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REPORT ON DRAINAGE
NAGLEE-BURK DISTRICE.

The Naglee-~Burk Irrigation District liss north of
Tracy in the land much of which was formerly overflowed by
the San Joaguin River at flood stage. The land is now pro-
tected from overflow by levees and is irrigated by pumps
which 1ift the water to the level of the highest lands in
- the district. In recent years e thorough system of dralns
has been installed to carry off execess subsurface water.

The district is made up of lands of gocd-quality
which under irrigation are productive of large crops. The
region promises to be productive continuously if irriga-
tion and dreainage are attended to. Neglset of elther will
jeopardize much land in the dlstrict and will undoubtedly

resuli in dastructlon of 1arge areas.

o 5 -!._.,
. Fagrikiae Plae

' When the: land was fi“st protected from overflow by
levees, the distance to underground water wes mors than 10
feet except for the lowest lands. An open drain was bullt
in the lowest area when the irrigetion system was constructed,
and the water levels were maintained in the lowest part of
the district 8t a satisfactory depth. In 1918 the West Side
District, irrigating higher lands, started operating and, as

frequently happens, lower lands ~ those in the Nagles Burk
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Distriet - were menaced by & rising water plane and incrsase

of alkali in the soil and subsoll. This condition has

gteadlily increased in seriousness and has placed & large bur-

¢
den upon these lower lands.

This report is written to describe the conditions
and to suggest remedies before great demage 13 done. An in-
vestigation hes been made in the field to determine the
cause of the present menace, and to suggest methods of
prevention of further damege. A plan of cooperation betﬁeen
the two districts is ouﬁlined, as 1t is only by cooperation
that lower lying lands can be protected from the mensce of
seepage originating in higher lands.

Drainege is essentisl in all irrigeted regions.

It is not possible to supply the soil with exactly enough
water to supply plant needs and aoll evaporation = an excess
usually is supplled. This excess epplication besides insur~
ing the full ebsorptive capacity of the soll serves to

flush out the waste products and alkali, and acts to cleanse
the soil much as the removal of sewage serves to cleanse &
tom.

Irrigated land at a higher level produces seepage
weter which menaces lower lying land. The difficulty of
estimating the amount of this sespage mekes it diffieult to
determine the exact part paid by the higher distriet in the

necessity for drainage in the lower land.

2
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There are no doﬁrt decisions in Celifornia which
deel with the case we are considering. Dralnage sults have
usually been between lend owners in an irrigation district
end the district or between:individuals. The dostrine laid
down by our Supreme Court in sueh cases is clear and estab-
llshes the principls thet any damage done to an 1ndividuai
by the acts of a district in carrying out the public duties
of the district must be paild for. The same principle ap-
pllies to individuals.

The case before us, however, 1is different.
Here two sepasrate guasl-municipal corporations are concerned,
Thers are no court cases, known to the writer, involving two
districte. If the land in the West Side and Naglee Burk
districts were all in one district drainage work would be
assessed against the entire acreage. By so dolng all users
of water would pay.a part of the drainage costs. In some
states (Nevada for example) dfainage laws are so worded that
ell users of water who contribute to the necessity of drain-
age can be assesgsed the costs.

This 18 a very just provision,for it is true
that every user of water and every irrigation ditch lying
above an ares are contributors to the necessity of drainage
on the lower lands. When, however, the higher lands and the
lower lands are in different districts, there is no way of

agssessing cost on the higher land for drainage work on the
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" lower land even theough it may be proved that the seepuage
water from the high land is the cause of the need of drainege
on the low land.

Recourss to litigation 1s the only means of fercing
payment upon the upper digtrict. It 1s thought that the case
of West Side and Naglee-Burk dlstricts is so easily understood
and so patent that some mubual arrangement can be made which
will be fair to both. |

The details of the reasoning as to the problem are

given below.

HISTORY OF IRRIGATION AND RECLAMATION AROUND TRACY.

W The writer made investigations of irrigation around
Tracy in 1910. AYv that time there was practically no land ﬁ#’
irrigated west of the San Joeaguin River.“iievees had been
bullt to protect the bottoms but they were not effective.
Cross levees were not in existence and high water breached
the levees and flooded the bottom lands almost Invariably
whenever large floods oceurred.‘xgn the winter of 1911 the
Naglee-Burk lands were flooded by a breack above the head of
Paradise cutﬁal&ﬁproved levee construction has served to
protect these lands since thet year and although Floods wers
high in winters of 1914, 1916 and the summer of 1921 no

Jr

breaks occurred in these years. COCross levess now have

greatly reduced the menace, as the length of river levee
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which protects the area 1s shorter then in 1911.

n The levee thrown up by the barge cenal at the sugar
factory, 2 miles east of the Naglee~Burk Distriet, now ef~
fectively protects the region from levee breeks further up=-
stream.ﬁs%he levee thrown up by fhe intake cansal tgrthe West
Side Distriet proteots from breaks in the river léﬁee_belew
that poipt}}!%he river levee between these cross levees 1s
in good coﬁdition‘and of section strong enqugh to protect
the district from any flood which has occurred in historie
times. There are no streams entering thls leveed ares from
the hills to the west and south.’

About 1911 an irrigation ditch was put in opera-
tion on the Naglee;Burk.property. It was later enlarged
and 2 new pumping plant bullt and irrigated area greatly ex-
tended in 1913.

The area watered increased until the enbtire srea in
the diastrict (5546 acres) was watered.

Y In 1918 the;West Side Irrigation District was com=-.
pleted and placed in operation. Thils disfrict joins the
Naglee=Burk on the south and west. It has an ares of 11,811
acres.[’gll of it has been lrrigated at some time since 1918

- and moat of it is watered every year.“ Much of the land is in
alfalfa.!'The highest land in the Naglee-Burk District is be-
tween RC and 256 feeE.L{Tha West Side extends from that level
to slightly over 1Q0 feot.
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SOILS OF THE NAGLEE~BURK AND WEST SIDE DISTRICIS.

The soils of the Neglee-Burk and West Side Districis
are heavy; The Buresu of Soils in the "Reconnaissance Soil
Burvey of the Lower Ban Joagquin VallEY“‘SBOWS three types in
the district: Yolo clay loam, Yeolo adobe end Sacramento clay
loam. These types do not differ to any greet extent in their
‘ absorption of water and in the problems of drainage. The two
‘Yolo types lie on the slopes and extend fram the foothills to
the edge of the bottom lend formerly fleooded at times of over=-
flow. They are soils formed from sediments washeé-down from
the coést ranges fine materisls predominate, consequentiy the
soils are heavy. They, being formed by streama coming from
the mounteins, are arranged in ereas following the directlon
of flow of these streams - from the hills toward the river.
Lenses of porous material follow this same plaen.

The surface of the Yolo soils is hesavy - clays or
cley losme-te & depth of 2 to 4 feet. Below this is enother
ilayer of clay, but more sendy and open to the pessage of
water., This sﬁbsoil is many feet deep. Deeper strata con-
tain gravel and water-bearing materiel as far as wells have
been bored, over 300 feetb.

The Sacramento clsy loam is a sedimentery soll
' deposited by the rivers when in flood. It is a heavy, black
séil underlein et from 2 to 3 feet by slightly more porous

subscil.
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8o far as drainage is concerned these seils are.

noticeable in heving subsoils which transmit water more
readily than the Surface!\%%his is especially noticeable
when borings are made, &8 it 1s common te find water in the
subsolil under preésure even though the surfece soil 1s dry.b‘
Borings frequently encaunter'watar under pressure sufficlent
to raise the level of water one or two feet‘aﬁove the plece
water is encountered.

M The movement of water through the surfece soil
is very slow but much more rapld through the subsOil? bTh
result of this condiﬁion is that drainage from lrrigation
aﬁd sespage from irrigation canals which gets into the sub-
soil moves Wwith considersble rapidity! It may affect lands
at some distence from the pomnt at which the drainsge water
originates and it may act with rapldlty. When watber was
first turned into the ditches of the West Side District
wells in the town of Tracy =~ though not near any lrrigated
land - were quickly affecteéd by undergreund_seepage.' In
gome ceses the ralse in water level was several foot.' %n
the Southern Pacific wells in Tracy the pumps have been

#
raised four times.) In the well at the Traecy High School

Z.
water ralsed and erWned out the pumps over night.

H 1t is the condition of a heavy soll and a more
porous subsoil which affects the drainage conditions and
causes the underground water to move such long distances.

"

The heavy surface soll is of very slow capillarity.’ It
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does nobt draw the water to the surface fast enough te remove
the exceas foréad into the subsoll. It scts as a seal or lm=
pervious blanket and forces the subsoll water to flow down
the slope until 1t accumulates enough préssure to force its
way through this seal. l'the Naglee~Burk lands lie so low that
the pressure of waber from the West Side irrigetion now causes
wells o flow above the surface. The slow psercolation from
this artesian zone underlying the low lands will damage these

lands, if the conditlon is not corrected at once. !/

ALKALI IN THE S0OILS.

Soils formed from sediments originating in the Coast
Range Mountains contain salkali in small quentities. Tﬁis
slkali 1s dissolved by and moves withh the water. Whenever
water sccumulates near the surface of the ground, so that 1%
can by cepillarity be drawn to the surface and eveaporate,
alkeli will accumulate.

Before irrigation was‘praaticsd in this region no
alkali was présent in the surface soil in gquentity large enough
té affect vegetation except in the narrow merginel area just
above the high water line of overflow. This margin was from e
few hundred feet to half a mile wide. It extended around the
upper edge of the Naglee-Burk District snd entered into the
West Side and Tracy-Clover districects. The alkali was ell of
the whiﬁe variety, and was not present in large quantity. It

was readily washed out and the land made good for any crop.
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Small quentities of alkall were present in the sube
soil of all of these heavy solls In the Yolo series, both
~uplend and jowlend. This alkeli, harmless where originally
_ located, is capable of doing serious dams.ge whén leachad oub
and scounulated on lower lands. The seepage water from the
West Side Distriet carries this alkalil with 1t and wherever
thet water epproaches the surface it will do damage to the
land 1f it-staﬁda long emough for the water to evaporate
and the alkali accunulete, The presance‘of alkeli in all
the subsoil of this region is shown by the fach that surface
water in all wells in this region is of poor quality due to
alkall and has to be cased oub.

b If‘the drainage water from higher lands 1s ellowed
to scecumuilate under the low lands, the amounts of alkall thus
deposited will without doubt demage thé lend. The longer the
.condition exists the greater the damage.‘\

| Land along the north side of the West Side Dis-
triet, where water now stends less than 4 feet from the sur-
face, will become alkeline in time if no drainage relief 1s
provided. Lande lower down the slope in the Naglee~Burk
District are more seriously mensced, not only from the
drainage waters coming from the West Side Distriet but also
from the drainage of highef‘lands in the Naglee-Burk District.
Drdnsge must be provided to protect these lands. The menace

existe in both dlstricts ahd it 18 8 problem of mutwal concern.
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1

BARLY RECQORDS OF GROUND WATHER LEVELS.

Records of ground water levels were collected by
the U. 5. Geological Survey and published in Water Supply
Papers 222 (1908) and 398 (1916).

‘ . In thesge papers ere rsporited records collected
by field agents from e large number of wells in the
region around.lracy. The following table shows fecords
from such of these wells as can be identified now. To
these records has been sdded the level to standing water

'ih aummer of 1924 collected by Mr. Harrington. @
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RECORD QF WELLS AND DEPTH TO WATER

1%06 - 1912

FROM WATER SUPPLY PAPER 398.
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The table showas that in yesrs previous to irrigation
by the West Side Irrigation District water level was deep in
the entire region now cccupied by the West Side District. A
compariscn of depth to water with the grouﬁd level at the well,
ag shown on the U,-S. Geological Survey topographic maps, shows
that the level of water is only slightly above the level of
water in the San Joaquin River. As examples, the water level
in the Southern Pacific well in Tracy was sbout 5 feet above
gen Joaguin River level and in the Buschkte is atb approximately
the same level. In a few wells wabter was 10 to‘lﬁ feet above
river level;in more welles it was lower. In only one well,
the Carroll well, was the water muech above river level (here
it was aboub éd_féet}.

Very di?fe:ent conditions are found in 1924. Weber
1evél hag vaised in all the wells and there are indicabtilons
thet the railse has not stopped. Continued irrigation will
cause waber to reise still higher. Records are not avseil-
gble as to when the first ralse eccurred,(though it is known
thet it occurred socon afiter irrigation commenced} or et what
rate the increass in levels took place. Some information on
this subject can be obtained from wells in Tracy where observe-
tions of water levels have been made at vsrious btimes.  The
Southern Paciflc pumping plant in Tracy is a 14" stove pipe
cased well sbout B25 feet deep. A reciprocating pump with
capacity of 20,000 gallons per hour {380 gallons per minute)

has heen installed and'operated for many years. The pump was.

12
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located in the pit & few feet above water level. BHince irpi-
gation wes started in the West Side District it bhas been
neceszary o raise the pump three times, the last time In
April of this year.

The well at the Tracy Union High School is = 12" one,
210 feet deep, built in 1917. A B4 foot pit was dug to hold
the pump. Water was originally 15 feet below the bottom of
the pit. Weabter is now 11 feet deep in pit, or a riss of 24
feet. UThe fifst rise occurred three to four weeks afker
irrigation commenced and was So repid as to drown out the
pump in the bottom of the pit over night. Water haes risen,
slowly, about 6 feet since the first rapid rise.

There is no irrigation close by either of these
wells and'it is probable that weter level conditions in
them represent the géneral ground water levels around Tracy.

A1l wells in the West Side Distrilct and lower in
slevation outslde the district bhave followed the same
history. Rise of weter level has occurred in all of them -
in fact some wells between the West Side District and the
San Joaguin River have raised,so that water now flows above

the surface of the ground.
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CHANGES IN GROUND WATER CONDITIONS
= BINC& IRRIGATION CONMMENGED.

In July and August, 1984, a studf was made of
water conditions in the Naglee-Burk Irrigetion District and
in the immediately adjoining portion of the West S5ide Dis-
trict. Information was first obtained by messuring the
depth to water in wells and later a series 6f borings was
made to determine the depth to ground water.

The exemination of the wells showed that wéfer
levels had raised in all regions in recent jears. In many
pérts of the Naglee~Burk Distriet wells would flow sbove
the ground surface. Some of these wells were along the
Grant Line Rosd - the boundary of the two districts - others
were further north. .

H The faet that artesian conditlions are found
along the highest part of the district is conclusive evidenée
that the wabter does not come from the irrigation in the
Néglee-Burk District but from higher land. The West Side

District ies the only other possible source of such water. ”

Important information on watser levels was
collected by a series of borings made with an 1% inch soil

auger. Four lines of borings were madet
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L. A line west along the Grant Line Road
from the Deane corher Lo the 3.P. track.

2. A line north along the Fremont Road
from the Grant Line Rosd.

3. A line north salong the Lemmers Ferry
Road from the Grant Line Koad.

4. A line south from the Grant Line Road
along the east side of the Grunauer
property.
Record of the borings is shown on the sheets attached;
in all 36 borings were taken. Levels were run to these
holes and the elevation of ground and water above sea level

was determined. The attached profiles show the records of

water levels.

WELLS ALONG GRAND LINE ROAD.

The upper profile shows the record of wells along
the Grant Line Road. The line was run a few fee% south of
the road on the Grunauer property. The profile shows that
water ls found less than four feet from the surface all
along this road from the Deane Ranch to about three-quariters
of a mile west; it is deeper under the land about the Junc-
tion of Lommers Feryy Road with the Grent Line Road. When
water was encountered in these borings 1t rapidly raised
from 1 to & fest, indicating considerable pressura. The
line ﬁo which water raises is in many places within a foot

of the ground surface.

15
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This condltion, with ground water so close to the
surface, is menscing to the overlying lands;.if it is
allowed to continue it will result In the sccumulation of
alkzali at the smrface and damage o the land. It shows
that the source of wabter is from higher land - in the
West Side District - and that 1t 1z not only menacing to
the Neglee~Burk Distriet bui is menascing to the West Side
‘Distriet lands.

Few orops sexcept graln can make the best growth
with water ﬁable this high. Fruit frees would be seriously
damaged and would be killed unless drainage was provided
and alfalfs would be reduced in yield and in period of
usefuiness. It would have to be plowed up and replanted
more frequenbly. If this condibtion continues alkali will

rise and damags the land.

PROFILE ALONG EAST LINE GRUNAUER PROPERTY.

- The profile along the East line of the Grumauer
property shows similsar conditions. The water plane is
high, about 4 feest below the land surface throughout the
length of the profile, nearly 3/4 of a mile, snd the water
is under sufficientiprassure to ralse it nearly a foot
nearer the surface of the ground. The slope of this water
plane iz 18 to 20 feet to the mile. The slope shows the
dirsction of movement which 1s from the south to the nérth,
~oF from the Weat Side District towsrd the Naglee-Burk

District.
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This profile shows that the menace of high water
plane is present under the lower part of the West Side Dis-
trict as well as in other reéions. The fact that the soils
are 80 heavy as Lo meke the upward movement by capillarity
very slow is the reason that the rise of water is not more

evident on the surface of the ground.

PROFILES ALONG FREMONY AND LAMMERS FERRY ROADS.

The profiles along Fremont and Lammers Ferry Roads
show conditions much the same as on the other profiles.
These two profiles are in the Naglee-Burk District and show
o oross sechion of the district from the boundary of thse
West Side District to the lowest ground toward 014 River
branch of the San Joaguin River.

An examinatiﬁn of these profiles shows that water
ig élosast to the gréund 2t the boundary beitween the two
districts « at the Frsmonﬁ Road the hydrostatlc pressure
raises water to lsss than 2 fest of the surfece and at the
Lammers Ferry Road to between 4 and 5 feeb. Lower down the
slope of the wabter plane is deeper. It is in this region
thet the Naglee~Burk Distrlicet has recently constructed
drainage canals. Aé the bottom of the slope ths land
flatbens and the wabter plene again is closer to the ground
surfacs. ’

Q Throughout the length of the profilss the slope

of the water plane 1s toward the north - no effect of the

17
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river lsvels is shown in these profiles, in fact the entire

movement 1s toward the river;§\

ADDITIONAL DRAINAGE NECESSARY.

The records given above show that the seepage
and under-drainage from the West Side Irrigation District
ditches and irrvigsted lands has csused water to raise
under both the lower lends in this district and the adjacent
parts of the Naglee-Burk District. In fact the effect of
this webter is no doubt felt on all lower lying lands toward
Q14 Hiver.

Conditions reached such e state in the Nagloo~
Burk District that drainage had to be provided or a large
part of the land abandonsd to pasturage. The success of
the drainsge has been nearly compleie and indicates that
further damage from high water plane need not be fzared so
long es drainags works are maintained. The Naglee-Burk
District is still menaced by drainsge from the West 3ide
Irrigation Distriet and the lower lands of the West 3ide
District are menaced by sespage from the higher parits of
the same dlstrich. . |

'y desp drainage cenal should be built along
the Grant Line Road%to intercept ﬁhe water from the higher
lagnds and such add?&ional drains as are needed Lo protect |
the lands of the West Side District should be avg.” Tnter- §
cepiing drains are%not altogether efficlent in their

™ i
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operation, as water sometimes passes underneath to appear
lower down on the slope.ggDrains higher than the Grant Lins

Road may be advisable.”?

PUMPING OF DRAINAGHE WATER.

3§Drainage'water sollected by these drains must be
pumped into the San Joaquin River., At present the Naglee-
Burk District is bearing nearly the entire cost. It is
LumpingAtha drainage which originates in the Naglee-Burk
Distriect and that which comes from the West Side District.
The Tracy~010vér District also uses this drainage oublet and
here 18 no doubt that the drainage waﬁer from this district
in part originates in the West Sids Distrioct. o

It 1s clearly the duty of the Naglee-Burk District
to endeavor to have the West Side Distriet bear a part of
thie drainage cost. This should conslst of the constructlon
of deep drainage canals along the boundary and in the lower
parts of ths West Side District and of a contribution toward
the snnual cost of pumping and main drainage canal meintensnce,

and interest on cost of main works heretofore sonstructed. ’?

COOPERATION BETWEEN DISTRICTS.

There ls sg little doubt about the fact that the
expenses of drainage by the Naglee~Burk District are in-
creagsed by the seepage waters from the West 3ide District
that there should be nco hesitance on the part of the Wesgt

- Side District in entering into negotiations concerning the




ENGINEERING OFFICE
THOS, H, MEANS

20

matber. If, however, it is found that the willingness to
~cooperate is lucking, there will be little difflculty in
establishing the facts in court. It Is to be hoped that
court action will not be necessary, for the coat of such
ection will be heavy and if this emount of money 1s used
1ﬁ.construction of drains s grealt deal can be accomplished
toward the solution 6f the problem. ‘

It is suggestad that the problem be submitted to
the West Bide Distriet and an endsavor made to come to

sane amlcabls adjustment.
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NAGLEE-BURK BORTNGS.

ALQONG BOUNDARY LINE GRANT ROAD.

Adobe 4 feet,water at 47z, sendy at water,
z3

Adobhe 4 feet. Op.Pole 39
8

[

Qp. Pole 12 adobe, water at 4 ££. Water ralsed
to 3.2 = sounding taken in hollow. :

Op, B. line Fremont Road.

Adobe 2 ft. Light clay snd alkali. Water 4.2
ralsed te l.5.

Qp. Pole 38 adobe 2 £t., light elay and alkali
55
water 4.0 ft. ralsed to 2.0 ft.-

Op. Pole 51 adobe 2 ft., clay and alkali water
at & £t., raised to 1.76 £+,

Op. fence line adobe 2 ft., clay and alkali
water 5.5, raised to 2.5 ft.

Cp. Pole 15 adobe 31, clay and 8lkall waber 5.8,
raised to & ft.

Op. Lammers Ferry Road adobe 3 ft., clay and
alkali soll water at 6.5, raised to 5 ft.
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NAGLEE-BURKE BORINGS.
ATONG PRENONT ROAD

ALL SOUNDINGS ON FREMONT ROAD TAKEN IN DITCH,

#11..

#15.

Loecation 200 ft., H. of tree on W. side Fremont
Road in ditch at foob of 12th pole from gate

1 . clay sendy water 2.5 ft. ralsed to “2.2.
El 10 .

Location at fence corner in ditch west side of
Fremont Road 2 ft. of clay - sand and water ab
3 4. raised to 2.8 £5. BEl. 14.0.

Location Sth post north of gate on west side of
Fremont Road .5 adobe, clay 3, gﬁxer and sand
at 3.5, raised to 3.2, El. 10._

Location west side Fremont Hoad 25 ft. N. of
dralnage canal to p.b adobe, clay 3 ft.,
lighter clay and water at 4 £t. raised to 3.8.
El. 6.3.

N.W. fence cor. of Fremont and Middle road in
irrigation ditch, adobe 4 ft., soil changes to
lighter color but same formation, no water at
5.8. El. 2.8.

Looation at fence cor. of corral on west side
Fremont Road across from greenhouse adobe,
struck water at 1.5 ft., raised to 1.3.

El- 105-

Location at fence corner south of white barn
Band and fools gold, struck water at 1 ft.,
no raise,

Fence corner south of main canal. BSounding
taken in diteh. Sandy losm and fools gold
struck water at 2 £t., reised to 1.35.




- #19.

#20.

#el.

#e2.

#25.,

#24.

#30 .
#31..
#52.

735,
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NAGLEE~BURK BORINGS.
TAVMERS FERRY HOAD.

Oon west side Lammers Ferry Hd. 5th post north of
cansl, sandy loam 2.5 ft., adobe water at 4.1,
doesn't raise.

West side Lammers Ferry Rd. - lot car N. end of
gate adobe. struck water at 3.5, raised to 3.2.

At interzection of Bethany and Lammers Ferry
roads N.W. fence cor. adobe 4 £t. sand water at
5-4, P&ised '130 4;02- )

On weast side Lammers Ferry Rd. opp. fence cor. in
diteh adobe 1.5, sandy loam water 2.5, raised fo
2.1. -

West slde Lammers Ferry Road opp. south cor. of
corn field adobe water 2 ft., ralsed to 1.8.

Weast side Lemmers Ferry Road opp. tel. pole by
milk stand, sendy loam waber and sand at 4 ft.,
does not raise.

Bast side of Lammers Ferry Road, foot of tel.
pole near gate 6 ft. no water. '

Water level in drain diteh 5 ft. from top of board.
%, side Lammers Ferry Rd. near conerete headgate in
cenber of ditch adobe 2.5, clay and alkall water
3.5, raised to 3.4, ’

Water level in drain diteh 6 ft. from top of board
on E. side where dibch erosses Lammere Fervy Rd.

Op. fence corner Lammers Ferry Rd. in ditch adobe
1.8, elay .5, clay and alkall water 4.5, raised to

4.1,

A% fence corner on W. side of Lammers ¥erry Rd. 4 It.
adobe, clay 2 ft., no water. _

W, side of road by White stake #2 5.8 . no water

‘adobe 2.5 clay.

Op. road from east adobe & ft. clay water 4.5,
raised to 4 ft.

About 350 ft. N. of 8.P.R.W. on W. side of rd. in
depression in bank adobe 1 ft. sandy loam water at
3.5 ft., doesn't raise.
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#34 .

#55.

#36.
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About 25 f£t. north irrigation diteh, adobe 3 ft.

elay water 4 £t. raised to 3.5.

Qpp. pole 58 adohe 3 ft. clay and alkali to 5.8
no water bé% middy.

Pole %? adobe 2 ft. clay and alkall, no water &t

5.8,





