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GROUND WATER IN 'HIE LUMMI INDIAN REbERVA’I’ION s WHATCOM COUNTY, WASHINGTON i

. . Robert L. Washburn

“INTRODUCTION S T
Present water supplies developed within the Lumi Indian Reservation are _
. in;deqi;ate for the needs of the residents. Nearly all the Indians 1iving on
the reservation obtain water for domestic and stock use from springs or shallow

dug wells. Supplies from meny of the dug wells became inadequate or fail entire-

e - . S
LS RN P

ly during the late sunner “or early fali. ’
This hydrogeologic investigation was mde to determine the availability of
ground water from individual domestic wells within the limits of the Lummi
Indian Reservati‘en. It'. was made in response to a request byA the Defart;i;ent of
Health, Education, and Welfare, Division of Indian Health. Field work, including
a well and spring inventory,“ measurement of wells, collection of water samples,
test-hole é.ugerihg , and geoldgic mppi.ng‘, was done between March 28 and May 25,
1956. During the week of May 21-25, 19 test holes were bored on the Lummi
Peninsula to obtain a:dditiox{a.l ixydrologic and geologic information. | The holes’

ranged in depth from 11 to 90 feet, and the total footage bored was 1,071 feet.,

L ¢+ . - . . .
. v : . T . EETN

A truck-mounted power auger was used.
‘l‘he investigation was made under the direct supervision of M. J. Hundorff
fomerly district geologist of the Ground Water Branch of the Geological AR

Survey for the State of Washington. S I .. IR
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The Luuni Indian Resemtion, i.n north\nstern Wuhin;ton, is in the west

'.'v"-’u v

central part ‘of Wha tcom cS{x;éy,’ about’7 muei- L ITETof e city of Bellingham
(fig. 1, also inset on pl. 1). The reaemticn lie: \dthin Tps. 37 and 38 Nep
Re. 1 and 2 E,, and includes the peninauh separating Bellingham Bay fro@ Lugnni
Bay, a a strip of adjoining minland t; the north, “and a smll {sland (know 1°°‘u7
as Portage Island) just south of the peninsula (pl. 1). The investigation
covered all the reservation except Portage Island.

The only Cmit}gs'_yit}lin.‘tl’lg_reier_y?t‘if)n}xfeh Pp?@g?,:ﬁoggebgm_?oint,
Fish Point, and Neptune Beach (pl. 1). fl.‘he_s~ek coxnx{anitieé consist of small groups
of privately ovned non-Indian residencgs.

Most of the 70 to SOAIndianw}‘wmes on the reservation are 3catter§d along
the east side of the peninsula between the Lucmi School and the community of
Portage, and on the west side of the lower delta of the N_poks;ck River. Outside
the reservation a considersble number of Indians live in the town of Marietta,
about 1} miles east of Lummi School, and along the northeast side of the Nooksack
River. The occupied Indlan homes are shmm on plate 1.

The area of ‘this :mvesti@tmn consists of two uplan&s and a lwland. '
Tha southem margin of the upland reglon nowthmst of the Ltmmi River is known
as the Monntain View upland, The upland that forms the peninsula is c;lled thg

Lummi Peninsula upland by Newcomb, Sceva, and Stromme (1949) . The lowland is

a delta that lies between the two uplands a.nd separates the peninsula from similar

“Plands to the east. About two-thirds of the reserva.tion consists of up]and
regions. The maximum altitude of the Mountain View upland . wit}un the reserva.tion

is 230 feet; the maximm altitude of the peninsula is 150 feet. The altitude of

the delta lowland does not exceed 12 to 15 feet. .

™ . B

_i/ See p. 15 for list of references cited.
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'rhe nphnds are dmined by numerous ehort, intermittent -treama that dis-
charge into either mei ‘or“Bﬂell_ln;};; Bay or into the delta lovland between the
Mountain View uphnd and the meﬂ. Peninaula 'l‘he lowland itself is dmmed by
the through-ﬂmd.ng an:l and Nooksack Rivers.

Climatological data. lnve been collected at two U. 3. Weather Burean atations
near the resemtion. A 4l-year record of precipiﬁtion a.nd a 37~-year record of
temperatnre are available for the Harietta. sta.tion (a.bout 1 mile east of the
reservation, near Mariett;). A 44—year recond of prec:.pitat:.on and a 42-year
record of temperature are available for the Bellingham station (about 4 miles
eazt of the resemtion, near Bellinglnn). %e normal annual pre::ipxu.tion is
31.79 inches at ths Marietta atation and 33, 96 mches a.t the Bellingha:n atan.on.
The highest monthly precmimtion occura in December, a.nd the lowest in July or

August, Average monthly temperatures at the Marjetta sta_tion range from 37.4°F

in January to 62_..‘5_°" '_:!n Jt_:’ly,w and 1_:he yearly average is 49.0°.
Numbering Systan,,for'wella s Springs, and Test Borings '

Well mumbers used in this ‘repo}t are based on and show locations of wells

accord:mg to the rectangular system for subd:wismn of public land, indicating

township, range, section, and 4o~acre tra.ct with.m the section. . For exz‘.mple,

in the well number 38/1—71’1, the part preceding' the hyphen 1nd1cates successively
the township and range (T. 38 Ney R. 1 E.) north and east ‘of the Willamette base
line and mend:la.n. (Because 11 torunshlps in Wa.shington are north of tha- Wil]amtte
base line the letter "N", indicatmg north, ie cm.tted° and because most of the
State is east of the Willamette mendian the letter ”E" is omitted for those

ranges east of the Willamette mendian, but "W" ie included vhen the range lies
vest of the Willamette meridian ) The first number follo\m:g the hyphen indicates

the section (sec. 7) and the letter (P) gives the 40-acre subdinsion of the

section as shown in the diagram. The last number (1) is the serial mumber of the




\ 7.3

well in that pa.rticular 40-acre tmct. Thus, the first well recorded in the

B T ot ; 3 L

SE—-SW‘ sec. 7, 'l‘. 38 N., R. 1 E., vould ha.ve the number 38/1—71’1, and the

R S4 AMEEER T 1

second well wonld ha.ve the number 38/1-aﬂ'P2., A o "

B - - .- et ellle]
Ty LT e, - A AL TN Y

. Springs are numbered :ln the same mnner, except that the letter (s)

is added a.fter the serial number., Thus, the flrst spring in the S_J—SW-,%,'

sec. 7, T. 38 N., R. 1 E. vould lnve the num'oer -
D|C|B|A
38/1-7P1s. Y ,
ClEr ’ 7 "1E|F{G|H
The test heles also have the sa.me numbering L
- T IM LK
system except that the letter (t) is a.dded to _
PIQIR
the serial number. et
: " - Previous Investigationg - © - i Iown

- No previous detailed ground-water studies have been made on the Limmi

"' Indian Reservation, However, the report by Newcomb, Sceva, and Stromme (1949)

describes briefly the geology and hydrology of the area. -Also a geologic ~

PR
B

mp of the reservation is included in a report published in 1907 by the

< - .o PR lare o~}
P I T Yol R <5 DS |

Kansas Academy of Science. =
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GEOIDGIC SETTING

ch - . .
O f. carw .'"

'nxe geologie oonditione within the resemtion are diecnseed briefly
! T f, 3' r'g.f- ) :

>
"' or-u-v- -

the following paragraphs ’ inasmuch as geology controls the occurrence and

2 + e - LA U

aveihbility of grotmd mter in an aree. ‘
The ;e;emtiop ’is' underlain by unconsolidated clay, sand, and gravel

3 wfu’

of Qtntema.ry age. These mteriala were deposited as ghcial outwash, g]ncial

»

till, and flood—-plain or delta depouts. The total ’thick'ness: ‘of ‘these sed-

iments i unknown, because no well in the area has penetrated them ccmpletoly.

They are exposed best at sea cliffs along the peninsula. a.nd mainland, and

in exposures in shallov roa.d cuts and smll borrow pits in the uplands areas.
\ ',Recessional outvash deposits, (deposited during the retrsat of a glacia.l

front) consisting primrily of unconsolidated sand, or sand and gravel, '

mantle the uplands discontinuously. The recessional outwash ranges in thick-

. ness from about 2 to 30 feet. It occurs mainly along the east and west margins

i

'of the peninsula, in the interior of the peninsula, and on the uplands north-

west of the peninsula.. . .. . ... - . .
Underlying the recessional outwash throughout most of the area is a
stratum of fossiliferous blue-gray pebbly clay. At some exposures the clay
is only 2 feet thick, but well 38/1-12K1, 0.2 mile west of Lumi School, report-
edly penetratedl?? feet of this materia.l (tableS) " The clay ‘contains well-
preserved marine f088118, presumbly of Pleistocene age. This"deposit- is =
described in adjoining areas in Ca.nada by J. E. Armstrong a.nd W. L. Brown (1954).
Unconsolida.ted sand and gravel, believed to be advance outwa.sh (deposited

during the advance of a glacier) of Pleistocene age ’ underhe Vthe pebbly clay.

_The thickness of these sediments is unknown, as no well in the area has

completely penetrated them,
. The delta lowland is underlain by deltaic deposits of sand, silt, and clay

of Recent age., Well 38/2-6B1 (table 5) reportedly pepetrated deltaic deposits




to a depth of 535 feet without encountering the sediments of Tertiary age
described by Newcamb, Sceva, and Stromme (1949, p. 14) as underlying the

Quaternary deposits. = S e
" 'GROUND WATER
*  GCround water supplies ‘the damestic and stock needs of the Indians within

the reservation, except those living along the west bank of the Nooksack
River, In that area, as well as in Marietta, wvater is supplied through the
Bellingham water mins, B T '

" Within the reservation, about half the Indian populaticn obtains water

from individually owned wells and springs. The other Indian families that

are dependent on ground water obtain it from the Lumni School well, number
38/2-m1, ‘ ‘ S
Nea:rly all the wells used by the Indians are dug, the depths ranging
from 8 to 45 feet. A few Indians have drilled wells, which range in depth °
<~ ;'roq 50 to 85 feet, but most of the drilled wells in the area appreciably ~ -
deeper than 85 feet are in ths non-Indian conmunities of Neptume Beach, Portage,
Fish Point, and Gooseberry Point, The deepest well in use on the peninsula is
170 feet deep (well 38/2—19&) ,’and’is on a privately owned tract of land msar
Fish Pbi.nt.~ cL B L - U R S P
The two main sources of éround water in the ‘ﬁp].ands are the recessional
outwash sand or sand and gravel (herein called the'.np-pé'r ‘aquifer) and the ad-
vance outwash sand and éravei (called the lowe.r‘aquifer).' Minor amounts of

2 -, e - T -

water also are obtained from the pebbly clay.

' The upper aquifer, from which most of the dug: wells obtain water, is -

not continuous throughout the area. Also, at many places where it does occur,

T e

N

expec;ally at ixiéher'elevai:iéxié on’ the upland, it is either above the water

table or too thin to yield appf;;::’lablé quantities of water to wells. ~M'ost =
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of the wells tapping this upper équifer are on a bench that extends from Fish

Point northward for about 2} miles. The bench, which ranges in elevation from
25 to 40 feet, is underlain by 20 to 30 feet of fine- to medium-grained sand,

The Lummi School well (38/2-7M1) is one of the dug wells in this area.

. In some areas of the interier of the peninsula, ground water in “the upper
aquifer forms a semiperched water body, because the underlying pebbly clay, .
vhich has a low permeability, retards appreciably the downward percohtios of
water to the main water table. In some places on the mainland a.lso,wgrpu‘nd
wvater inv the upper aquifer may be perchedier semiperched ebove the main-mter
table, ‘ -4 o

Nearly all the drilled wells and a few of the desper dug wells obtain
vater from the lcwer aquifer, beneath the pebbly clay. Most of the wells that
tap this aquifer are along the eastern nargin of the peninsula (from Fish Point
southward te the (:mmnnity of Portage), snd in the vicinity of the two

comnnities of Gooseberry Point and Neptune Bezch. A few wells scattered through—-

out the rest of the area also obtain witer fram the lower aquifer. The areal
extent of the lower aquifer iz not definitely Imown. , » A
. In the delta defined as a lo\wland the main source of %ter is the deltaic

sand and silt, the delta lowland aquifer. This aquiﬁarg which is important

as a source of domestic supply for residents m the lowlandpg yields snall to

modera.te amounts of water at shallow depths,
There are numefous springs in the resemticn, mest of them along the
eastern edge of the peninsula from the camquity of Fish Pomt northward to, the

vicinity of the I.umi School.. These springs discharge frcm the baSe of the

) bench described previously, at the contact of the pebbly c]ay and the over- .

' 1ying sand of the upjper a.quifer, at elevations ra.nging from 15 to 25 feet. o

Only a few of the springs are now being utilized.
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SutaLsoa w1 Y Iields of Wells and Springs RN 5 tl=;i53232 50

o Yields ranging from a fraction of a gallon per minute to 130 gallons per

minute (gpm) were reported for 11 wells in the reservation. Pump—test data

and yield records indicate that wells tapplng the lower aquiter in the uplands,

and the sand in the delta, generally have much higher yields than wells in the

Anpper aquifer of the uplands, Wells that derive their water solely from the

pebbly'clay generally yield 1 gpm or less. Well 38/2-6P1 had the highest reported
yield. It is in the delta and obtains its water from sand,. It is a dug well,

36 1ncnes in diameter and 22 feet deep, and was pumped at the rate of 130 gpm
for 4 hours with a resultant drawdown of 18 feet (table 1). Eight wells have
reported yields of 5§ gpm or more; of these, 6 are in the upland area and derive

their water fram the lower aquifer, and 2 are in the delta and tap the deltaic

dep031ts. In general, vells in the area hav1ng well screens or perforated ’

B 2003 n

cas1ngs yaeld more water than wells that obtain water only through the open ends

R L PR S - PR RO .,,\..._e‘ ‘&’..'
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of solid casings.

An attempt was made to run aqnifer tests on 2 wells and 3 test holes so

TN > 3 . .-~;_<_ IA

- that data for computing aquifer transmissibility could be obtained. However,

- — . N e~
o B 2oL .y RIS A S

because of mechanical difficulties and low, non—uniform yields, the tests were

P

RN - e

unsatisfactory. The fragmentary data obtained from the tests on three of.the
. . o -2 2z ] i Len t Ve et Lt
wells are tabulated as follows.
Well or test hole Yield - . Drawdown ~ Duration of Diameter of
(gpm) (feet) test (min) casing(inches)
38/1-26R1 12 1 34 T 36
38/2-19L4 v i de® s a0 339 el - 300y

38/2-26B1t 3tod 26 ' 3 ' —

At least some part of the yield from 26Rl and 1914 originated from storage ...
vithin the well. The test on 26Blt was discontinued because the level dropped
to the point of intake. On the basis of these details, it is believed that




the sustained yield of each of the three wells for which the yield was‘measured
is less than 1 gpm. It is apparent that the aquifer transmissibility is quite

‘low at each of the wells tested. ~ "I 11 .t o eg

\\_; B T 7 = .Recharge to Aquifers. -. .: . 7. 7.4
~_

- The shallow water-bearing sand beds underlying the Lummi Indian Reserva-

tion are recharged chiefly by direct percolation of rainfall. -In addition, the
aquifers underlying the northern part of the reservation receive some recharge
by lateral movement of water from hydraulically continuous zones to the north,
beyond the reservation boundary. T O P |3

DJ.S cha rge

st

D:Lscharge of ground water in the area occurs by evaporatlon and transplra-

tion and from sprmgs and wells, As the semperched water ta.ble is close to the

o B ‘. -

D S AU ey

land surfa.ce, and there is a tluck cover of vegeta.t:.on over most of the reserva-

BRS ’.""' 2L Al

tion, considerahle ground water is transp:.red by pla,nts » and evaporated from

swampy areas. Hany sprmgs issue a.t the base of the sea cliffs and may be Seen

at 1ow tlde. Most of these spr:mgs flow but a t‘ew gallons a mmute, however, it
o N ot N R
is believed tha.t thelr a.ggregate dlscharge is large. There are reht:.vely few

4

wells in the a,rea., and the mdindual yields from them are small. The total '

VI . .. e .
o - . EIRNE S0 RS B

wlthdrawal from wells in the area 13 estimated to be a.bout 25 a.cre-feet per yea.r.

5

.\ . BETLETEN Ty Water levels' e
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During the late summer and ea.rly fall, water 1evels in many of the shallow
wells declme and yields"are insufficient for domesta.c use., In Harch and April
‘1956, water levels were measured in shallow dug wells. of 22 vells ranging in
depth from 7 to 22 feet, the levels in 14 were within 5 feet of the land surface.
In none of the 22 was the level more than 13 feet below the land surface. ~Many
well owners reported an annual water-level fluctuation of 5 to 10 feet. From

December 1955 to May 1956, periodic measurements of water level were made at




£11
well 38/2—7Ml at the Lunmu School. The h1ghest wa.ter level in thls well

e «....'.‘4_.-3

was 9 6 feet below the land surface, on December 30 1955, and the lowest was

o . . e w L [—_— Z,<'l\_l» vn.

-13.4 feet, on Hay 25, 1956.

S L

wo. - Ce e . P .. St
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No observatlon wells ha.ve been mea.sured regularly in the area; howevel, i

1

periodic water-—level measurements from Harch 1953 to January 1957 1n well

T

ER - 3 POV S K Ty

40/1—26Jl about 7 mles north of the Aarea s indlcate an annval fluctuat].on B

*

of about 5 feet. Thls observatlon well is 12 7 feet deep, and 1s 1n an

. - < T

area geologlcally and clmatologmally smilar to the Lunnu Indlan Reservatlon.

.
~ vl + . . s -;.' FRRSRE

It obtams water from sand and has a reported y1e1d of about 6 gpm.,

i N L R

All the drllled wells a.nd the deeper dug wells in the area yleld enou'-h

water for domestlc and stock purpoSes throughout the yea.r. The water from a

e TOMLL o...» R

few of the deeper drllled wells is highly sa.lme s whlch lmts its usefulness.

AR S LT Te -
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Ters¥ i oAt Quality ‘of Water
During the investigation field determinations of hardness, chloride] ‘and *

alkalinity were made on 15 samples of ground water from the Lummi Indian . .

Reservatlon. ‘!’he results of these tests are shown in ta.ble 3. ¢ . -
. - o A Y . TP Yottt v ..=L LB ;JA*T

Hardness of wa.ter is 1ts soap-consmnmg property and is dependent chlefly

L T ot LA 2o 0 32 sl et aui L. W

on the amount of calc:uun and magnesmm ions in the water, Waters are classed

- © e e ] : . : Loy
R "w-x S TEI, A D ug Wil e s

as "soft" 1f the hardness, expressed as CaCOs, ranges from zero to 60 ppm, as

.2 - . FEliegs Mo Lwr s dilan) G Tt

...... A

B IV - FR NN RYRT MEVIYN { )

"moderately hard" if the hardness is 61 to 120 ppm, as "hard" if the hardness
is betveen 121-200 ppn, and as "very hard" if the hardness is greater than

4‘.L PR ‘.:Ln')-.&.")‘..J-.“‘"_"“..! T,

200 ppm.

9" ;.."" a0 T

. Generally, the deeper wells in the area yield ha.rder water than do the

. R b ,‘[
. et ce L . S IRV %

ahallow wells. Hardness ranged from 40 ppm for water from weL 38/1-26R1 _
....... ,' .-" ond ':.:1. _'tf:_g
(18 9 feet deep) to 206 Ppm for well 37/1-21(1 (42 feet deep). B The average

bdlar S AN SRS R 4 4

hardness of the 15 samples was about 108 ppm.
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% o h ’,{:,Q‘.’;f‘gr‘;az;h vater contains some chloride , as chloride ults are
- -

e retdilr soluble in vater. Water containing not more than 250 ppm of ehloride
- is considered suitable, so far as that constituent is concemed, for domestic

purposes by the U, S. Public Heelth Service (1946) In 15 samPlOB ‘59“9‘1 dnrins

i oo d? i

April and May 1956, the chloride content ranged “from 10 ppm in 39/ 1~34N1

(9.1 feet deep) to 136 ppm in 38/2—191,3 (11 9 feet deep) The average for the
15 samples was a.bout 37 ppm. The deepest well fron which a sample ‘as

collected and tested during ‘the present investigation vas 38/1—41)2, vhich i~
about 120 feet deep. However, a f:Leld 'teso made on a sa.mple collected from -
well 38/2—19L2 (170 feet deep) on July 26 » 1948, showed a chloride content of

1,160 ppm. Three other drilled wells, all 150 feet or mere in depth elso o

el e

reportedly encountered saline water.
Temperatures of water in 7 wells were measured. They ranged from 43°F

in well 38/2-1961 to 49° in well 38/2119L4._\Thevaverage vas 45.8° ...

CONCLUSIONS
Three aquifers are being utihzed on the Lummi Indlan Resemtion. These

are (1) the recessional outmsh (upper a.quifer) overlying the pebbly cla.y,

i

(2) the advance outwash (lower aqnifer) underlying the clay, (3) the deltaic -
deposits (delta lowland a.quit:er) The upper aqu1fer and the delta lowland
; aquifer could be developed further by means of large-diameter dug wells or by
! dr:l.von wells ’ whereas drilled wells genera.lly would be required to ta.p tho

lower aquifer.

- -

| “on the basis of this study, it is believed “that at lea.st one of these o

A~ B 3

;o aquifers can be exp101ted at most pla.ces on the reservation to fum1sh addi’cional

k

ground water. Most of the Indian dwellings are around the ma.rgms of the

peninsula, on the edge of the upland or 1n the delta lowlands, where aqulfers

PN




‘13
can be developed at ‘shallower ‘depth and with less expense than in the center of
the péﬁiﬂéixh on higher elevations on the upland. ° = - %% e Diwowerasld
Many Indian dwellings are on the bench extending from a’quarter of a ‘mile -
north of Lumni School to about half a mile scuth of Fish Point. This bedeh
a.ppea.fs‘ “to be favorable for the development of additional demestic ground-witer
supplies. The bench, which ranges in ‘altitude from 25 to 40 feet,*is underlain
by 20 to 30 feet of fine- "to“xile'dium-‘gmined sand (pl. 2).  The Lummi SchosT well
(38/2-1M1) ,. from which many of the residents on the reservation _’oﬁtain'.ﬁaféf , is
on this bench. Test hole 38/2-7M1t (table 4) , about 0.2 mile northwest of well
38'/2—'5{1; on ‘this -Se:mé béx;ch, pénetfated"éppréximieij 30 feet of sand 'beii:ore
encountéring pebb].-y ciaf'. : “Th;ee other’feéf: holes bored on the bench peﬁetratéd
from 25 to 30 feet of sand before hitting pebbly clay. The sand along the ‘bench
is saturated below a depth of § to 20 feet, according to the f:inie"o’t"_. the year
and altitude of the well. Well 38/2-19Lf,“which was test pumped at 1.6 gpa,
also is on this bench. As this well is not perforated or screened, it ‘probabiy
obtains all its water through the bottom of the ‘casing. It should be noted that
dug wells now being used on the bench ranged from about 9 to 18 feet in depth
and reportédiy yield inadequate water 'during' dry seasons, Four test holes bored
“én'the Bench showed thit the base of the sand ‘ranged from 25 t3 30 feet below the
surface. ‘Tt is believed that if the dug wells were deepened they 'would yield "

adequate water supplies throughout the year. Water supplies in this sand could

be developed alsc by means of shallew drilled wells or possibly by Heans of a '~
combina tion well consisting of a bored upper Section and a driven well peint '

L. PN . IR S Fogar s e
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"% Springs discharging from the escarpment at the margin of the bench also are
a potential source of supply. Properly de#élo;;ed , Some springs miy have perennial

PTICIN

- .

yields of S gplh.or more,




In the area along the beach from Fish Point southwestward to

Portage, sand and gravel of the lower aquifer are at comparativoly shallow

f R e

depths (pl. 2). The top of the sand and _gravel aquifer generally is very

-----

close to sea level, so that, as .most of the dwellings are at an altitude of

30 to 80 feet above sea level, wells .ranging in depth. from about 40 to 100

S

feet would be required.. A number of wells have been drilled into this aquifer,

especially in the vicinity of Portage, and have been uniformly successful in .

‘obtaining"adegua}:‘e*yq.’te‘r“suppl;ies, Deeper wells into this aquifer, however, . ,

e .

yield salty water unsuitable for domestic use. .. . L
In the upland mterior of the peninsula between Lumni School and Porta.ge ’-
only ttnn and dlscont;nuous_papclges of mceselonol outvash are Afound. ._Som'ev .
semiperched water occurs in these scattered patches, and in or near the top of,
the wderlying' pebbly clay.“ﬁupplies developed fran these sources may 't.'ail_r .
during dry seasons. Dependable snppliee_probably could be obtained in ?:i}e: 5k
upland interior from _the sand and gravel underlyiné the pebbly clay, but the K
water levels in this deeper agulfer would be about at sea level or a httle .
above. The altitude of the up]a.nd ranges from 100 to 140 feet so that it
would be necessary to drlll wells 100 to 150 feat deep mto these beds._
 In the delta lowland ~of the meu. Rlver, north and northwest of Lummi School,
ground vater can be obtazned from the deltalc deposus.» Well 38[2—61_31 taps
this a.qulfer and has the h:xghest reported yield m the area. This well wvas .
reportedly pumped a.t 130 gpm for 4 hours wu:h an. ls-t_’poogudrawdown. ) ‘Tl}e‘_ well
is 22 feet deep and 36 inches in d:l.a.meter.‘ Some dug wells in the delta area

..;-,..., 3

are reported to go dry during 'che fall. 'l‘hese wells are probably too shallow,

“and if dng to a depth of a. few feet below sea level shonld yleld adequa.te water

c..even during dry sea.sops. 'l'he delta;n_.o depos1ts cat) be developed by means of -

shallow drilled wells a.nd by driven wells utilizing screened well points. IR

T
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A 535-foot well, 38/2-»63.1, drilled in the delta arez, had a reported flow

of 7 gpm;; however, the water was too salty for domestic use.

In the Neptune Beach area a number of drilled wells obtaine& adequate
supplies of water at de;iths ranging i‘rain 24 to 143 feet., ~The depths requireéd==
to develop adequa.te water depend to a cons1de*ab1e ext:ent on the alutude of
the land surface at the well s1te. Most of the wells are completed at depths
of 20 to 30 feet below sea level. Test hole 33/1-8A'1t',‘lsoixtl‘1 of Neptune

Beach, encountered water-bearing sand and gravel from about 1 foot above sea

- )
level to 69 feet below 3ca level, Immediatsly east of Neptune Beach, test

E T S ArA LR i e =l it S s AL W g

holes 38/1-4B1t and 38, 1-.4le ewre bm&d to 41 ahci 50 feet below the land

surface, s reapectively, Wi ',Loa"* e.ncm,n,... mg satufa.«,tor'] w.tex*abea.rmg

-

mterm_" The ]and-swface a_ti f.:de at these w«]ls wa3 165 a,nd 130 feet,

res,.rectuely. Deeper 'feds dril..ed at. 'snese locatmns might encounter sat13-
factory a\‘.u.fers.; In thm ir,wd .n% 3ome seauperﬁhed water is found &nd can

be develope“ with or b? me2ng of dug wlls. howﬂv.er, these supplles may not .

alw.ys be aﬁeéate during dry zeagons

1
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Iype of welly Bd, bored; Dg, dug; Dry drilled,

Pepthg and water levels; Measurements expressed in feet and decimsl parts .of
feet were made by the Geological Survey; those in whole feet were report-
ed by omer, tenant, or driller, E o

W,
Locations of wells

of B, bucket; G, centrifugal; J, jet; N, none; P, piston (deep-
well type)s 8, suction; Sb, submersible; T, turbine; HS, hand-operated

suction,

Water-bearing
~
v o it (A
Owner or tenant L ~ % a 2
8 3 2 |E ¥ S 8
'g 8 - I K ) Y o -
~ S s ~ 1 s -~
a 'E §<f o ® |5 o » _a »
- = © [ 4] Al © A © [ ]
— + ﬁ ] g 4 g‘ [ Y] a @ 0 o
3 Edg & |58 |42 | B8 | B8 | 38
= ) = a a A a &
Lo 37 Nop R, 1 Eg
2E1 |Vietor Jones 35 | Dr 85 6 | 85 85 oe
261 | Peter Naverette 8 | pg| 20| 96¢] 0 | oo | oo
262 | ¥, W, ﬁNOth 8 Tr 50 b 50 Py o0
263 | J, B, Francisco 15 Dr 60 6 60 50 ‘oo
2G5 1o ¢ ¢ ¢30¢ ¢ ¢ o ‘8 Dr 100 6 o0 o ee
2X1 |Bob D, Bezona 10 Dr 421 6 | 42 oo oo
) 2K2 |4 o o_odoo e o o 15 Dr 55 6 55 ' e
2K3 | -«Yorkston 15| br 4| 6-5] 44 41 3




e+ v Akt e e 71 5

Remarkss Dé, dmwdown;, ft,

P R S S -—ans e

Use of waters D, domeatic°
supplyg S. a'hock; NU. not i:n D RIS

D”s dee ro*»éw’; Iz"n,

2% rmm

’riggtion; Pa‘}r Fﬂbliﬁ .f. )

foot or feebs gph, ga.:.lons per houx', gpm, ga&lonsw

per minutes hry hour(s); L, log; m.i:x, minuts(s); temp; temperature in

dsgrees Fahrenkeit,

Remarks on the adequacy and dependability of water o

supply, general quality of weter, end materials peneirated are reported

by ownars, tenantz, drillers, and otherz,

exzept pump tests on wellsz

38/1=-26R1 and 38/2-19LJ which were mads by the U, 8, Geological Survey,
Ground Water Branch, i

PAater lavel

zone{s)
R
3 .
Characta § ¥ o, & Remarks ° .
of B Dets % 5 | 3
materisl ] E : e 2 g
248 125 | % x
~E-Rc 5, 2] ’ '
o d Pl )
ﬁ i g g‘..ﬁ . ;3‘
Sand 40 1946 | 7o 2| D, S| Bottom 6 £t of well backfilled
with gravel, zsome water at
40 2%, Supplies 3 homes and
30 bead‘ of cattla,
%0 . 105 4=16=56 | B D | Well nsver goes dry,
Quicksand 4o2 | 4-26-56 | 3o %] D |Water lavel fiuctuates with tide.
. SRR R Well pumps fine sand.
Clay, hardo | 9 | March 1953| oo | '3 | Tields 1 gemp L.
sandy o
e 0o’ " oo N | Do | Drilled almost entirely in hard
, L . : blue clay, Inadsquats supplye
Sand 5-30 | Pa11 1952| 3, | D |Bottom few £t of well backfilled
with gravel,
oo 08% oo U3 | 4-16-56 | 3, ¥ Hard water,
Band and 00 oo Jo %] D |TYield 5 gpmy L.

gravel

B
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Table 1o--Becords of representative wells in the

s | e e P
* r |(feet)|well | woll | well to top| neas
. . . (feat) (indm)'(i‘eetf (feei‘S (faet)
To 37 Ny R, 1 E4=-Con,
2K, | Les Holcomb 10 | or| 49 6 |49 | 33| 1
210 | Stan Solomon 3 | br| 55 6 |55 | 55| o
2Q1 |z41pha Barber s loe| 9| 2 12| 2 9
22 |7, e Barber g | or 3 | 4|38 | 30| &
1261 | pra S. R Boynton 10 | or |19 6 l139 122 | 11
To 3 Nur Ba 1 Ko
1B1 | Everett Mats 210 | x| 330 6 |330 | 117 4
1X1 | Dave Jefferson 15 Dr | 280+ | oo [280 oo oo
3J1 | Lee Brothers | 25 Dg 75 842 oo o0 .o
4Bl | James Adams 165 | Dg | 12e6] eo | o | oo | o
401 | Pete Baker 95 | or |27 | 64 |17 | 202 | 13
402 | ~-Stetmets 90 | or 115-1204. b ee | oo | e
4D3 | Neptuns Beach Water 30 Dr‘ 143 8 |143 133 11
Lasoce Inc, _
521 | W, s, Eibbard 60 | or| & 5178 | ea | oo
5HL | Harry Dawley or| % | 6| %] 10} 2
5H2 | A11en 0'Dell Dr| 2 6 | 2% | o oo
5R1 | John Pinkbonner 10 Dg n.vH 3% | . oo oo
nm| v, s. Navy 8 | orfas0+] 10 f150 | o] .
1210 | Eerbert Johns 25 | Dg| 18| o | oo | oo | oo
1231 | Prancis Celeatine 60 Dg| 13%| 36 | 13%] .. oo
»Ka u; S, Navy 45 Dr | 200 10 | oo | 200 .o
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Lummi Indian Reservation, Whatcom County, Wash,-=Con,

zone(s) Nater level |Purp
Character | Feet Typs { Use R ks
of material [peicw Dste  |H,P, omar
‘ datum
Sand, fins o0 e | oo D |Test pumped 10 gpm for 4 hry L, -
Sand sa oe Js D [Vever pumped dry, _
Silt, glacial| 5<6 oo S D |Adequate supply,
e o 40 o o 5-6 .o Jos3| D |[Never pumped dry, Occasicnelly
pumps fine sand; L, :
Sand 8 1955, |31 | D |Originally 39 £t, deepened in -
1955 because well pumped sand;Le
e o G0 5 o o0 0o N NU {Inadequate supply; Le
ea Y 2@ - § s '“‘Ha.rdpe.n" at 280 fte
0o 1,9 | 4=17-3% s D [Supply not adequate for’bo‘bﬁ
8bozk and domestic uae, )
Qo 105 '/0“'17"36 39 % D 7
Gravel, fius 0o 00 _ Sb D {71214 10 gpmg Lo
o0 a0 oo P, | D Pupplics 3 homsse
Sand, very 66 | Jany, 1953|=> 2 | FS |pd 73 £t after 4 hr pumping
fins ‘ 6% gpmg Lo
o0 60 3“ 3"47 Y D hI‘o
Sand; fine 10 1951 Sed| D (Lo
e o d0 a0 20 ' 9 D !ield 10 gpm; Lo
Sand(?) 607 | 4-17-56 |S, 4 | D |[Supplies two hcmes, Water
. level recovers quickly, )
Sand, medium {mear |Spring 1952] N NU Abandone-d dus %0 zaline watar,
surface
Clay, blue oo ae N | Ds [Small yleld of saline water,
and sand
Sand 83 4=17=56 B D I'ﬂedle.]i) tﬁver goes drys sand entire
Sand, fire 36.9 6"’24‘52 o0 'Y Saline wa.ter; LQ
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Table l,=-Records of representative wells in the

41t1- | Type | Depth | Diam, |DeptH..Fator-boaring.
Well Owner or tenant tude of | of of of | Depth j Thick-
Roe |(feot) | well | well |well pasingbo t°§ ness
: . _ (feet) [inches) (foot) | (feet)
Ia 38 Nog Ry 1 E=-Con,
13Cl|Francis Celestine 69 Dg 7 48 se .o .o
231|1, F. Harnden 6 | g % | 8| 7 1
2B2le » o-ofioo oo 0 35 Dg 36 486 0 oo oo
2,Gllart Humphreys 120 Dg 1545 426‘57 5 o0 oo
2531141 Peters 35 Dg 11.9 TR 0 'Y oe
25Q1 |Jimmie Alexander 35 Dg 17,1 TR 0 .o oo
26R1 |Art Pierre 115 Dg 18,9 36 _ 1971 <o o
26B2]|e o o 040e 0 ¢ o 105 Dg hVA oe oo o0 oo
34X1}Gooseberry Point Water 50 | or | 70 6 | 67 54, 13
Assoce ‘
34Q1 Jones Fam:lly 6 Dr 185+ 6 185* ... 'Yy
- 35R1|Viec Johnson 35 [Dg=Bd| 29,9 {30-8 k'A 25 7
36C1 {Dora Soloﬁon 35 Dg 12 R 0 o0 oo
34E1 |Pe1ix Solomon 40 | Dg | 1605|9660] O] ae | ee
36ML|A1 Washington 0| or | % 6| 54| 54| oo
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Lummi Indian Reservationy Whatcom County, Wash,=-<Con,
.zm.(xi_____;litat_leml__ Pump .
ee Typa -1} ;
ogha.rzctei:l below Dato P, : Remarks
mnaier datum )
Sand 3 | 62452 | B | D [Lowyielq,
Send and 5 o0 So 3{Ds8 |Topsoil 0-2 £t olays blre;
gravel ] psbbly 2=36 ft.
Clay,psbbly 302 | 4-17-556 |Sg}e3| NU |Dug 0-16 £t, augsred 16-36 £43 L,
oo 4e7| 3-28-56 | B | D |Originslly 46 £%, backfilled to -
‘ : rresent depths CGravelly clay- fron
0=16 ft, Dy gravel at 46 ft, -
Dry from Juns to Oct,
Clay,gravelly 302 | 4=17-36 X | NU |Originally 70 £t deep, Goes dry
. OVery SUNMeI's Temp 453 Le
eo 1.7 4-16=56 B D Dug mostly in clay, Water 1evel
: drops to 8<10 £ below LSD in
summer and £all, Temp 47,
.o 22| 3-28-5% | BS | W |Dd 6,31 £t after 3 min pamping
~almost 12 £r, ’ﬁbmp 47o
o0 0 PP ). | Dz |Dug in gravel, with a few layerﬂ
_ of sand 1-2 f£t- thick. Supply
was inadequatad T
Sand 56 | 10-23-53 |T, 3 | PS |Dd 4 £t after more than 1., hr -
punping 22 gpm, Supplies BHoat-
house, cafgwand 50 homes; Le
Gravel oe oo N |De(?)|Abandoned due to i:m:ds&mte '
. . ' mmly‘ e 1 hd
Sand, black | 22,9 | 7-26-48 |8, 3| D [originally dng 0-34 £5, augerod
. . 3e5 | 3-28=56 | 3442 Lty Le . .
| e 1-2 " eo N | N0 [Water is of poor qualitys L
Clay, pebbly 362 | 4-16=56 B D |Goes dry in the summer, lla.ter
hard and salins; L,
Clay and sand| .. 00 P D |[Originally drilled and cased to
: 120 ££ but was "dry%"-at that
depth, Yield 50 -gph,




Table l,--Records of representative wells in the

Alti- |Type Depth |Diam, |Depth{ Water-bearing
':?: Owner or tenant- 'z.udo ) of dll °§1 Oti
d feot)|well | Well |we cas
. |(feet)[inches }fest)
T, 38 N.o R, 2 B

6Bl | Frank Imhoff
6P1 | Percy Hood

T Lumm:. School

1881 Franéis ‘7 giffgrsdﬁ )

18p1 Matilda Jefferson
19G1 | Pete Nelson 4

1962 | A, W, Baker =
1/1911 | W, &, Connacher.
2/1912 | N, P, Cruikshank
M, Jo Holland

o .. o do e o @

10 |pg |22 | 3 | 22| 18 4
40 | Dg | 18,0 4-9.2 | 18| ee | ee
20 Dg 15 %0 : oo o0 oo
45 Dg 16.3 - 48 ') oe oo
35 Dg 15 36 15 .o oo
35 | og | 94| 36 | 134 .. .
. _
30 | og [17 | 2 | 17| 5 12
35 | or {170 5 | 170 | 165 5
35 Dg 11,9 36 12 e ae
40 | pg 17,1| 30 17| e .o
195 Dg 961 36(2) |~ %l .se .o

i
b

et e



Lummi Indian Reservation, Whatcom County, Washe=-Concluded.
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zoge ! 8 ) "a.tel' 1.“1 Mp.
© Character | Feet Type- | Use Remarks
below Date H, P, :
of material datum
Sand, fine Flowing 8-9-46 oo S [Flows 7 grme Water saline,
T ‘ ‘ '
Sand 2  [July 1948 |[C, 74| Irr |Dd 18 £t after 4 hr pumping
_ e 130 gpm; L,
o0 do .o 11,5 | 3-27-56 J 1 [ PS [Water level can be drawn down to -
X the bottom of ths well in 1-2 hr,
Sahd entire depth,
| ®Quicksand® oo 0o . | Dastroyed beeause "quicksénd" .
could nol be kept mmt, .
Sand 8,2 3-27-56 | B D |[Has never been dry, Temp 434
" Sand(?) Near e BS | D |Temp 43
surface -
.o 5ad 3-27-5% | S D (Supply low in summer,
: Sand 12,9 | 7-26-48 [P, %| D
. Gravel, sandy| 38 1946 |3, 1 D, 8 |No appreciable dd bailing 700
' gph; L,
- Sand, fine 6o3 4-16-56 1So ¥| D |L, - - .
e e 30 o o 10,8 0d0a ¢ [Se 1/§ D |Goes dry in summer and early
' ' falle Dd 1l.15 £t after 39 min
pumping about 1,6 gpms L,
Temp 4%
gSand and | 3ol 4-17-56 Py 4| Do S|Area around well very sandy and
| gravel gravelly, Temp 465

|/ Test made on 7/26/48 showed 1160 ppm of chlorddes

frets et vommmckone vn e s

g

ae ==
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‘hble 2.-Repruentativa springs in the Lummi Indian Reservation, Ihateo- County, luhin(hon g

i
i

{Location of springs shom on phta 1)

12
<
i

SRR o L K
»

pegy

Spring ‘ . Altitude  Water-bearing : S
msber Owner or 'l;.emnt_ above -t . Oscurrence . Use , Remarka -
gea level . - ‘ ‘
38/2-7M1s  Norman Bosler - 30 .;Sand Contact between D Seasonal fluctuation, !
Voo S, ' ‘pebbly clay and : ! '
T . : overlying sand __ L
38/2-TH28  Joe James ! o 30 o 030 o o0e 0d0 ¢ o ¢ D Occasionally goes dry during
i ‘ ' o sumer monthse
‘ -
38/2-7U3s  Gearge James 30 ©ed% o o0 0ed% 000 D Sessonal flnctuation, mpp.'un
: i ‘ ) ‘ : ' 3 honu.
38/2-18L1s Martha l}dlimal ‘ 20 o odoa o o0 e 006 ¢« ¢ o NU Water appears cloudy, tonp 1.6 ) 19
38/2-1B1s Al Gharlosg 35 0 0d0s ¢ .o ¢ 2 040 ¢ ¢ 0 o Water 1eavea 4ron atnin in sinky-
. temp 46°F, Chleride 38 ppm,
38/2-1961s  Ellen Charles 30 e e eaol0 ooae D

m e -

Seasonal fluctuation, te-pl46°!‘.

10
T3

ht]
v



t

I

25

‘Table 3.~eAna1yse§ of ground water in the Lumﬁi indian Reservation

Analyses, in parts per million, by U. S. Geological Survey (April €o June 1956)“

Well Hardness ‘Chloride Bicarbonate Dégth
number as CaCO,4 (c1) (HCOs) .o ‘Aquifer
©o ' T well ) .
(feet)
37/1-2K1 206 4 . 42 Sand
-2Q2 176 26 .. 8 silt
38/1-4B1 48 16 .o 11.6 .e
- -4D2 162 18 e - 115-120  Gravel, fine(?)
-5H1 118 14 37 34 Sand, fine
-5R1 54 26 .. 11.7  Sand(?)
-25Q1 46 22 .. 18.1 .e
-26R1 40 16 61 18.9 ..
-3sR1 114 a2 110 29.9  Gravel
38/2-7M1 .58 16 55 18.0  Sand
-1961 104 26 116 15 Sand(?)
1/ : ,
-19L3 172 110 .. 11.9  Sand, fine
-19L3 172 136 116 1.9 . .do. .
39/1-34N1 78 - "10 .. 9.1 Sand and gravel
1/ 4/16/s56
2/ 5/24/s6

PR T T A RN . T
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3%/2-1Q1¢, Beut 10 £t eist of gravyl . J_A_m.u_gss-"
- ... Tead, end adout 200 L& southmest 101
Cobee of hoenge, Altitnd. B 5,7 3402 cu oZ1.0

Haterigd:i:. - 'l'h%ekniﬁt DOpth

4o

Soﬂ.dark....... ,3“’3

Soil, brows, 0laysy . o .. N S— 5_..._ .

Sand, brown, mdim to-

GOATSe, Water, o o 4 5 10
Sand, gray, fins to : ° '
md.&ma w&t&l'o e o Q ° 25 35

311t, gray, sandy, grading
into silt; clayey, water 10 45

' water level = 5,39 rt below

aud'mo datum,

38/1<4Bl%, Aboat 30 % scotl of Jamss
Adan's houssy and a Paw feot soutk
O barbed wire femse, Alt, 165+ fhe
8911, browa graveliy, . 2 2
Clay, browny saxdy {wet),
withs 3’1"&!\!10 0 @ 2 0o pil i3
Clay, gray, stisky {wat),
with pibbl@ﬂ @ ¢ ¢ 0 o 25 38
Gravel, fim to coorse
2,

_,&aﬂd clafZEG @ o 3 2 0 3

38/2<4J1%, dbout 109 £t wost of
greval riad and 130 ft south of

26 - 4T _m.:u_ 4..--:..9 o tost heles

p Iatari als - . Thiglmeu Depth

" Sand; mediumscoarse, and .o
fins gravel, water, o o 3-...15

Sand, grays fime-cocarse,

Walors 0 e ¢ 0 0635 o a 5 20

Sandigreys Ledium, mater _ 39 73

Water level=4o™ £% below land-surfuce
datum,

38/1-13J1t, About 40 £t south of gravel

road, at top of h:lll. Altitude
140‘.’ fto - . :

souibrmaovoeoo 1l 1
Clay, brown, with psbblsa 19 - 20
Clsy, gray, stifl, cohssive,

with pebbles, o o 2 oo 25 ~ A5
No water-bearing material emmter&d

38/1-14410%e 4bout 40 2t east of dirt
roed, in clsaring, Alidtude 30+ ft.

50113 0layeYs o s o ¢ o 1 1
Clay, gray-brown, stiff, co- =
hesive, with pebbles, . 14 15
Clay, grays cohssiva,{wst),

with psbbleds 2 o o 2 o 5 20
Clay, gray, silty, achesive

(wst) with a fow pabblss 135 35
Claye grays cohosiva, with - ,

a few pebblez (wet) , o 35 70

W It itud 3-"'3‘9‘9
8cii, brevwn, clajaya o 2 2
Glay, brown, with grsvel 3 5

Clay, gray-broman, with-
g!‘a?'elooooaooo 10 15
Cley, zray. stiff, with )
psbbles o o ¢ o eee 30 45
Clay, gray, stiff, cohpzive

we bles . . . 5§ 50

Ne water-bearing material from 0-45 £%

38/1-841%, About 10 ft east of rosd
to Sandy Point, and 100 yd-mowthe~=

! wost of Lse Bros, farnhoun.
“Altitude 6+ fty5- - -

So0ily dark, 2andy, o o o 3 3

Gravel, fing-medim and me=

dium sand (water at 6 £ft) 9 - 12
(contimusd maxt soluma)

38/1°uc1t, ibout 30 £t southwest of
Art Humphreys, Altitude 120+ fto

§Eil. browng 0187'63'0 ° 2 2
Clay, brown, with g'raval 3 5

Clays gray-browmy, with - . . -
gravels o s s 20 o o 10 15
Sand, coarss and gravel, .  .: -
fimﬂl'ECdiua 2 e 0 0 12 27
Sandy gray,s mediu.m. and soms -

fine gravel (wet) « a2 » 16 43 :

Gravel, fine-coarse and soms - -
gray-brown, msdlum sand 7 50

No geod water-bsaring material
. encountered,

RS -
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Table 4,-<Logs of test holes~-Con, ~ - : o 27

38/2=isclt, tbout 150 £t 8SB of
-Francis Jefferzon’s houss, eboud
10 £% north of woodsd u’oao

——Altitude 35¢ £t, .
Thickmsa Dopth
(f2et) (foot)

Eatcrnls

Soil; brown, sandy, s ¢ 2 2
Sandy brown, medium , » 3 5
Sand, gray-orown, fime= .

medium, water below 8 £t 20 25
Sand, gray very fine, or ‘

clayy, Waters o o o 06 0 5 30 ‘

S1lt, gray, or clay,
water, o e o o6 ¢ ¢ o 10 40

Clsy, gray (very wet) . 10 50

Water leval-=10,15 £+ below land~
surface datum,

38/2=18F1%, &bout 200 £4 west of
Lumni Shore Rd, and about 25 £%
south of 3mall mew houss,
Altitude 202 f£3o

Seil, brown sandy, s o 3 3
Sand, brown, fins-medium,

* water below 10 £t . o 22 25
Sand, gray to browne :
fins, and some clay with
pebblebg waters o o 5

Clay, grays cohesivm(wet)
wit bles 0

o

38/2-18F2t, Located in bottom of
sand pit, about 25 £t north of
gravel rcade Altitude 15+,

Sand, browny fins-msdium 5 5
Sandy; gray-brown, fins
(noia‘b)...-o....l 6
Sand, gray-brown, very .
fine or Silt' watere o« o 1 7
9

Silt, gray=brown, clayey, S
Waters ¢ ¢ ¢ 6 6 0 06 0 0 2 ‘
Sand, gray very finep - T
'&‘561‘00....00.01 10
Clay, gray-brown (wet) ' '

with fine gravel ¢ o ¢ ¢ 1 11

38/2<18P1t, 4bout 200 £1 east of Indian
Comotery and about 20 £t north of
. parrow road into tho eomatory,
Altitude 15+ f£t5--

Thiekman Dopth

- 38/2-196G1%,

Materials
(fest
Soil. reddish-brown, se.nd, S -
and gravelly (£fi11?)e o o'e 3 9

Glay. gray-'brawn.. 2 e o s o 3 6
Clay, grays cohesive, with Co
pebbles (wet below 12 fi) 9 15

~ Clay, gray, cohesive (wet)

with & fsw psbbles, ¢ ¢ o o 45 60
Sand, gray, fine or silt (wet) '
and_cla e a 30 90

&bout 50 £%5 south of
Peto Nslson's houss, just a few £
north of fence, Altitudas 302 ft,

Soil, brown, 8andys ¢ ¢ ¢ o 2 2
Sand, brown, fingemssdium )
(water below 4 ft)o o o o & 1o

Sand, gray-brown, fins-medium, :
Waters o o 0 0 06 o 0 0 2 o 10 20
Sand, gray, fins, and soma S
gray clay, wate® o e s 00 . 5 - 25
Clay, gray (wet) with fine- .
medium gravel and pisces of

0
Water level=7,29 £t below land-surface,
38/2-19P1%, About 40 £t west of Lummi

Shore Rd, and 100 yd ENE of houzioo
Altitude 25+ ft,

. Soil, brown, with gravel and

cobbleSs 2 « o ¢ 20 8 0 o 2 2
Clay, bromn, cohesive, gravel 6 8
Clay, dark gray, cohosivo(wet) .
with pebbles, o ¢ o o o o 17 . 25

~ Sand; gray, and some fine I
- gravel (and clay?) ¢ o o o 15 40

o

Sand, coarse and fins-coarse
gravel with gravel becoming
ser with dept nd clay?
Material below 25 £t was appgrently
water-bearing,



et o b st o s w4

?GI’B.‘VBR.Q a_‘,o Q'@ 0 9 e
i §e,nd and gga&;_q__g [~ N S W 15

. Matexial

b3

38/ 1="EQ0 N

1

28

33/1-25CltoAbcut 200 £t north of .
Cagay Rd, and sbout 50 £t nortk-
ezs% of bary, Alititude 115+ %0

n&tﬁri&ls (fee" 1 (gggﬂ
Scil, light brown, gravelly 2 2
Clay, gray-brown, psbblss 10 12

Sand, gray-brown, fime-

medivt (meiatde o 0 0 0 6 17 . 29
Gravel, 2 0 00 2006 1 30
Sand and 3om3 pebbias, » 6 9 59
Gravels 3824Ys o 0 0 0 & o 4 632

Gravely cOAY3S, o 0 2 o o == -

No water<bearing materisl enu,ounterea
below 29 f%, .

R P

38/.«.”&‘.3@‘40 dbcus LUI D wesh of
Lumni Shoes P, Altituds 35¢ £6
Scily, reddish-browny gravel 3
Glay,brownooaoo 200 7
Clay, gray to bru?r:p st:icky,
som fins g.t*a"eua e a 0 0 12
Clays grayo, azd madiuna-~
COAPS3 Eravdio o o e

e o 11
eo 2

[P ] 3
Fm\\b N Bw

below 32 £% a.pparently
water-“ c&.‘i"'to

&bl LU0 £ Wat and 100
26 nozth of hza Q .',-’,“o cornes &%
*I;l:... SE ¥y g 28, (eboud 100 2%

i of Bmozsliouws RiYedlde 1208
Scﬂpbrmmo..o..oel 1
~ Clay, brown, few pebbles » 4 ~ 5
. Clay, gray to browxn, with .

15

fine gravels o o o o o o 10

Sand, brown, fims-medium

(moist' balow 20 ft) .( @ o 45 60
Gravel, fine-coarse, ¢ « ¢ 12 72
gs&nd......." ..3 75
| Gravelo fine-medium o+ & o 10 . 85
Gra.vel. coarse, « o '. o e 1 L 86
sandoooooooo“oaol - 87
Gra.vel. COBTSe ¢ ¢ 0 o o o 1 88
Sand and gravel below 20 £% was moist,

i

|

but not wet,

Thiclm«sss Depth

Table 4o--Logs of test holes-=Concluded

38/1-36B1t, ~Lecated in the southwest
corner of the intersectlion of Smcks-~
houses Rd and Lummi Shore Rd, sboud
50 £t south of Smokehouse Rd and

“""100 £t west of Lummi Shore ‘ldo
Altitude 30+ ft, . —_—

Matorials - - Thickmess Borth
R ifo ced
Soila 5 ¢ 5 o o o.‘o‘o o‘o e 1 i
Clay, brown, few pebblss, s 4 5
Glay, gray to brown, pebblss S
Rﬁtoo-ovocooo';}noA 15
Clay, grays, cohesive, '
pebbies (Wot)g o o o o o 0 12 27
Gravel, medium=cosrss (emd
013Y)6ooo- s s eeao 8 35
Gravelp, finsemedius and gsnd 30 €5

Material beicw 27 £t was apmrsntly
watev-bearing,

Water leveled,32 £4 belew land-surfaca
datumg -

48/1~36E1%, About 200 £t west of Lummi
Rd, in yerd at side of housee
Altitude 40t £t

S0il, brown, gravellys ¢ o 0o 2 2

. Clsy, gray-brousn, gravel , o 8 10
Clay, graye zchesiwe, pebblss .
.and pleses of shell (wet) o 7 17
- Glay, grays cohesive (wet) , 10 27
,g_‘a,}jg;‘ﬁand Ql&""‘?a e 9 oo X Egé

Raterial below 27 £% was apparentl:y

waterﬂ:earinga

382 nat, dbout 75 £% west of blacktop
*  roady in clearing between 'bwo hcuses.
Altituds 35+fh,

l Soilg brom’ sandyo e ®e 3 0 @ 2 ) '_2

‘Sand, gray to brown, fine to o
mediume, o ¢ ¢ ¢ ¢ & @ 0003 5

. Sand, brown, medium, wet below

'Sftooocooooonoos 10

~Sand; gray to brown, fine to oo
. medium, water below 12 £t , 7 17
Sand, gray, fins, or s'lt.water 13 30
8i1t, aay, water, or (clay with
mbblesnooooo e 2 e @ 40
Clay, gray (very we+) pebbles 50 90

Water level-8,51 f&l)glow land-surface
datum, ¢ -
L
o A -
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Table 5.-Logs of representativa Yolls o .o 29

37/1"2639 Jo Eg Francisco,

Cy Fo Livermore & So
"-, - .:.1:\ hterials

Topsbil. . :o e o o .

s o @
'Hardpan"....-..o
.

c:‘.S.YQ SOf'bg blus, « »

fee
i .
12
-5

Clay,; Blue, sandy, hard 31
Clay, bluey sandyp, hard,

and coarse gravel

-]

1

" 19
50

60

Altitude
about 15 feete, Drilled by -
1

~ Thickneas Depth

Casings 6-inchy, 0-60 ft, porf. 47@60

fte

e - LS

" Bezona & Sons, yﬁ.

© - Materials . TN 9 (s l}

e o

37/1-11€1;, Dr."S, R, Boynton, Altitude

about 10 feet, Drilled by G Ho .
"Phickness Depth °

Clay, yellowg and gravel 16 16 ,3
Clay, blue, and gravel, ¢ 14 .30 |
'Hardpan'ooo,oao.,6 36_:
Sand; water-beaying ¢« « o 4. . 40 -
Clay, blue sticky. o+ » & 88 128
,Sand; water-besring ¢ o ¢ 11 _ 139 -
Casings 6-inch, 0-139 ft, bottom 2
feet of well backfilled with gravel,

. .
‘.-,,. . - h
-2 A wE T

*

37/1-2K3, --Yorkston, Altitude sbout 38/1-1}31. Everett Matz, “Wtibode”
“15 £+, - Drilled by Ce Fo Livermcrs

& Song 1953,

& Sonsg, 1946,

Topsoile ¢ ¢ o« o ¢ o o
CIay, yellow-gray. P
Glay. blude ¢ o o L)
Clay, gravelly. e o0

nd and e Y

!
15
16

9

1

16

32

ol

" Casings 6=inch O= 41% ft, 5~inch 41
to 44 £y perf. 41d=44 f%o

37/1-2K4,  Lee Holcombe

sbout 10 £4, Drilled by

Ce Fy Livermore & Sonp 19555

TOPSOﬂaao.oooo
"Ha.rdpan". e e e e oo
CIGYQ bluse ¢ ¢ « ¢ ¢ o
Glay, gravelly, hard. .
finep, water-b

casing: 6-inch, 0-44 ft; screened

from 44 to 49 ft.

37/1~2Q2.‘ 'J. G, Barber,
about 8 ft, Drilled by
Li ore & So

8011.........

Clays, blue, with boulders 24 - .25 .
Sand and clay, alterna- '~

ting layera. e e seoe
si1 eari

Casing: 4-inch to 38 fto N

Fokw

Altitude |

1
C 15
24,
38

thitt;de

1

5mf

8

L

1

30"

about 10 feet, Drilled by Radke _

T°P5011000000000~3j”*3
Sand, "iron water muck" 16 - 19
Clay, blue, sticky « » ¢ 98 117
Sand, small amou.nt of water 4 121

Glays blﬁ;, et 2 e o200 330
Casingg 6-inch, 0-330 ft,

38/1-4D1,- Pete Baker, Altitude sbout
95 feet, Drilled by C.F, Livermore " -

& Son; -1953, i I
TOPBQﬂ.ooooooo 2 2

Clays blue, some pebbles 100 12

Gravel, pea; water-bearing 13 15 .
nd, “water-beari

Casings 6-4 inches D- 117 ftg perfo
97-217 £ tq ;

- R

38/1—41)3. Neptune Boach later Assoc.o ‘
Inc, thitude about 30 feete * -

led by G, H, Bezona & So |

. Sand. very fine, water- -
o 21 .

. > Sand and gravel, alluvial -2 2 -

. e

‘Clays brown and gravels » 15 17
Till, blue (“hardpan®)e » 70 87
Gravel ‘and ‘sand, water- o e

' bearing, tested 3-4 3 90

- TiIl; Blue ("hardpa.n' e e - 43 o 1?3

egted 6
casingt 8=inch "0=137 ft; perf. 133"'
137 £t3 4010 screen from 133-143 fte

e e S e mes e i e
- + Loate e d
-~y
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30

/1-5AL W, S; Hibbard, Altitude
sbout 60 fest, Drilled by -

Fy Livermors & —

e hicknsss Depth
FY Pla.teria.ll o T ;‘ L

Sand and gravel, brown ‘- 20 - 20 -
Clay, blue,’ sandy; some =~ - *
@3731..‘...-5‘5;-58-'78-’
Boulders e e 0 e s oo e % X 81'}
Clay, blue, sandy, hard 8 -
Casingaj 5-inch 0-78 ft, - -
38/1-5m.. Ea.rry Dawloy. Altitude
' abou‘b 6 feet, Drilled by

s'—"»do o ¢ & o ] ooc b 30

Sand, £ins, water 24
Oasings “6=inch 0=29 fto amenad fronm
29=34 fo ‘ _ . :

38/1-532, 4llsm O°'Dall, " Altitude = .
about 6 f20%, Drilled by
G, H, Begona & Sons, 1951(2)

Sandg:hne.a...oo 2‘

1 o e 2 8 2.8 O T

ClaYe o o
Cas.'mgp 6-inch to 24 feetg perforate

4=

e e e — e

- B I 1

38/1-12K0s Ty .s; Navy,
about 45 feet, Drillad by :
_Gq Hy Bezona & Sonsg 1252.

Sand, fingy water from

"Otitude - T ’Q

-

3=23 fecty o ¢ ¢ ¢ ¢ &« 23 23
Clay and silty, a few

pebbles, low psrmeabil- . T
ity..’..."..lw 2m-

Sa.ndg fine, brackish
water e e e e
Casings 10-ipcha

2 L RN

2 -

- T
P

38/1-2331. -

Clay. e o6 0 0 0 0 o
“Hardpan" .o o .0 0 R S

gravel, ; - §,__ .
Casings 36-inch 0-8 ft. .o .

M, F, Harnden. Altitudo_-_

38/1-2B2, W, F. Harnden, Altitude
%bcnt faet, b owne
Gfa.zsg%hsg pebbly 32 35

No casing:48~-inch open hole to 16 T
6-inch gpé'n hole f?gm 16-36 ¢ Bes

Gasings 30-inch 0-34 £to -
38/1"36010

Tablo 5,-—Loga of rapreaentativo wolll--con.

38/1-2531, Al Peters,  Altitude about

_ 35 ft, Dug by owner,

Vaterials ‘rh%c!kno! .}.(D.E Pﬂ‘! )
TOPBOﬂ IEEEEEEEE 2 2
Clay and gravel ¢ ¢¢ ¢ o 66 68

Qlaz. e 2 ¢ o 0 o @
72-1nch opsn holo to 70 ft.

38/1-3431<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>