-26R3

-26R4

-28L1

-35H2

-3 5 LI
-35N2
-36B1
-36 E2
-36F1
-36 Rl

Date
sample
collected

- -78

- -78
- -78

3-19-79
6-20-67
6-20-67
5- 4-78

9- 5-78
5- 9-68
5- 8-78
9- 1-77
- -78

3-14-79

- -78
5-12-68
3-14-79
- -78

6-26-67
5- 9-68
5- 8-78

- -78
3-14-79

5- 8-68
5- 9-78
7- -78
3-14-79

11-15-78
11-15-78

- -78
- -78
- -78

1-15-77

Chloride
(d),

dissol ved
(mg/L)

_ —

—
--
2.5
3.5
4.5
2.2

—
1.8
2.2

--
--
1.8

--
4.0
2.5

--

—
.6

2.2
--
2.3

3.0
4.0

--
3.6

--
--
--
--
--
--

Specific
conductance

(micrcmhos
at 25°C)

141

70
107
101
119
119
105

137
121
105
136
157
150

121
--

110
141

156
120
115
126
123

119
123
152
147
130
108
113
131
136
117

Well
nunber

-32 A2

-32 Fl
-32F2
-32 HI

-3 2 PI
-32 P2

-32P3
-32 P4

-34 Jl

-34 J2
-34 J3

-34Q2
-34Q3
-34Q4

-34Q5

-34 Rl

-34R3

22/2-22M1
-22M2
-28A1

-28J1
-29 B2
-29E2
-29Q1

Date
sample

collected

4- 6-68
5- 9-78
- -78
- -78
- -78

3-13-79

4- 6-68
4- 6-68
5- 9-78
4- 6-68
4- 6-68

6-20-67
5-10-68
6-20-67
5-10-68
5- 5-78

6-26-67
6-26-67
5-10-68
5- 5-78

- -78

5-10-68
5- 5-78

- -78

6-28-78
- -78
- -78

3-19-79
6-28-68

- -78
- -78

10-10-78
3-19-79

Chloride
(Cl),

dissol ved
(mg/L)

2.6
2.7

--
--
--
2.6

3.6
3.1
3.2
3.5
4.4

4.5
2.3
7.0
1.7
2.2

—
--
2.4
3.0

--

1.9
2.5

--

.9
--
--
2.3
1.9

--
--
--
2.3

Specific
conductance

(micrcmhos
at 25°C)

110
118
133
125
114
107

106
98
88

108
110

143
143
147
133
130

175
220
166
158
130

128
120
141

133
118
110
108
132
110
85

137
104

138



TABLE 15.—Chloride concentrations and specific conductances of 
ground water from selected wells ~ continued

Date
Well sample
number collected

22/2-16C1 - -78
-16D1 10-10-78
-16 PI - -78
-17E1 3-14-79
-17J1 - -78

-17P1 - -78
3-19-79

-17P3 - -78
-19 Bl 7- 1-73
-19C1 - -78

3-19-79

-19J1 - -78
-19R2 - -78
-20E1 - -78
-20E4 - -78

3-19-79
-20Q1 - -78
-21 Bl - -78

Chloride
(d),

dissolved
(mg/L)

«M

———

———

———

__

--

2.5
-_
9.5

—
5.0

—
—
—
--
2.6

--
-

Speci f i c
conductance

(micrcmhos
at 25°C)

93
137
126

57
110

130
112
88

110
134
115

92
99
81
85
88

120
118

Well
number

-30 A3

-31 HI
-31J1

-31 Nl
-31 P2

-31R1
-32 El
-32K3
-32 PI
-32P2

-33 Fl

-33G1
-33 N2
-3 3 PI
-33 P2

Date
sample

collected

10-16-78

3-20-79
10-31-74
3-20-79
- -78
- -78

- -78
- -78
- -78
- -78

1- 5-77

- -78
3-20-79
7- 1-68
3-14-79
7-17-68
5- 4-78

Chloride
(Cl),

dissolved
(mg/L)

« «

2.5
49
3.3

—
—

--
—
—
—
--

--
2.8
2.6

--
12
2.2

Speci f i c
conductance

(micromhos
at 25°C)

102

83
325

96
179
148

80
109
122
174
108

148
138
168
169
200
175

139



TABLI 16.—atomic*! quality of surface xster tram selected sites

•it* nustoer
Date

SBSB>le

collected
Dis­ 

charge 
(«-»/•)

MllliarSM per liter

o

:!3!
~4 •* 
BIO

e"

i*

31
o e•ss
u-o

1

Ii
"1

ii

a-
\\
3!
13

•

1

If
35

,.
SS

if

^

H
• e •« e•5

«1
.S

^

_.

;1
S2 
^

8
m

•s
53
52

8
**

«5
S3 
S3

if.
• •

Ii
Crescent Lake

Site 5 
(Crescent Creek)

Crescent Creek

9- 2-69
2-11-70
6-19-70

10- 5-70
10- 5-70
10- 5-70
10- 5-70 
8-27-74
8- 9-78 
8— 9—78

4-17-78
7-13-78

10-16-78
1-18-79 
4-13-79

— _ — —

6.9 4.1 2.1 2.7 0.5 17 14
— — — — —

— — — — — — __
— — — -- — __ — —

- ----___-_

8.69 — — — — — — —
2.74 — — — — — — —
2.62 — — — — — — —
4.52 — — — — — —

_ — — o.Ol
4 3.3 0.1 .50

— -- .20
— — .02

— — -- .07

3.4 2.7 .1 .04

— — — .00 
— — — .00

— — — .41
— — — .23
— — — .14
— — — .45

—
—
—

o.oo
.00
.00
.00

.00 

.01

.01

.00

.01

.00

—
—
—

O.O7
.06
.16
.10

.12 

.34

.05

.03

.01

.02

3- 1-78 — _____ — — — .59 <.02 <.02

Site 6 
(Berth Creek)

4-17-78 
7-13-78 

10-16-78 
1-18-79 
4-13-79

2.06
1.06
1.01
1.10

.28 .01 .02

.17 .00 .04

.12 .01 .01

.28 .00 .OB

North Creek 3- 1-78 — — — — — — — — — .51 <.02 <.02

Site 9 
(Artondale Creek)

Site 15 
(Onnued Creek 
•t Rosedale)

Site 17 
(McCorsock creek)

Site 21 
(Purdy Creek)

4-17-78 
7-13-78 

10-16-78 
1-18-79 
4-13-79

4-17-78 
7-13-78 

10-16-78 
1-18-79 
4-13-79

4-17-78 
7-13-78 

10-16-78 
1-18-79 
4-13-79

4-17-78 
7-13-78 

10-16-78 
1-18-79 
4-13-79

4.02 — _______ — — _
1.06 _ _ _ ________
1 31 — — — -.„ _„ __ ___ __ __ ^^ __
2.16— — — _— — — — — —

1.62 ______ ____ — _
1.03 —_ — ______ — —
.99— — — — — — — — — —

1.41 — — — — — — — — — —

3.36 — — — — — — — — — —
1.26 — — — — — — — — — —
1 21 — — L L __ _ ___ __ __ __
1.59 — — — —— — — — — —

7.29 ____ — ____ — _
2.16 _ _ _ _ _ „ - _ _ „ _ _
2.28 — — — — — — — — — —
3. SO — — — — — — — — — —

.23

.23

.14

.38

.16

.15

.12

.25

.25

.07

.12

.31

.30

.18

.14
.44

.01

.01

.01

.02

.00

.00

.01

.00

.01

.00

.01

.00

.01

.00

.01
,00

.05

.10

.01

.02

.03

.02

.01

.00

.04

.06

.00

.00

.05

.07

.01
.00

140



Mill ten
c es"
-4c m!'
e 3

_
—

0.26
.31
.24
.27
—
.51
.75
—

.40

.23

.53

.27
—

•me pel

,-_

t:
82
is

O.O2
.01
.19
.01
.01
.03
.02
—
.03
.09
—

.04

.04

.04

.OS
—

r liter

, i
" 1.

I'!..
go.

in
o.oo

.01

.00

.01

.01

.01

.01
—
.00
.01
—

.02

.04

.01

.01
—

e"u

•• o
2 s
* M

•O •

22

_
48
—
—
—
—
57
—
—
—
—

59
69
52
72
—

Hardn

ff
_
19
—
—
—
—
18
—
—
—
—

—
—
—
—
—

eee

S3uSi
_

5
—
—
—
—

0
—
—
—
—

—
—
—
—
—

l e°i
O fc

Sip
li*
m 2 •

_
53
53
57
57
75
63
—
54
67
—

75
91
92
77
73

4t 

1

ft

__

6.6
—

6.9
—
—
—
—
—
—
—

7.8
7.3
7.0
7.2

—

i

1?
22
13

19
5-

11
14.8
IS
13.0
14
—
23.6
11.1
—

8.4
12.2
11.6
3.0
7.6

,
§c —
4> M

•i e
0, 3

n
8.

so
—
30
—
—
—
—
—
—
—

—
—
—
—
—

c

R
1
?-** <*
5"

8
12

2
9.0
9

.5
6

—
8.2

.4
—

11.1
10.0
9.7

12.6
—

Collfon
bacteria 
(colOBia* 
per 100 at.)

TotaJ. I racal

_ _
— _
— —
— _
— —
— _

4 2
— —
— —
28 24

4.8OO 4,600
1.750 290
2,400 570

340 90
— —

e U 
e x

;\l
3 s-
• 3 cSee

1.1

_
_
—
—
—
—
—
—
—
—

_
—
—
—

0.0

—

6aapled 1 f below eur ace.
eaapled 14 t below eu face.
6aapled 21 t below eu face.
6aBpled 4 f below eur ace.
6aapled 15 t below eu face.
Gup lad 25 t below eurface.
Mean value • for three depth*.
Mean of eeven eaaplea .
Gupled 6 ft below eurtace.
Saapled 25 ft below aurface.
Mean of five aaBplee.

_
—
—
—
—

.03 — — — — — — — — 1.2OO — At Vernhardeon St. Bridge (22/2-3 2P).

.32 

.16 

.38

.36 

.20 

.39 

.56

.04 

.06 

.04 

.02

.03

.02

.05

.01

.01
—

.03

.06

.02

.02
—

.01

.03

.01

.01
—

.02

.04

.01

.01
—

68 
81 
89 
84

68
91

129
142
—

73
79
94
88
—

S£
78
82
80
—

52
83
85
75
—

— — 95 
— — 117 
— — 101 
— — 102 
— — 86

— — 89
— — 160
— — 178
— — 188

— 91

— — 110
— — 128
— — 122
— — 113
— — 111

— — 85
— — 108
— — 109
— — 93

— 76

— — 76
— — 99
— — 103
— — 83
— — 69

7.9 
7.3 
7.2 
7.3

7.6
7.S
7.3
7.4

—

8.0
7.4
7.2
7.5
—

7.7
7.3
7.0
7.4

—

7.8
7.4
7.2
7.2

—

7.8 
11.4 
10.8 
4.0 
7.6

8.6
14.0
11.5

2.7
7.6

9.5
13.2
11.4
5.4
8.6

8.2
11.8
11.3
3.6
7.6

8.2
12.0
11.6
3.0
7.8

— 11.4 
— 7.3 
— 10.1 
— 12.2

— 11.0
— 9.3
— 9.5
— 12.3
— —

— 10.4
— 9.3
— 9.6
— 11.5
— —

— 11.1
— 9.7
— 9.6
— 12.4
— —

— 11.0
— 10.2
— 1O.O
— 12.8
— —

670 
1,260 

540 
32

10 

1.8OO
15,000
4.4OO

72
—

900
493
44O

33
—

2.200
510
450
510
—

1,900
1,100

91
340

—

65 — —
64 — —

100 __
15 — —

.0 —

— Bear eewage treatment plant (21/2-6K}.

ISO — —
339 — —
40 — —
59 — —

430 — —
23 — —
28 — —

9 — —
— — .0 —

980
62
11

300

63
98
37

120

141
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