WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387 P of
INC Phoenix, Arizona 85036 MC Librar
. (602) 437-3737 . ot ML LiDrary
5009
Maricopa County Flood Control District June 16, 1986
3335 West Durango Street
Phoenix, Arizona 85009
Attn: Nick Karan, P.E.
Chief, Engineering Division
Re: Shrinkage Testing
Spookhill Flood Retention Structure
Maricopa County, Arizona Job No. 212570296

According to your request, we have completed the field sampling and
laboratory testing services for the existing Spookhill Flood Reten-
tion Structure. These services were performed in accordance with
your contract FCD 85-45 dated January 20, 1986.

The purpose of this investigation was to obtain disturbed and rela-
tively undisturbed soil samples from various depths in the existing
embankment for shrinkage limits testing. The subsurface explora-
tion and sampling were performed at Station 265+00 and Station
280+00 along the Spookhill Flood Retention Structure. The shrink-
age limits tests were run according to the procedures provided by
the Soil Conservation Service. A copy of these procedures 1is

included in the Appendix.

Subsurface exploration at the site was accomplished with a backhoe
and an auger drill rig. The backhoe was used for the shallower
exploration where block samples were taken, and the auger drill rig
was used for the deeper exploration where Dennison samples were
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obtained. The block samples were approximately 1 foot to a side,
and the Dennison samples were approximately 2 feet long and 6-1/2

inches in diameter.

The predominant embankment material encountered was silty sand with
varying amounts of gravel. Clayey sand with low plasticity was
encountered in Boring 1 from a depth of 2 feet to a depth of 15
feet. This clayey sand was underlain by silty sand. The surface
soils at both sites were sand and gravel to a depth of 2 feet.
Logs of Borings are included in the Appendix.

Shrinkage limits tests as described by the SCS procedures could be
performed with the remolded samples, but they could not be per-
formed with the undisturbed samples. The lack of cohesion and the
gravel size particles in the undisturbed samples did not allow the
samples to be trimmed to regular shapes that could be measured for
volume calculations. Attempts were made to seal the undisturbed
samples in cellophane and paraffin to obtain submersed volume meas-
urements. This method did not produce acceptably accurate results
because the cellophane and paraffin could not be made to conform

well enough to the shape of a trimmed sample.

The remolded samples were prepared in accordance with the design
specifications for the fill. This data was provided by the Mari-
copa County Flood Control district and is reproduced in the Appen-
dix (Construction Monitoring Test Results) along with the specific
gravity determinations (Physical Properties). The remolded shrink-
age limits tests were run with material passing the #4 sieve. The

results of these tests are presented in the following table.
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Initial

Depth Initial Dry Moisture Volume Changel
Station (ft) Density (pcf) Content (%) After Drying (%)
265+00 6.6-7.6 112:5 7.4 #2577
265400 9.2=10,2 120,2 8.5 +1.4
265+00 16.2-18.2 121.0 8.0 -0.4
265+00 18,3-20.3 115.,7 9.6 -0.4
265400 20,3-22.3 124.5 8.4 +0.5
280400 5.5-6.5 118.2 8.6 +3.90
280400 12.0-13.0 12%5.3 10.1 05
280+00 16.0-18.0 119 .9 9.7 +0.2
280+00 18.0-20.0 119.3 110 +0.4
280400 20.5-22.5 123.6 1150 +0 .6
1 + indicates volume increase, - indicates volumes decrease.

The volume changes 1indicate that the soils have a tendency to
increase in volume, not shrink upon drying. Irregularities in the
samples and measuring techniques are probably responsible for the
apparent increase in volume upon drying. A variance of 0.01 inch in
the length and diameter measurements would change the volume by 0.7
percent, and a variance of 0.02 inch would affect the volume by 1.4
percent. The individual measurements for each sample varied within
ranges from 0.01 inch to 0.05 inch. Accordingly, volume determina-
tions can be expected to vary approximately one percent or slightly
more. With this in mind, only two samples exhibited any significant
change in volume upon drying. These samples showed volume increases
of 2.7 and 3.0 percent. A combination of measurement errors and
sample irregularities may be responsible for the apparent volume

increase of these two samples.

The sampling and testing program of the Spookhill Flood Retention
Structure embankment material indicates that the silty sands and

clayey sands used for construction have very low if any remolded
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\ shrinkage potential. Shrinkage limits tests on undisturbed samples

were not possible but do not seem necessary in light of the test
i results on the remolded samples.

We have enjoyed providing these services for you and are prepared to

assist in other aspects of this project as needed. If you have any
® guestion concerning this report, or if we may be of any additional

service, please call us.

Slncerely, £
® WEQTERN TECHNOLOGJES INC.
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Maricopa County Flood Control District
Job No. 21253296

BORING LOG NOTES

The number shown in "LOG OF BORING NO." refers to the approximate
location of the same number indicated on the "Site Plan" as posi-
tioned in the field by the client.

"STA" refers to the approximate stationing of the boring along the
embankment.

"TYPE/SIZE BORING" refers to the exploratory equipment used in the
boring wherein HSA = hollow-stem auger and 16" bucket = backhoe pit.

"Sample Type" refers to the form of sample recovery, in which B =
Block sample and D = Dennison sample.

"Dry Density, pcf" refers to the laboratory-determined dry density
in pounds per cubic foot. The symbol "NR" indicates that no sample
was recovered. The symbol "*" indicates that determination of dry

density was not possible.

"Unified Classification" refers to the soil type as defined by
"Method of Soil Classification". The soils were classified vis-
ually in the field and, where appropriate, classifications were
modified by visual examination of samples in the laboratory and/or
by appropriate tests.

These notes and boring logs are intended for use in conjunction
with the purposes of our services defined in the text. Boring 1log
data should not be construed as part of the construction plans nor
as defining construction conditions.

Boring logs depict our interpretations of subsurface conditions at
the locations and on the date(s) noted. Variations in subsurface
conditions and soil characteristics may occur between borings.
Groundwater levels may fluctuate due to seasonal variations and
other factors.

In general, terms and symbols on the boring 1logs conform with
"Standard Definitions of Terms and Symbols Relating to Soil and
Rock Mechanics™ (ASTM D653).




LOG OF BORING No. __ L Sta. 265+00

Project Geotechnical Services - Spookhill Dam Job No. 21253296
Elevation Not Determined Datum Crest of the Embankment
Type/Size Boring 16" Bucket/7" HSA Rig Type John Deere 510/CME 75
Groundwater Conditions None Encountered Date /18/86; 3/18/86
- v c
g Sample S 2 xR 1:'%
= Interval o | 5| 25 |&8 Description
2 (ft) 2|08 2E |EG
o E| S |24
e Top Bottom| & | O = O
SP- SAND AND GRAVEL FILL; some cobbles, trace silt and
I GP| clay, greenish gray, medium dense, damp
SC | CLAYEY SAND FILL; with silt, some gravel, brown,
I dense to very dense, damp to slightly damp
L2
Finer gravel
6.6
I 7.6 B * 7.2
1 |
= |
10! 92 | . o | Bk Light brown, slightly higher moisture content
10.2 '
j Brown, slightly more clay
[y
1
| 15 Grades into silty sand and gravel
[
L_ \ SM | SILTY SAND AND GRAVEL FILL; grayish green, very dense,
slightly damp
116.2
‘L | D| *|7.8 - o
| 18.2 Some cobbles (granitic composition)
| [18.3 |
| | *
5 20. 3 D 9.2
[ |20.3
D * | 8.4
| 2232
22.2 23.0 D | NR
Sampler refusal @ 23 feet on large cobbles
| 25
—
p i I
- |
‘ i
I
| 30 |




LOG OF BORING NO. __2 Sta. 280+00

Project Geotechnical Services - Spookhill Dam Job No. 21253296
Elevation Not Determined Datum Crest of the Embankment
Type/'slze Boring 16” Bucket/7" HSA Rjg Type John Deere 510/CME 75
Groundwater Conditions None Encountered Date 2/18/86; 3/20/86
5 8lz | ®|_S
8 Sample ol s -qo)'g
= Interval |G| RS &2 Description
a (ft) o022 |5
[ El S |29
Q | Top Bottom| & | & M5
SP-| SAND AND GRAVEL FILL; trace cobbles, trace silt and
ElaR GP| clay, greenish gray, medium dense, damp
= SM | SILTY SAND FILL; with gravel, trace clay, brown,
L dense to very dense, damp to slightly damp
i
— |
|
L2 '
5.5 ;
I ’ 6 5 B * 5.8
- x
B |
10 \
— ! |
| 12.0 |
13.0 B % | 59
| Grayish green color, no plasticity
‘_1_5
| 16.0
— |
B
L
\ ‘ \ D * 17.9
; 18.0
| 18.0 |
I ‘ D * | 8.6
| 20 | | 20.0
; 20.5 |
I
\ | | 22.5 D * 9.1
[ i SM | GRAVELLY SAND; with silt, tan to off white, very
| 22.5 23.0 D | NR
— dense, slightly damp, very heavy cementation encoun-
‘ ! ered at 22.0 feet
— ‘
| 25 \ Sampler refusal @ 23.0 feet on heavily cemented
T ‘ gravelly sands
L
B | |
- 1
0] |
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Z=2\“ United States Soll s ;
([ \ Department of Conssrvalion West National Technical Center

Agriculture Service 511 N. W. Broadway, Room 547
Portland, Oregon 97209-3489

N

Subject:  ENG - Soil Mechanics - Shrinkage Limits Date: February 26, 1985

y . . ;
® T Ralph Arrington, State Conservation Engineer, s

SCS, Phoenix, Arizona

Attached is a letter from the Lincoln Laboratory indicating the procedure for

¢ making shrinkage limits on compacted soils. The letter does not give the
instructions I was hoping for but should be sufficient with the following
additions:

1. Prepare a compacted specimen using soil from the same area of the fill an
undisturbed sample was obtained. Prepare the sample in accordance with the

® ASTM Standard test procedure used for design of the fill. Jhe dry density and
moisture content shall be in accordance with the design specifications for the
£ill. -

2. Extrude the specimen and dry according to the instructions in the
attached letter. Determine G; and moisture content of the soil.

3. Determine the volume of the mold in accordance with section 3.1.3 ASTM
D698.

4. After the specimen has been dried, determine the average diameter, height
and volume. The average of the diameter, height and volume shall be

@ calculated from at least six diameter and three height measurements made to
the nearest 0.001 in. (0.02 mn).

5. Make shrinkage calculations in accordance with attached letter.

6. Obtain an undisturbed sample of the fill. Determine G, and moisture
@ content for the sample.

7. Determine the average diameter, height and volume using measurement
procedures similar to item 4.

8. Dry the undisturbed sample according to the attached letter.

9. Determine the average diameter, height and volume using measurement
procedures similar to item 4.
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Ralph Arrington 2
February 26, 1985

10. Make shrinkage calculations in accordance with attached letter.

11. Plot the moisture contents and shrinkage limits percent vs. the dry
density values for the remolded and undisturbed samples.

12. Calculate the theoretical minimum volume possible for the soil by using
the following equation:

W) (sL) W

V. = +
min Yw CBY“)

where W, = W+ of solids
SL = Shrinkage limit at Placement density in decimal.

13. Calculate volume associated with the in place density and assume one for
the placement density volume.

14. Evaluate the volumetric shrinkage to determine the amount completed since
construction and what is left yet to reach m minimum volume.

15. Following is an example set of calculations and comparison:
a. Placement density = 1.83 gm/cc

b. Present in place density = 1.87 gm/cc

\
c. Gg = 2.949°and SL = 19%

d
. . (1.83)(.19) + 1.83 _
Ymin T T Tz " 09683
e.
W
i 8 1.83
d = - = 1.89 gm/cc
max V.o .9683
£.
W W
8 8 1.83 3
Y X V= T - m 0.9786 ft
A-5
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Ralph Arrington 3
February 26, 1985

g
Condition Yd wa Vol. * Min. Vol.
R Sh.
Constructed 1.83 1.83 1.000
Present 1.87 1.83 0.9786
. Min. Vol. 1.89 1.83 0.9683 7.22
* -
Hgé =y X = 148 A= 22-14.8= 7.2
h.

.0 - .978
ZC= i.O =3¢ g x 100 = 67.5% = Amount of Vol. Shrinkage that

has occurred to date.

i..-Plot of data and resulting calculations.

.83

o

Yd (9lcc)
Yolume (cc)

g & A 19 22
12 ——sL
% NMOVST
A-6
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Ralph Arrington
February 26, 1985

If I can be of further assistance please let me know.

TG Soeri>_ffor

CLIFTON E. DEAL
Soil Mechanics Engineer

Attachment

cc:
Susanne Leckband, Design Engineer,
SCS, Phoenix, Arizona
Verne Bathurst, State Conservationist,
SCS, Phoenix, Arizona
Jack C. Stevenson, Head, Engineering Staff, WNTC
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United States Soil . Midwest National Technical Center
Department of Consarvation Soil Mechanics Laboratory
Agriculture Service

512 South 7th Street
Lincoln, NE 68508-2919

subject: ENG - Soil Mechanics - Shrinkage Limits, pste: February 12, 1985

To:

Volumetric Shrinkage and Lineal Shrinkage

Clifton E. Deal File Coge: 210-22
Soil Mechanics Engineer
WNTC, SCS, Portland, OR

Shrinkage limits, volumetric shrinkage and lineal shrinkage on puddled soils
using the procedure of ASTM D427 are highly dependent on how much moisture
the soil contains at the start and have little direct application for
determining the shrinkage characteristics of a compacted soil. Better
predictions can be made for compacted soil by compacting the soil at the
proposed placement moisture and making direct volume and density measurements
before and after drying to a constant volume.

The soil must be dried slowly and carefully to avoid drying cracks from
forming that 'will affect the actual volume of the dried specimen. A moist -
room can be used for the initial drying to prevent cracking. Usually,
several days are required in the moist room. An alternate method of drying
is to place the newly compacted specimens in sealed plastic bags and open
the plastic bags for a few minutes at a time several times a day until the
bags can be left open to dry at room temperature without cracking. Final
drying in a standard oven should continue until no further moisture loss is
obtained.

The following relationships are used to calculate the shrinkage properties.

Vi -V
Vgy = ——L% x 100
Ve B
" )
L.S. = f1- |J—100 | 4 100
VSH + 100

Gg - vd
S.L. = wg,, =-S_Yf 100
t GS x vdg

Where:
Vou = Volumetric shrinkage
Vy = Initial volume

f = Final volume
L.S. = Lineal shrinkage
S.L. = Shrinkage limit
ydf = Final dry density
Gg = Specific gravity of soil

A-8 <3%§

e s e g ——e s . A ¥ ¥ A g = e oy - T g < e s M




‘' Clifton E. Deal 2

For soil specimens with shapes that are not conducive to accurate measurements

with a ruler, the relationships can be determined using densities determined
v by displacement methods such as coating the soil with wax and determining

volume by the difference of the weights of the soil in air and in water.

The volumetric shrinkage relationship and the density relationships are derived
as follows:

L Volume shrinkage is defined as the change in volume divided by the final volume.
i (v, = v _
; (#Vy) —lv——-f- Regroup Y=Y Rearrange
Vgu = !1.:.!5 x 100 = 100 [—1 = 100 Vi = Terms
3 ¥ Vg 1
- Vi vy
‘ W W
rvl'- Vl (x Wea) f_éé._.vii il ¥ Yyde - vd
= 100 f_li_ - 100 _fw___i_ = 100 [ fd 1]
L o "fd Ydi
e L. i Vi
- 100 (Y4 _
ydy
o
Where:

VSH = Percent volumetric change

Initial volume

i
® Ve = Final volume
vdf = Final dry density
ydy = Initial dry density'
e Wegq = Final dry weight of soil

See attachment No. 1 for an example of the calculated values.

W\\
,’
DUNNIGAN ——
Heady—Soil Mechanics Laboratory

Attachment
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U (““" '-.‘%\w.'\ Ca (cu {a"?l.;: cuT

YRW 1157 = Bs=2.69 . We= 370 #

’ 0 3_ 3
ALY —#O—« Va= )'30 S+*= 0,0333 o8

XAL \':}/q. 3.7 = 111.0 pes

30 =179

0 LA
39%0 o R

= D3k . m(sﬁ%os)* (4.555) _ 0.032% g,t
A A4 x 1723

}a:r Wu = 3~70f - “2‘8 Pc&_ = \.?0% ?W/('C
Ve ©.0328¢43

Q. = U)'sqj'\’ = GS‘XAQ " 2.6?-1-&2&‘)@): |2. 1S °%
Gox by 249613

Vew = Va-Vg - 0.0333-0.0328 )./

Vg - 0.0328

O\~ "

Yon 1«5) ; /: 808 \) loo =\t
il e NEE 7

:()_ = %‘,) X [00 :(] -3/% )1/00:.532' |
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PHYSICAL PROPERTIES
Job No. 21253296
Particle Size Distribution, % Atterberg Moisture - Density Rel. Permeability ‘R’ Value
B(;r(i)rfg Depth, ft C?:;L Passing by wt Limits Dglr;ty ?::;::::j‘rr: —g Scﬁziiftiyc DSanyi ¥y K Corlrec’"ted Remarks
3" #4 #10 | #0 | #200]| L | PI pcf % > pcf Cm/Sec R
1 6.6-7.6 SC 267 1 7
1 9.2-10.2 SC 2.69 ly 7
1 16.2-18.2 SM 2:71 I/
1 18.3-20.3 SM 2.68 1507
1 20.3~22.,2 SM 2,012 1, 7
2 5.5-6.5 SM 2.70 155 47
2 12.0-13.0 SM 2.64 1, 7
2 16.0-18.0 SM 2072 1, 7
2 18.0-20.0 SM 2:70 1; 7
2 20.5-22.5 SM 2.69 1, 7
Bgr(i;.wg Depth, it Comments
REMARKS
Classification/Particle Size Specific Gravity "R’ Value
1. Visual 7. Minus #4 11. Expansion Pressure psf
2. Laboratory Tested 8 Plus #4
3. Minus #200 Only 12. Exudation Pressure. psi
Permeability

Moisture Density Relationship

4. Tested ASTM D-689/AASHTO T-99
5. Tested ASTM D-1557/AASHTO T-180

6. Other,

9. Constant Head
10. Falling Head

Note: NP = nonplastic




CONSTRUCTION MONITORING TEST RESULTSI

Corrected3 Dry Optimum Maximum

Depth2 Moisture Density4 Moisture Dry Density Percent Percent
Station (ft) Content (%) (pcf) Content (%) (pcf) Compaction Fines
265+00 6.2 7.4 125.0 8.7 130.7 95.6 19.3
265+00 9.2 8.5 122.7 9.6 128.1 95.8 16.1
265+00 16.2 8.0 121.9 8.7 128.8 94.6 27.4
265400 18.3 9.6 128.9 11.4 124.8 103.3 18.7
265+00 22.5 8.4 122.8 10.0 129.3 95.0 26.4
280+00 B.5 8.6 123.8 9.6 126.8 97.6 33.8
280+00 12.0 10.1 118.3 10.6 124.7 94.9 30.2
280+00 16.0 9.7 120.5 11.0 124.9 96.5 22.4
280+00 20.5 11.0 120.7 10.7 126.6 95.3 24.0
280+00 27.0 10.2 123.1 10.6 123.5 99.6 29.4

lrest results provided by Mr. Nick Karan (Chief, Engineering Division Maricopa County
Flood Control District)

2Depth below crest of embankment

3Moisture content of material passing #4 sieve

4Dry density of material passing #4 sieve

A-12
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JOB NO. 2126J296

SPOOKHILL DAM

98/91/9

2)1e(]

d3M01d N3IM

+00

STA. 265

98/91/9

Y]

STA. 280+00
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Date

KEN RICKER

(

6/16/86
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JOB NO. 2126J296
SPOOKHILL DAM

DENNISON SAMPLER

PREPARING DENNISON
SAMPLE FOR EXTRUSION
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WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387
Phoenix, Arizona 85036

INC. (602) 437-3737

Flood Control District of Maricopa County October 11, 1984
3335 West Durango Street
Phoenix, Arizona 85009

Attn: Mr. Nick Karan, P.E.

Re: Shrinkage Limit Tests
Spook Hill Dam Job No. 2184J017

Shrinkage limit tests were conducted according to ASTM Designation
D427-83 which states that the initial water content for the test
should be equal or slightly greater than the liquid limit. ©Using
this procedure often results in shrinkage limit values dJgreater than
the plastic limit for sandy and silty clays (Holtz and Kovacs).

The soils tested were silty or clayey sands with 20.5% to 35.3%
passing the 200 mesh sieve. High shrinkage limit values could be
expected for soils that are predominately sands. The grain to
grain contact would occur primarily between sand particles and the
size of capillaries that produce tension upon drying would be rela-
tively large in diameter. Capillary tension and resulting shrink-
age would be low; therefore, 1little shrinkage would occur and the
shrinkage limit would be high.

Shrinkage limit test results are meaningful only for clays and pub-
lished interpretations may be applied only to clay soils. For
clays, Holtz and Gibbs present the following information for arid
region soils: A shrinkage limit greater than 12 has little volume
change potential. Bowles says that it is not possible to quantify
the term "little volume change potential”.

References:
Holtz and Kovacs, "An Introduction to Geotechnical Engineer-
ing", 1981, Prentice-~Hall, pages 178-185

Bowles, "Physical and Geotechnical Properties of Soils", 1979,
McGraw~Hill, pages 223-225.

We hope this information assist you in the interpretation of the
attached test results. If we may be of further service please
don't hesitate to contact us.

Respectfully submitted,
WESTERN TECHNOLOGIES INC.

C.

hn C. Rosn

Ph-D-' P-Eo

’

n
Attachments

Copies to: Addressee (3)
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WESTERN 3737 East Broadway Road
TECHNOLOGIES P.O. Box 21387 LABORATORY REPORT
INC Phoenix, Arizona 85036
" (602) 437-3737
PHYSICAL PROPERTIES OF SOILS
Page 1 of 9
Client Flood Control District Job No. 21843017
3335 West Durango Street Lab/Invoice No. 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date
Reviewed By
‘ Spook Hill Dam
Project
Location el o SampledBy ___ WIT Date .8/28/84
Type of Material - Submitted By WTI Date M
Sourceof Matghial = - eion 265-6.6 Authorized By ___F CD/Karan Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | oo Passing Specification || Soil Classification
Liquid Limit and Plasticity of Soils L=
37 ASTM D424- Pl=
21477 Maxlmum
Moisture - Density Relations vy erity, ik
2 OASTMD698- ; 0JASTMD1557- ;Method______ Optimum,
S
b Specific Gravity of Soils (minus No. 4 material)
” Soacif
1 i ASTM D854- Cravity
VAL
. Resistance 'R’ Value of Compacted Soils
LZ 3 ASTM D2844- R’ Valve
% Other:
AL Moisture Content, %
[ ASTM D2216 7.4
No. 4 ‘ |
8 1
- T Shrinkage Limit, ¢
ASTM D427 12.6
16
30
40
50
100
200 35.3
Finer than 200
ASTM D1140-
Copies to: Client (3)




WESTERN
TECHNOLOGIES
INC.

3737 East Broadway Road
P.O. Box 21387

Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 2 of 9

& Flood Control District Job No 21843017
e 3335 West Durango Street ' 2184W0L7
Phoenix, Arizona 85009 Lab/Invoice No.

Attn: Mr. Nick Karan Date 9/11/84
) Reviewed By
Spook Hill Dam
Project
Eocation Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material e Submitted By WTI Date _8/29/84
Source of Material _Station 265-9.2 Authorized By __FCD/Karan Date _8/28/84
Sieve Analysis, ASTM D422-
SieveSize | avepraoin®, | Specification || Soil Classification
Liquid Limit and Plasticity of Soils L=
3" ASTM D424- -
24" Maximum
Moisture - Density Relations DryRensity, pof
27| O ASTMD698- ; 0 ASTMD1557- ; Method B iy
7 I Specific Gravity of Soils (minus No. 4 material)
’ ‘ Specifi
1 ASTM D854- Cravity
Yl
Resistance 'R’ Value of Compacted Soils
L 1l [ ASTM D2844- _
} | R’ Value
%' Other:
Vi’ Moisture Content, %
ASTM D2216 7.8
No. 4 ‘
8 {
- , Shrinkage Limit, 3
- ASTM D427 22.7
16 i
1
30 | ‘
40
50
100
200 30.4
Finer than 200
ASTM D1140- |
Copies to: Client (3)
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WESTERN
TECHNOLOGIES

INC.

3737 East Broadway Road
P.O. Box 21387

Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 3 of 9

Client Flood Control District Job No. 24247017
3335 West Durango Street _ 2184wW017
Phoenix, Arizona 85009 Lab/Invoice No.
Attn: Mr. Nick Karan Date
Reviewed By
Project Spook Hill Dam
ocation Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material e Submitted By WTI Date _8/29/84
Source of Material Station 265-16.2 Authorized By FCD/Karan Date _8%
Sieve Analysis, ASTM D422-
Sieve Size A:;/zf;ﬁ:;igve Specification Soil Classification
Liquid Limit and Plasticity of Soils LL=
37 ASTM D424- Pl=
2" Maximum
Moisture - Density Relations By Density, et
2+ O ASTMD698- ; O ASTMD1557- ;Method___, Optimum
oisture, %
1" - . : .
Specific Gravity of Soils (minus No. 4 material)
P ASTM D854- o
Gravity
3,
‘ Resistance 'R’ Value of Compacted Soils
W ASTM D2844- o
| R’ Value
" Other:
V'’ Moisture Content, %
No. 4 ASTM D2216 7.8
8
10 Shrinkage Limit, %
ASTM D427 257
16
30
40
50
100
200 28.9
Finer than 200
ASTM D1140-
Copiesto:  Client (3)
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21843017
Client Flood Control District Job No. 21840017
3335 West Durango Street Lab/Invoice No.
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date J11/
Reviewed By.
Spook Hill Dam
Project - 8/28/34
T
Location VRS, MTLIG0g Sampled By ] Date /—/
Type of Material . Submitted By WTI Date _8/29/84
TR — Station 265-18.3 Authiorizisd By FCD/Karan Date 8/28/84
Sieve Analysis, ASTM D422-
Sieve Size Az’::nif,sl'ar;ﬁ,e Specification Soil Classification
Liquid Limit and Plasticity of Soils =
3 ASTM D424- .
254 Maximum
Moisture - Density Relations Dry Density; pet
2” O ASTMD698- ; D ASTMD1557- ; Method R g
R
i Specific Gravity of Soils (minus No. 4 material) 3
1 ASTM D854- e
o
& . Resistance 'R’ Value of Compacted Soils
no | i ASTM D2844- ——
%'’ ! Other:
Ve’ Moisture Content, %
‘ ASTM D2216 8.3
No. 4 ‘ I
g | |
10 T Shrinkage Limit, %
ASTM D427 2247
16
30
40
50
100 i
200 205
Finer than 200
ASTM D1140-
Copies to: Client (3)
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Client Flood Control District Job No. 21843017
3335 West Durango Street Lalifinvoiae Mo, 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date
Reviewed By
Project Spook Hill Dam
\Seation Mesa, Arizona Sampled By WTI Date _ 3/28/84
Type of Material - Submitted By __ WTT Date _8/29/84
Source of Material _Station 265-22.5 Authorized By SO0 SRR Date _8/28/84
Sieve Analysis, ASTM D422-
Sieve Size Ac;/‘éup,,a,ff,:;igve Specification Soil Classification
Liquid Limit and Plasticity of Soils L=
3" ASTM D424- -
2" Maximum
Moisture - Density Relations Dry D;“S'Wr pcf
2 . 5 ti
2 O ASTMD698- ; 00 ASTMD1557- ; Method Mo e W
1%
’ Specific Gravity of Soils (minus No. 4 material)
o Specific
1 ASTM D854- Gr‘:“y'n'y
3, [ ‘
A | ! Resistance ‘R’ Value of Compacted Soils
%’ | | ASTM D2844- -
| Value
%' Other:
Vet Moisture Content, %
ASTM D2216 7wl
No. 4 [
8 . s s o
Shrinkage Limit, 3
| 10 ASTM D427 25.5
| 16
30 |
40
50
100
200 21.0
Finer than 200
ASTM D1140-
Copies to: Client (3)
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‘ _ : b 21843017
Client Flood Control District Job No.
3335 West Durango Street Lab/Invoice No. 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date
Reviewed By
‘ Spook Hill Dam
Project
f acaion Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Materia - Submitted By 7T pate 8/29/84
i - F n
Source of Material Station 280-5.5 Authorized By ChJ/ Rara Date ———8/2 8/84
Sieve Analysis, ASTM D422-
SieveSize | oo P2SUN8 | Specification || Soil Classification
Liquid Limit and Plasticity of Soils g
3" ASTM D424- -
2% Maximum
Moisture - Density Relations Dry Bensity, pot
2 OASTMD698- ; O ASTMD1557- ;Method_____, Optimum,
1%
: Specific Gravity of Soils (minus No. 4 material) B
= ASTM D854- s
wo | |
| Resistance 'R’ Value of Compacted Soils
f V' i ASTM D2844- R
' %' Other:
Ve Moisture Content, %
ASTM D2216 5.8
No. 4
8 1
10 Shrinkage Limit, %
ASTM D427 21.3
16 |
30 i
40 f
{
50
100
200 20.9
Finer than 200
ASTM D1140-
Copies to: Client (3)
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Client Flood Control District Job No. 21843017
3335 West Durango Street Lab/Invoice No.___2184W017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date /
Reviewed By
Project Spook Hill Dam
Wocation Mesa, Arizona Sampled By WTI Date _8/28/84

Type of Material

Source of Materi

e Submitted By WTT

Date _8/29/84

Date _8/28/84

al Station 280-12.0 Authorized By FCD/Karan

Sieve Analysis, ASTM D422-

% Passing

Sieve Size Accumulative Specification Soil Classification
Liquid Limit and Plasticity of Soils e
3 ASTM D424- b=
2147 Maximum
Moisture - Density Relations Ory Density, ot
27 O ASTMD698- ; D ASTMD1557- ; Method___, Optimum
oisture, %
1% |
: | ! Specific Gravity of Soils (minus No. 4 material)
’” | Specific
1 , | ASTM D854- L
v, 1
! ‘ - Resistance 'R’ Value of Compacted Soils
1477 1 : ASTM D2844- ‘R’
: : R’ Value
%' | | Other:
Vel ; ; Moisture Content, %
| ! ASTM D2216 5.4
\ |
No. 4 |
| 1
8 \ i ¢ ..
| f Shrinkage Limit, %
10 \ f ASTM D427 18.6
16
30
40
50
100
200 21.7
Finer than 200
ASTM D1140-
Copies to: Client (3)
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Client Flood Control District Job No. 21847017
3335 West Durango Street Lab/invoice No,_ 218 4W017
Phoenix, Arizona 85009 9 4
Attn: Mr. Nick Karan Date /11/8
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTTI Date _ 8/28/84
Type of Material - Submitted By WTI Date __8/29/84
Source of Material _SEation 280-16.0 Authorized By FCD/Karan Date _ 8/28/84
Sieve Analysis, ASTM D422-
Sieve Size A‘Z‘éf,:ﬁ:;igve Specification Soil Classification
Liquid Limit and Plasticity of Soils LL=
3" ASTM D424- Pl=
2% Maximum
Moisture - Density Relations Dy Dty et
94 O ASTMDE98- ; 0 ASTMD1557- ;Method______ , Optimum
14"
’ Specific Gravity of Soils (minus No. 4 material) B
P ASTM D854- g
' l . . .
‘ | Resistance 'R’ Value of Compacted Soils
v : ASTM D2844- ——
%" , Other:
V! Moisture Content, %
. ASTM D2216 B+sD
| No. 4
8
10 Shrinkage Limit, %
ASTM D427 19.9
16
30
40
50
100
200 24 .5
Finer than 200
ASTM D1140-
Copies to: Client (3)
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4 21843017
Client Flood Control District Job Ne.
3335 West Durango Street Lab/Invoice No._2184W017
Phoenix, Arlgona 85009 Hete 9/11/84
Attn: Mr. Nick Karan
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material = Submitted By WTI Date _8/29/84
: ran
Source of Material _Station 280-20.5 Authorized By FCD/Ka Date _8/28/84
Sieve Analysis, ASTM D422-
SieveSize | Ao la59M8 | Specification || Soil Classification
Liquid Limit and Plasticity of Soils b=
3 ASTM D424- -
2 Maximum
Moisture - Density Relations Dry DOe“S'W' pef
’r . . timum
2 0 ASTMD698- ; 00 ASTMD1557- ; Method B iy 8
e
b Specific Gravity of Soils (minus No. 4 material)
7 | S f
1 | ASTM D854- ey
%
& : Resistance 'R’ Value of Compacted Soils
v | ASTM D2844- -
l Value
% 1 Other:
Vil Moisture Content,
No. 4 ‘ ASTM D2216 97
8 |
10 Shrinkage Limit,
ASTM D427 26.1
16
30
40
50
100
200 32.6
Finer than 200
ASTM D1140-
Copies to: Client (3)
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Project/Subject
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Maricopa County Flood Control District

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

3335 West Durango Street

Phoenix, Arizona

85009

LETTER OF

TRANSMITTAL

Job No.

Lab./Invoice No.

Ref No

Mr. Nick Karan, P.E.; Chief Engineering Division

Shrinkage Testing

Spookhill Flood Retention Structure

Maricopa County, Arizona

Please be informed that we are:

More fully described as follows:

For your:

On these sheets a negative volumetric change, 7 signifies an increase

in volume.

Material forwarded by:

FLOOD CONTRGL DISTRICT
RECEIVED

NG 4’86

| ciieng | | HYDRO ]
ASST | | Mgt |
|| ADMIN | susp !
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FINANCE | ; ,{

| REMARKS

e

Enclosing

Forwarding Separately
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Other

Use
Approval
Files

Our Messenger

Your Messenger

First Class Mail
Priority Mail
Certified Mail
Special Delivery
Other

By
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Laboratory Reports
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Proposals

Information

Action

Other

Express Mail

Air Priority

United Parcel Service
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Air Freight

City Delivery
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Date
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Shrinkage limits tests data sheets for remolded samples.




SHRINEAGE LIMITS
Samole 1D.S74 2¢5+00 (G- 7.6) Job No.z/25/22C

14
Al

nclt st aribedc
Remolded ¥

Flacement Denszitv,pof
=

lacement Moilsture.?

it Densitv.oam/co L« 802 Imitial Measuwwremsnts.in.
1t Moilstuwre. X 7l Heiaght et

4

Frre

[~ e e

o 1 SnL Bl sgmice B bbb

Max. Drv Density,amifcc

Mirmimum Yolume,cu.ft.
Wt. of Solids,lbs.

Initial Volume.cuw.ft.
Imt. Drv Density.omscc

FHI
Fva.

Final Volume.cu.ft. . OZE42

Fimnal Drv Densitv.om/cc P ) Final HMeasurements.in,
Heiaght Width

Shrinkage Limit,% 1%.88 4,691 4011

Volumetric Shrinkaoe.,% = . b4 G 00

Linear Shrinkage,% I o, 4. 655 G010
I I

Volumetric Change.?  n:
Wt. After Drvinao,l.bs. )

i




SR MEAGE

Gamole 1D. 374 26s+00 (9.2-10.2) Job Ma. z/esdezoe

ndisturbed
Femol ded *

F1lacement :
Flacement Molstuwre.xn

Fresent Density.omsoc ) R Triztia
Fresent Molsture,% 8.5 Hea i aht
SGodl BpsGr. samsioe P - o 4. 458

g4

Mas . Dy Densitv,am/occ ;I
Minimum Yolume,cuw.ft. 1.0148
Wt. of Solids,lbos. 4.1

Initial Volume.cu.ft.
Int. Drv Density.amsco 4. 455 5w DS

AV 0w

Finmal VYolume,cu.ft.
Fimal Drv Densitv.om/cc Fimal Measurements
Heiaht

Shrinkage Limit.% 14,86 4,458

Volumetric Shrinkaoe.% et 4.4
Linear Shrinkaage,%

Volumetric Change
Wt Drving.l.b=s.




shadion 766 oo :
mole I10./G-2-(8.2 fob No.Z|294 29&

Undisturbed »

Femolded ) *
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i

S LT e T R s

2
i
iy

it . amsoo
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Finmal Drv Bl LY . CmS o
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Volumetric Shrinkaoe, % I 4.4

Limear Shrinkage.id 4,414
4

Yolumetric Chanage.i .4
kMt . Atter Drvina,lbs. Sa 91

4. 4475 H.784

fAvo. RV




Sample ID. STH 265400 (18.2- Job ba. 2/25)296

Flacement Densitv.pct 128.9
Flacement Meoistuwra.% Z.6

Lol al Meassurements.in.
Hed akvt

Fresent Densitv.gm/cc 1
Fresent Molsturs
Soi ) SpsBre agmice o BTG 4 &

i

Maw . v Density,omsoo
Mimimum Yolume.cuwu.ft.
Wt. of Solids.lbs.

Initial Yolume,cu.tt. e
Int. Dry Densitv.,am/cc

AV AV .
Firmal YVolume.cuw.ft.
Final Drv Densityv.,am/scc Fimal FMeasurements.in.
Hedaht Wicth
Shrinkage Limit.% 14047 TR 3« FEE
Volumetric Shrinkaage, % 0, b
Limnear Shrinkage,x

Volumetric Change.? O 4
bt . After Drving.lbs. B

4.594 3.9
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‘L acemant
1 acement

Fresent Density,am/cc
Fresent Moisture.?
Soil Sp.bGr..am/cc

Max .
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Dry Density,am/cc
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Solids.,lbs.
Initial Volume,cu.ft.
Int. Dry

-« QM /O

aFEs

1ty L amso

Shrinkage Limit.%
Volumetric Shrinkage.n

Linear Shrinkage.%

Volumetric Chanage.%
Wt. ffter Urvina.i.bs.
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LIMITS
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Undisturped
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Fimal
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v

Fimal
Final

Faral

Heiahi

Densitv.omsco

Shrinkage l.imit,%
Volumetric Shrink
Linear Shrinkage.x

Change . % =k o L
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BHRINEAGE

Sample 1D. S7# 280+00 (1z.0-13.0)

Flacement Densitv.podf
Flacemaent Molstuwre.?

Fresent Density.omnsoc
Fresent Moilstuwre %
Sonl Sp.Br. L 8ince

Max. Drv Density,cam/oc
Mimimum Volume.cu. fi.
Wt. of Solids,lbs.

Initial Volume.cu.ft.
Int. Dryv Densitv.ams/cco

Fimnal Volume.cu.ft.
Final Dry Densitv.am/cc

Shrinkage i-imit.,%
Volumetric Shrinkage, s
Linear Shrinkags.%
Volumetric Change.?
Wt. fAfter Drvimng,lLbs.

11853
10,1

s w 7T

LIMITS

Imitial Measwrement

Heiaht
Ao L0

4,161 Hu 'y
v . :

Fimnal Measuwwrements.in.
Heiaht Width
4.154 £

4.1%1
AV




SHEIN

Sample [D.s77 280+00 (16.0-18.0
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Final

Final
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Shrinkage. %

Change. %
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dob ba. 2725J 29k

Imitaal
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WESTERN 3737 East Broadway Road

HNOLOGIES P.O. Box 21387
:-NEcc o Phoenix, Arizona 85036

(602) 437-3737

Maricopa County Flood Control District June 27, 1985
3335 West Durango Street
Phoenix, Arizona 85009 )
i D
Gup? "

Attn: Mr. Nick Karan, P.E.

/
Chief, Engineering Division >/////
Re: Geotechnical Services Ref. No. 2125Al128
Spookhill FRS Revision No. 1

We are pleased to present this proposal to perform some geotechni-
cal sampling and testing services for the existing Spookhill Flood
Retention Structure. This proposal presents a recommended plan of
operations and fees for the services described.

Based on our discussions, it is our understanding that undisturbed
and disturbed samples are required for shrinkage testing from vari-
ous elevations at two locations on the existing embankment. The

following sample locations are required:

Station Depth (ft)
265+00 6.6
9.2
16.2
18.3
22.2
280+00 5.5
12.0
16.0
20.5
27.0

*Lu? ‘ ‘ l, d i 7_:,1.;,!;
Drilling and sampling are to be performed from the crest '6f the
embankment, and the depths shown are below crest elevation.
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Maricopa County Flood Control District
Ref. No. 2125A128

PLAN OF OPERATIONS

The following procedures would be utilized in an attempt to obtain
relatively undisturbed samples of existing embankment material at

the locations and depths specified:

1. The four relatively shallow samples (6.6, 9.2 and 5.5,
12.0) would be taken in backhoe test pits by block sam-
pling using SCS recommended methods. Excavation and sub-
sequent backfilling of the test pits would be performed by
Maricopa County personnel.

2. The deeper samples at each location would be taken with a
drill rig using one of the following methods (listed in
order of attempt):

a. Shelby Tube

B Dennison Sampler (7-inch diameter)
c. Soils Core Barrel
< Disturbed samples would be taken at each location corre-

sponding to an undisturbed sample.

It should be noted that due to the reported granular nature of the
embankment fill material, we may be unable to obtain a representa-

tive undisturbed sample using any of these methods.

Shrinkage testing (shrinkage limit, volumetric shrinkage, lineal
shrinkage) would be performed on both the disturbed and undisturbed
samples from each location in accordance with the SCS procedures
included in your transmittal.

»




Maricopa County Flood Control District
Ref. No. 2125Al28

FEE SCHEDULE

The following fees would apply to the services previously
described. The initial attempt would include an experienced field
engineer to perform block sampling on the four shallow samples.

The fee for this phase would be $250.00 per block sample attempt.
It is understodd that the backhoe and operator would be provided by
others.

If we are unable to obtain shallow block samples due to the granu-
lar nature of the fill material, it is highly unlikely that suit-
able deeper undisturbed samples could be obtained by drilling meth-
ods. At this point we would recommend that the exploration program

be terminated.

If we are successful at obtaining shallow block samples, the next

phase of the exploration would include the following:

Mobilization/Demobilization $ 650.00
Drilling (est. 3 days) $3730.00*
Subtotal $4380.00

During the drilling operation we would attempt to obtain undis-
turbed samples at the depths requested utilizing one of the follow-

ing methods (listed in order of attempt):
Shelby Tube (per sample attempt) $ 35.00
Dennison Sampler (per sample attempt) $ 165.00

Soil Core Barrel (per sample attempt) $ 120.00

*Based on $40.40 per foot

® includes all footage

® includes field engineer

® does not include sample attempts
-3-

¢




Maricopa County Flood Control District
Ref. No. 2125A128

Laboratory testing would be performed in accordance with the SCS

procedures included in your transmittal at the following rates:

Disturbed Sample (per each) $ 147.50
Undisturbed Sample (per each) $ 177.50

Based on these fees, the anticipated work would be performed for a
total fee not to exceed $9750.00. Any additional work which might
be indicated by the discovery of unanticipated conditions in the
field will be performed, upon your authorization, in accordance
with our current fee schedule. This proposal is intended to remain
valid until July 31, 1985, at which time it would require review
and possible revision. This revision should replace our original
proposal dated June 19, 1985.

Respectfully submitted,

WESTERN TECHNOLOGIES INC.
Geotechnical Services

%P&)m_,
Crailg P. Wiedeman, P.E.
jh

Copies to: Addressee (2)

W
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May 22, 1985

Mr. John C. Rosner, Ph.D., P.E.
Western Technologies, Inc.

3737 East Broadway Road
Phoenix, AZ 85036

Dear John:

Enclosed please find a copy of the information from SCS outlining procedures
for additonal testing to be performed at the Spook Hill FRS.

After you have a chance to review this information, please give me a call so
that we may further discuss this matter.

Sincerely,

Nick Karan, P.E. ?
Chief, Engineering Division

Enclosure

NPK/jet FILE: INFO: CGF
() SLS

DES




‘,/'i'::- United States Soil

: B Department of Conservation
'Wiﬁ' Agriculture Borvics 201 E. Indianola Ave.

Suite 200
Phoenix, Arizona 85012

<

March 12, 1985

Dan Sagramoso

Chief Engineer and General Manager

Flood Control District of Maricopa County
3335 West Virginia Street

Phoenix, Arizona 85009

Dear Dan:

We have received the attached laboratory procedure for determining
shrinkage, limits volumetric shrinkage and lineal shrinkage from our
Portland Office. This is a follow—up to your report on abandonment of the
Spookhill FRS Irrigation System. We had agreed to obtain procedure
whereby undisturbed test data could be used for comparative shrinkage
analysis.

After you review please contact this office for a meeting to discuss the
subject further.

Sincerely,

Verne M. Bathurst
State Conservationist

-t

Enclosure
The Soil Conservation Service SCS-AS-1A
is an agency of the 10-79
u Department of Agriculture
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‘lf‘&'\,,v‘ légi[t,:gns';anttegf (s:girl\servation West National Technical Center
' Agriculture Service 511 N. W. Broadway, Room 547
Portland, Oregon 97209-3489
Subject:  ENG - Soil Mechanics - Shrinkage Limits Date: February 26, 1985
To: File Code:

Ralph Arrington, State Conservation Engineer,
SCS, Phoenix, Arizona

Attached is a letter from the Lincoln Laboratory indicating the procedure for
making shrinkage limits on compacted soils. The letter does not give the

instructions I was hoping for but should be sufficient with the following
additions:

15 Prepare a compacted specimen using soil from the same area of the fill an
undisturbed sample was obtained. Prepare the sample in accordance with the
ASTM Standard test procedure used for design of the fill. The dry density and
moisture content shall be in accordance with the design specifications for the
fill. i}

2 Extrude the specimen and dry according to the instructions in the
attached letter. Determine Gg and moisture content of the soil.

3. Determine the volume of the mold in accordance with section 3.1.3 ASTM
D698.

4. After the specimen has been dried, determine the average diameter, height
and volume. The average of the diameter, height and volume shall be
calculated from at least six diameter and three height measurements made to
the nearest 0.001 in. (0.02 mn).

D Make shrinkage calculations in accordance with attached letter.

6. Obtain an undisturbed sample of the fill. Determine G, and moisture
content for the sample.

7 Determine the average diameter, height and volume using measurement
procedures similar to item 4.

8. Dry the undisturbed sample according to the attached letter.

9. Determine the average diameter, height and volume using measurement
procedures similar to item 4.

77




Ralph Arrington 2
February 26, 1985

10. Make shrinkage calculations in accordance with attached letter.

11. Plot the moisture contents and shrinkage limits percent vs. the dry
density values for the remolded and undisturbed samples.

12. Calculate the theoretical minimum volume possible for the soil by using
the following equation:

(w ) (sL) W
s s

V. = +
min Yw Ggyw
where Ws = W+ of solids

SL = Shrinkage limit at Placement density in decimal.

13. Calculate volume associated with the in place density and assume one for
the placement density volume.

14. Evaluate the volumetric shrinkage to determine the amount completed since
construction and what is left yet to reach m minimum volume.

15. Following is an example set of calculations and comparison:
a. Placement density = 1.83 gm/cc

b. Present in place density = 1.87 gm/cc

\
c. Gg = 2.949°and SL = 19%

d
: _(1.83)(.19) + 1.83 _
Vein " — T TZ.o%oy ~ 0-9683
e.
W
Y s 1.83
d = = 1.89 gm/cc
max  V__— 9683
f.
W W
_ s . & _ 1.83 _ 3
Y-T V'—Y—--m 0.9786ft
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Ralph Arrington 3
February 26, 1985
®
g.
Condition Y d W Vol. * Min. Vol.
o Sh.
Constructed 1.83 1.83 1.000
«
Present 1.87 1.83 0.9786
Min. Vol. 1.89 1.83 0.9683 7.2%
B =
“ Hgé = gy X = 14.8 A= 22-14.8= 7.2
iy 1.0 - .9786
2 C-= Tfﬁ—:—%gggg x 100 = 67.5% = Amount of Vol. Shrinkage that
P has occurred to date.
i. -Plot of data and resulting calculations.
®
.83 .0
L2
ﬁ
— e
J o/
g )
O E
o
» ) =
> 0
>
1.87 9786
“ |.89 | 383 1
7
1.2 19 22
(3] 12 ';“-‘SL_

% MOVST




Ralph Arrington
February 26, 1985

If I can be of further assistance please let me know.

CLIFTON E. DEAL
Soil Mechanics Engineer

At tachment

cc:
Susanne Leckband, Design Engineer,
SCS, Phoenix, Arizona
Verne Bathurst, State Conservationist,
SCS, Phoenix, Arizona
Jack C. Stevenson, Head, Engineering Staff, WNTC




‘,o;'“‘.;- United States Soil Midwest National Technical Center

!.,w,.f Re‘r’iaﬁmﬁ:' of Csigg?:;vaﬁon Soil Mechanics Laboratory
g 512 South 7th Street
Lincoln, NE 68508-2919

e
subject: ENG — Soil Mechanics - Shrinkage Limits, Date: February 12, 1985
Volumetric Shrinkage and Lineal Shrinkage

® To: Clifton E. Deal File Code: 210-22
Soil Mechanics Engineer
WNTC, SCS, Portland, OR

PY 'Shrinkage limits, volumetric shrinkage and lineal shrinkage on puddled soils
using the procedure of ASTM D427 are highly dependent on how much moisture
the soil contains at the start and have little direct application for
determining the shrinkage characteristics of a compacted soil. Better
predictions can be made for compacted soil by compacting the soil at the
proposed placement moisture and making direct volume and density measurements

® before and after drying to a constant volume.

The soil must be dried slowly and carefully to avoid drying cracks from
forming that will affect the actual volume of the dried specimen. A moist -
room can be used for the initial drying to prevent cracking. Usually,
several days are required in the moist room. An alternate method of drying
® is to place the newly compacted specimens in sealed plastic bags and open
the plastic bags for a few minutes at a time several times a day until the
bags can be left open to dry at room temperature without cracking. Final
drying in a standard oven should continue until no further moisture loss is

obtained.
P The following relationships are used to calculate the shrinkage properties.
Vi = V
Vg = ==k % 100
Ve
e}
LiSe = f1 - _J-30___ }x 100
® Vgy + 100
Gg = vd
S.L. = w, =-5_"F 4 100
Where:
® Vgy = Volumetric shrinkage
V; = Initial volume
\Y .
f = Final volume
°® L.S. = Lineal shrinkage

S.L. = Shrinkage limit

Ydf = Final dry density

Gg = Specific gravity of soil




‘Clifton E. Deal

For soil specimens with shapes that
with a ruler, the relationships can
by displacement methods such as coa
volume by the difference of the wei

The volumetric shrinkage relationsh
as follows:

Volume shrinkage is defined as the

p=

are not conducive to accurate measurements
be determined using densities determined
ting the soil with wax and determining

ghts of the soil in air and in water.

ip and the density relationshipé are derived

change in volume divided by the final volume.

V., =V R
(+Vi) —36———2 Regroup b Sl 1 Rearrange
gy = v+ = V£ x 100 = 100 |1 = 100 Vi - Terms
[ (W W
Vi.— — | (x Wgq) —%g-n Vfd (sub. vyd) vde = %d
= 100 |-£ = 100 | L 4 = 100 |_f£_ "4
gk Weg ydi
[vyd
=100 |YE -
yd4
Where:
VSH = Percent volumetric change
Vi = Initial volume
Vg ™ Final volume
Ydf = Final dry density
Ydi = Initial dry density
Weq = Final dry weight of soil

See attachment No. 1 for an example

LORN P. DUNNIGAN
Head, Soil Mechanics Laboratory

Attachment

of the calculated values.
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> United States Soil it .
s : uite 200, 201 East Indianola
‘&3 Rgﬁgfﬂ'ﬁ? W gg?vﬁggvam“ Phoenix, Arizona 85012
o January 3, 1985

Mr. Dan Sagramoso, P.E.

Chief Engineer and General Manager

Flood Control District of Maricopa Co.
¢ 3335 West Durango Street

Phoenix, Arizona 85009

Dear Dan:

We have reviewed your "Report on Abandonment of Spook Hill FRS Irrigation

) System." We desire to address the one issue regarding the shrinkage test data
presented.

The shrinkage test conducted under the procedure of ASTM D427 is
made on saturated, disturbed samples. The embankment fill
materials are placed at a moisture content below saturation. In-

W place stresses are imparted to the fill that may change the
shrinkage 1imit values.

Laboratory tests have been made on undisturbed samples taken from
existing dams with the relationship as shown on the attached
shrinkage 1limit diagram.

[
Without comparative shrinkage analysis on undisturbed samples from
the existing structure, it is not possible to determine whether
cracking due to desiccation has reached a steady state.
Undisturbed tests were conducted on the Rittenhouse FRS by the FCD and the
4 results showed additional shrinkage was expected for that structure.

My staff will discuss this topic at the next coordination meeting.

Sincerely,

CIGON ont ol ERInT

PeedUL Cnivrinnm Qowiia

L ‘ ‘ Acting For RECEIVITH
e £ LR o

Verne M. Bathurst BT
State Conservationist

P cnens | | HYDREL.‘
" Attachment %{ﬂ T vt !
A |

The Soll Conservation Service £ @
is an agency of the \ .
u United States Department of Agriculture p - #1 U.S. Government Printing Office: 1983—420-939/1578
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H\Nlelt_U ANU NUNIRKIGATED AKEAS,

Shation 2E4%Pe A" SHAereesy ZBorco

NONIﬁngAIE IRRIGATED ot

DEPTH MOISTURE OEPTH o MOISTURE

[N CONTENT IN CONTENT

FT % ET %

1.0 3.4 2.5-3.5 5l

2.5 3.7 5.0-6.0 7.6

5.0 4.2 7.5-8.5 3.6

745 4.9 10.0-11.0 7.5

10.0 5.8 12.5-13.5 9.9

12.5 3.0 15.0-16.0 7.7

15.0 I 2 17.5-18.5 10.0
20.0-21.0 8.8

side slope of dam

1.0 1.9 0.0-1.5 5.5

205 2.6

5.0 4.1 5.0-6.0 9.6

L5 4.0 7.5-8.5 8.9

10.0 3.5 10.0-11.0 73

12.5 3.6 12.5-13.5 8.9
15.0-16.0 7.0
17.5-18.5 8.6
20.0-21.0 7.6

toe of dam

1.0 5.3

2.5 4.3 2.5-4.0 6.4

5.0 31 5.0-6.0 8.3

7-5 5.4 7.5-8.5 8.2

10.0 5.7 10.0-11.0 8.9

12.5 3.8

15.0 . 3.9

17.5 4.2

20.0 5l

* Core boring and moisture determinations by Maricopa County Highway Soils
Leb using en Auger drill method.

- Core boring and moisture determinations by Western Technologies using
methods similar to the above (as observed by FCD personnel).

Zs

e e ——
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WESTERN
TECHNOLOGIES
INC.

3737 East Broadway Road
P.O. Box 21387

Phoenix, Arizona 85036
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS
Page 5 of 9

Client Flood Control District Job No. 21843017
3335 West Dgrango Street L flavdice No. 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karren Date
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTTI Date 8/28/84
Type of Material Submitted By __ WTI Date _ 8/29/84
Sourceof Material Stakion 265-22.5 Authorized By _FCD/Karren Date _ 8/28/84
Sieve Analysis, ASTM D422-
Sieve Size A?::up:,?,:;ﬁ,e Specification Soil Classification
Liquid Limit and Plasticity of Soils KL
e ASTM D424- CPl=
2%’ ’ Maximum
Moisture - Density Relations Dry Density, pcf
i . . Opti
2 O ASTMD698- ; (0 ASTM D1557- ; Method_____ Moipst'l’::;"‘l/o
1%
’ Specific Gravity of Soils (minus No. 4 material)
rr Specifi
1 ASTM D854- ety
Sk
“ Resistance 'R’ Value of Compacted Soils
Vit ASTM D2844- .
R’ Value
O Other:
Ve Moisture Content, %
ASTM D2216 g |
No. 4
8 . s
Shrinkage Limit, ml
10 ASTM D427 25.5
16
30
40
50
100
200 21.0
Finer than 200
ASTM D1140-
Client (3)

Copies to:
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 4 of 9

. 21843017
Client Flood Control District Job No. 21847017
3335 West Durango Street Lab/Invoice No.
Phoenix, Arizona 85009
Attn: Mr. Nick Karren Date /L rod
Reviewed By
. Spook Hill Dam
T M Ari wT 8/28/84
sa A
Location oiiy Albhind Sampled By I Date 7 — "7 ~ ~
Type of Material - Submitted By ___ WTL Date _8/29/84
Sbuince of Matstial Station 265-18.3 Authorized By FCD/Karren Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | acerase® | Specification ||Soil Classification
Liquid Limit and Plasticity of Soils K=
T ASTM D424- et
2% Maximum
Moisture - Density Relations Dy Density, pck
2 O ASTMD698- ; 00 ASTMD1557- ; Method W i
1%
s Specific Gravity of Soils (minus No. 4 material) .
1 ASTM D854- iy
.
v Resistance ‘R’ Value of Compacted Soils
' ASTM D2844- 'R* Value
%' Other:
V" Moisture Content, %
ASTM D2216 8.3
No. 4
8
10 Shrinkage Limit, ml
ASTM D427 22,7
16
30
40
50
100
200 20.5
Finer than 200
ASTM D1140-
Copies to: Client (3)
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PHYSICAL PROPERTIES OF SOILS

LABORATORY REPORT

Page 3 of 9

Client Flood Control District Job No. sl fdi
3335 West Durango Street _ 2184wW017
Phoenix, Arizona 85009 Lab/Invoice No.
Attn: Mr. Nick Karren Date
Reviewed By
Project Spook Hill Dam
Eocation Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material i Submitted By WTI Date _8/29/84
Source of Material _Station 265-16.2 Authorized By __FCD/Karren Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | amoiass®® | Spedification |[Soil Classification
Liquid Limit and Plasticity of Soils LL=
37 ASTM D424- * Pl=
21477 Maximum
Moisture - Density Relations Ly Desmity; pet
2 O ASTMD698- ; L ASTMD1557-  ; Method Wktro, o
1%
: Specific Gravity of Soils (minus No. 4 material) B
1 ASTM D854- -
J/ 24
‘ Resistance 'R’ Value of Compacted Soils
s ASTM D2844- ‘R Value
'’ Other:
V'’ Moisture Content,
No. 4 ASTM D2216 7.8
8
10 Shrinkage Limit, ml
ASTM D427 25:7
16
30
40
50
100
200 28.9
Finer than 200
ASTM D1140-
Copies to: Client (3)
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 2 of 9

it Flood Control District jobs N 21843017
. 3335 West Durango Street ' 2184W0L7
Phoenix, Arizona 85009 Lab/Invoice No.

Attn: Mr. Nick Karren Date 9/11/84
) Reviewed By.
Spook Hill Dam
Project
T Mesa, Arizona sampled By WTI Date _8/28/84
Type of Material —- Submitted By WTI Date _8/29/84
Soarceof Mdterial Station 265-9.2 Authorized By FCD/Karren Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | amras9t@ | Specification (| Soil Classification
Liquid Limit and Plasticity of Soils L=
3 ASTM D424- -
21477 Maximum
Moisture - Density Relations Dry DS"S'W' pef
’ . . timum
2 O ASTMD698- ; D ASTMD1557- ;Method_______ Moi"st'ur:' %
54 7
L Specific Gravity of Soils (minus No. 4 material) :
7o ol
1 ASTM D854- Cravity
o
% Resistance 'R’ Value of Compacted Soils
" ASTM D2844- _—
alue
%" Other:
Yo' Moisture Content, %
ASTM D2216 7.8
No. 4
8
10 Shrinkage Limit, ml
ASTM D427 22.7
16
30
40
50
100
200 30.4
Finer than 200
ASTM D1140-

Copies to: Client (3)
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS
Page 1 of 9

Client Flood Control District Job No. 21843017
3335 West Durango Street Lab/Invoice No._ 21 84W017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karren Date
Reviewed By
_ Spook Hill Dam
Project
Location Mesa, Arizona Sampled By WTI Date 8/28/84
Type of Material - Submitted By WIL Date 8/29/84
Source of Material Station 265-6.6 Authorized By FCD/Karren Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | o l25wt8 | Specification || Soil Classification
Liquid Limit and Plasticity of Soils =
3 ASTM D424- -
214" Maximum
Moisture - Density Relations Dry Density, pcf
re o G Opti
2 O ASTMD698- ; ASTMD1557- ;Method______, Optimum
1%’
: Specific Gravity of Soils (minus No. 4 material)
. Specifi
1 ASTM D854- Specic
—_
- Resistance 'R’ Value of Compacted Soils
'’ ASTM D2844- o
R’ Value
% Other:
VAL Moisture Content, %
No. 4 ASTM D2216 7.4
8
1 Shrinkage Limit ml
ASTM D427 12.6
16
30
40
50
100
200 35.3
Finer than 200
ASTM D1140-
Copies to: Client (3)
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS
Page 9 of 9

. 21843017
Client Flood Control District Jots No.
3335 West Durango Street Lab/Invoice No._2184W017
Phoenix, Arlgona 85009 o 9/11/84
Attn: Mr. Nick Karren
Reviewed By
Project Spook Hill Dam
T Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material Submitted By WTI Date _8/29/84
Source of Material _Station 280-20.5 Authorized By __FCD/Karren Date _8/28/84
Sieve Analysis, ASTM D422-
SieveSize | amr2s98 | Spedification |[Soil Classification
Liquid Limit and Plasticity of Soils K3
3 ASTM D424- o
21477 Maximum
Moisture - Density Relations Dry DS"S"V' pcf
’ 2 . ti
2 O ASTMD698- ; J ASTMD1557- ; Method g 8
1404
T4 Specific Gravity of Soils (minus No. 4 material)
rr S f
1 ASTM D854- Ceif/'itle
A7
2 Resistance 'R’ Value of Compacted Soils
| ASTM D2844- s
R’ Value
n" Other:
Vi’ Moisture Content, %
No. 4 ASTM D2216 YT
8
10 Shrinkage Limit, ml
ASTM D427 26.1
16
30
40
50
100
200 32.6
Finer than 200
ASTM D1140-
Copies to: Client (3)
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 8 of 9

Client Flood Control District Job No. 21847017
3335 West Durango Street Lab/invoice Mo 2184wW017
Phoenix, Arizona 85009 '
! Dl 9/11/84
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTI Date _ 8/28/84
Type of Material Submitted By WTI Date 8/29/84
Source of Material Station 280-16.0 Aithorized By FCD/Karren Date . 8/28/84
Sieve Analysis, ASTM D422-
Sieve Size Aﬁupgiﬁgzﬁ,e Specification Soil Classification
Liquid Limit and Plasticity of Soils o
3" ASTM D424- -
214" Maximum
Moisture - Density Relations Dry Deasity, pet
2 O ASTMD698- ; 0 ASTMD1557- ; Method B bl
1477
i Specific Gravity of Soils (minus No. 4 material) B
§* ASTM D854- S
570
/‘ Resistance 'R’ Value of Compacted Soils
' ASTM D2844- T
%' Other:
Ve Moisture Content, %
ASTM D2216 8.5
No. 4
8
10 Shrinkage Limit, ml
ASTM D427 19.9
16
30
40
50
100
200 24.5
Finer than 200
ASTM D1140-
Copies to: Client (3)
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PHYSICAL PROPERTIES OF SOILS

LABORATORY REPORT

Page 7 of 9

; ; 2
Client Flood Control District Job No. 1845017
g§35 WestADgrango gggggt Labfinyeice Mo, 2T GSROLY
oenix, Arizona
Attn: Mr. Nick Karren Date 9/11/84
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material - Submitted By WTT Date _8/29/84
Source of Material Station 280-12.0 Authorized By FCD/Karren Date _8/28/84
Sieve Analysis, ASTM D422-
SieveSize | ooPasSing | Specification (| Soil Classification
Liquid Limit and Plasticity of Soils b=
: ASTM D424- —_
24" Maximum
Moisture - Density Relations Dry D;"S"V' pcf
%Y . . t
2 O ASTM D698- ; O ASTM D1557- ; Method Moipst'z:’":%
dpte
ke Specific Gravity of Soils (minus No. 4 material) f
re s ifi
1 ASTM D854- i
3 12
5 Resistance 'R’ Value of Compacted Soils
v ASTM D2844- e
alue
B Other:
Vet Moisture Content,
ASTM D2216 5.4
No. 4
8 : o
Shrinkage Limit,
10 ASTM D427 18.6
16
30
40
50
100
200 21.7
Finer than 200
ASTM D1140-
Copies to: Client (3)
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LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS
Page 6 of 9

_ . _ b 21843017 |
Client Flood Control District Job No.
3335 West Durango Street Lab/Invoice No. 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karren Date
Reviewed By
, Spook Hill Dam
Project
Vocation Mesa, Arizona Sampled By WTI Dato 8/28/84
Type of Material S Submitted By WTI Date 8/29/84
TV e Station 280-5.5 Authorized By FCD/Karren Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | ,ooPassing Specification || Soil Classification
Liquid Limit and Plasticity of Soils L=
3" ASTM D424- Pl=
2% Maximum
Moisture - Density Relations Dry Density, pef
& OASTMD698- ; O ASTMD1557- ;Method___ Optimum
14"
! Specific Gravity of Soils (minus No. 4 material) =
17 ASTM D854- s
3/ 77
/' Resistance 'R’ Value of Compacted Soils
V7 3 ASTM D2844- R’ Value
%’ Other:
1754 Moisture Content, %
ASTM D2216 5.8
No. 4
8
10 Shrinkage Limit, ml
ASTM D427 21.3
16
30
40
50
100
200 20.9
Finer than 200
ASTM D1140-
Copies to: Client (3)
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" FLOOD CONTROL ~ \§
DISTRICT ! - of
of e
- S Maricopa County

MARICOPA
‘ COUNTY

1959

BOARD of DIRECTORS
Fred Koory, Jr., Chairman
Telephone (602) 262-1501 Hawley Atkinson
George L. Campbell

3335 Wedt Durango Street  Phoenix, Arizona 85009

D. E. Sagramoso, P.E., Chief Enginecr and General Manager Tom Bresstonie
Ed Pastor
L
AUG 21 1984
Mr. Gabriel R. Escamillo, Jr.
Y Manager, Geotechnical Exploration
Western Technologies Inc.
3737 East Broadway Road
Phoenix, Arizona 85036
Re: Soils Investigation at Spook Hill Dam
® Dear Mr. Escamillo:
You are hereby authorized to proceed with the soil sampling and laboratory
testing for this project in accordance with your proposal dated
July 26, 1984 and your subsequent discussions_with Nick Karan of my staff.
L 7 Soil samples are to be taken at the following locations and depths below the
top of dam:
Station 265 + 00 Station 280 + 00
P 6.6 Feet 5.5 Feet
9.2 Feet 12.0 Feet
16.2 Feet 16.0 Feet
18.3 Feet 20.5 Feet
22.5 Feet 27.0 Feet
PY The depths given above correspond to the top of the sample. The maximum

height of the sample shall be eight (8) inches.
The following tests are to be conducted on all the samples obtained:

1. In situ moisture content.
2. Shrinkage Limit.
3. Percent finer than the #200 sieve.

It is requested that a twenty-four hour notice be given to Bob Payette of my
staff so that a representative of the Flood Control District be present at
the job site in order to unlock gates, point out the two locations where
drilling is to be done and verify the depths before the sampling operations
are conducted.

We request that the sampling operations be conducted on a day other than
Friday. -




Page Two
Letter: Soils Investigation at Spook Hill Dam

It is our understanding that the sampling and testing operations will be
described in a letter that will accompany the lab results.

It is further understood that the total cost for this project will not
exceed the sum of $1,800.

We are returning herewith a copy of your July 26, 1984 proposal with the
General Conditions page properly signed for your files.

Sincerely,

D. E. Sagramoso, P. E.

Enclosure

K/ho COORD: \S INFO:RCP




subjecENG-Meeting on the need for Continue Irrigation patdune 28/

T°F1' les File Code: 2] 0,i

United States soil Room 3008 Federal Building FLOOD CONTRL p

Department o Conservaion 230 North First Avenue RECEWRI

9 Phoenix, Arizona 85025 D
JL 0584

on Spookhill FRS for Vegetation & Cracking

DESTROY |

The meeting was called to order at 2:00 p.m. Tuesday June 25, 1984 by Bob
Payette in the Flood Controi Districts’' Conterence Room. The participants
were as follows:

Ralph Arrington SES
Bill Payne SCS
Stan Smith FCD
Nick Karan FCD
Catesby Moore FCD
Bob Payette FCD
Dan Lawrence ADWR

Copies of the vegetation report and the construction records for moisture
contents were distributed and discussed.

The report indicates the enhancement of vegetation by irrigation is no longer
needed. No shrinkage limits were found in the construction records but it is
concluded that the embankment shrinkage limit has been exceeded since the
present embankment moisture is approximately 3-4% below the constructed
moisture in the irrigated reaches and approximately 6-7% below the
constructed moisture in the non-irrigated reach.

Bill Payne placed the tentative results of the subsidence survey on the
blackboard. The survey showed the approximate settlement of the top of dam
monuments to be 0.03 feet between station 110+00 and station 210+00. As soon
as the subsidence survey is checked, copies will be sent to FCD and ADWR.

The conclusion made is that since subsidence has not occurred it should not
be a future problem on Spookhill. Therefore it is likely not to be a cause
of cracking if cracking occurs.

The results of the discussions reduced to three positions which are:

ADWR-They have no objection to stopping the irrigation at this time, however,
in the future the damage must be assessed for the need to repair.

FINANCE SO LA 2177
RCMARKS =




-2- June 28, 1984
Meeting on the need to Continue Irrigation on Spookhill FRS

To the Files

FCD-They desire to stop the irrigation since it is not needed for the

vegetation and will reduce the large operation and maintenance expenses they
are incurring.

SCS-Although continuing the irrigation is not a guarantee against embankment
cracking, some benefits are decernible,and if the irrigation is stopped
cracking must be expected. If repairs are needed, sponsors must share in the
cost Tiability.

The FCD will prepare a report of findings and conclusions from the present
data and send copies to ADWR and SCS. A meeting will be scheduled after the
FCD report has been received and reviewed.

C A (el
~’R€%2h M. Arrington V_‘>

State Conservation Enginee

cc: FED ¢
ADWR
Joe Knisley
Steve Revie
Jack Stevenson




A

7 ) Wi g LU - P Room 3008 - Federal Building
5 E:ricultur:to SQN?::’. o 230 North First Avenue

Phoenix, Arizona 85025

subject: PROJ DEV MAINT - Watershed Protection Dste: May 23, 1984
Evaluation of Vegetation on
Spook Hill Structure - 4/12/84
o rt B. Crawford FReCeds: 3901121
State ource Conservationist
Soil Conserwvation Service
Phoenix, Arizo

Ralph Arrington, State Engineer, requested an evaluation on vegetative measures
for determining what the impact of discontinuation of irrigation on the structure
would have on present vegetative cover. Members participating in the evaluation
were:

Catesby Moore, Landscape Architect, Maricopa Flood Control District
Carl Pachek, Agronomist, Soil Conservation Service, Phoenix

Jake Garrison, Plant Materials Specialist, SCS, Phoenix

Steve Revie, District Conservationist, SCS, Chandler

Starting on the southeast end, the vegetation is good to fair. A better stand is
found on northeast exposures. Al1l of the plants are in good vigor. Quailbush
and desert broom are the dominant plants. The furrows have accumulated irriga-
tion water, broke and left large rills on the slopes The borrow area east of the
dike looks about the same as it did in 1981. Bursage and annuals have volun-
teered. Annuals still grow in the ripper marks, generally.

A good stand of quailbush was found along the top of the dike about 1/4 mile
south of Brown Road. Plants growing vigorously on the slope were quailbush,
desert broom, triangleleaf bursage and desert saltbush; Australian saltbush is
present but plants were severely grazed. The erosion on this section is worse
than at other locations. Catesby indicated that this area receives more irriga-
tion water.

The reach north of McKellips Road has only fair cover of triangleleaf bursage,
wild buckwheat and desert broom with a good litter of annuals, and erosion is not
as severe. Blue, foothill and mexican palo verde were planted along the toe
slopes on both sides of the dike. All of the plants are still growing on the
downstream side. Plants on the upstream toe are vigorous except those located
below the high water line. Blue and foothill palo verde located below the high
water line are dead. Mexican palo verde was not affected by floodwater or stand-
ing water.

Saguaro and barrel cactus located on the dike near McDowell Road do not Took
vigorous. Most of the barrel cactus are dead. This is partly due to sprinkle
irrigation and damage done by rodents near the base of the plants. The area
north of McDowell Road was aerial seeded and not irrigated. The area has an
excellent litter cover from annuals. Little erosion was evident.

O




-2- Spook Hill Evgluation 4/12/84

The survival of palo verde trees on the north and east sides of the entire dike
structure, as counted in the field, was 391 found alive and 113 found dead. This
indicates a survival rate of 78%. The dead trees were 5 to 10 feet tall and had
been flooded. The blue and foothill were affected by standing water but mexican
was not affected. The lanscape plan included a total of 547 palo verdes planted,
which indicates a survival rate of 72%. The latter is the official survival rate.
The south and west sides were not checked - some lost in installation of CAP.

There would be several impacts if irrigation water is removed. They are:
1. Saguaro and barrel cactus will benefit.

2. After the water is removed from the fill there will be a reduction of
quailbush and fourwing saltbush. This will be significant within five
years.

3. The irrigation water provided on the site has encouraged annuals and a
large supply of seed will continue to be available to provide cover with
green plants in winter and litter cover in summer.

4., Areas on the dam that have bursage probably will not be affected by
removal of irrigation water.

5. The dike has been irrigated long enough that a few riparian plants such
as Yerba de pasimo and lotebush have established on the dike. These
plants will die when irrigation is discontinued.

6. The erosion rate on the dike will be slowed to a minimum because of less
concentration of water and annuals will provide better ground cover than
the shrub canopy.

7. The irrigation system has been shut down for two-week time periods or
longer and the vegetation was not eliminated.

8. These observations do not evaluate the moisture content of soil material
in the dike.

Recommendations:

Discontinue irrigation and allow native plants to adjust to natural rainfall
conditions. An acceptable number of plants should survive indefinitely with
plants such as saguaro and barrel cactus benefiting. Less erosion will occur, at
least on the southeast two miles of fill structure. The entire structure should
look similar to the area north of McDowell, as a minimum, as less irrigation
water has been available there. This recommendation relates to vegetative cover
and erosion only. It does not include impacts on the change in moisture condi-
tion of the material in the dike.

;écob C. Garrison, PMS

Carl E. Pachek, Agronomist

€C: %g]gh Arringtoni State Engineer, SCS
atesby Moore, Maricopa Flood Cont. Dist.
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SCS- ENG- 532
Rev.9-70
File Code ENG-13

Location____Mesa, NRIZONA = SPookHILL FRS

Goor .

v

WEEKLY SUMMARY OF DENSITY DETERMINATIONS

Owner MARICOPA FLOOD CoNTROL D1STRIC Submitted By:

Je VALENZUELA

U. S, DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

-"‘ DAM

Date 22 JuLy 19_78

Watershed __RiickHoRN MESA Sub- walershed Site No.
Contractor Coa Contract No.___ FCD=77=2=1 . Report period: From_7 JuLy 878 _27 JuLy 19_78
it Max. Dr
::“ I"I"o:l.' Fiom (Dam, Core, etc.) :;“‘::‘ - SD.:l:com.m Lt of g Elev. | e 5c:°'l.ll. D'Lybs‘;:‘.:." Iao?::.. L] Lﬁ;‘/é"}y % Comp, '?l NES " Insiuctions B Contsactes Tookd By
34=1 17 JuLy Dam 277400 10 LT L 1578.,9 12,2 [ 109,37 14.1 | 15,7 |95.0 | 16,8 N
351111 Juy DamM 279+40 35 LT CL 1575.0 Q.6 129.6 11,0 124,27 103.8 | 22.4 | ADD MORE MOISTURE N
36=1 | 11 Juy Dam 279440 | 35 LT 1 1575.0 7.7 | 120.5 11.0 [ 124.9 96.5 | 22.4 ™
1921 |12 Ju DaM 274425 71T 15829 |7 1.4 | 113.6. 13,1 | 18,7 5,7 | 18.0 N
301 12 Ju pam | [ 780e253] 1011 QL 1577,1 11,0 | 11,0 13.3 | 118.2 95.0 | 20.5 N
39-1 {13 JuL DAM (263400 | 20 RT 4 1568.5 A.4 | 122.8 10.0 [1129,3 95.0 | 26.4 N
anc | 14 JuL Dan A780e15) | s rT 1579.9 1001 | 1183 | 10.6 | 124.9 | 95.0 | 30.2 N
41=1 117 JuL Nan 1277400 | 10871 1585.5 0.6 | 123.2 9.6 |126.8 | 97.6 | 33.8 N
%=1 13 Jue DAM 270400 1217 1 15818 | 8. | 122.7 9.6 { 120,1 95.8 | 1641 N
43118 JuL DAM T285:00) | 1317 & 15848 | (-2 | 1.3 | 17,3 10,9 | 123.4 95.1 | 20.2 N
44-1 119 Ju 0am 266465 | 11 RT L 1584.4 7.4 | 125.0 8.7)130,7 | 95.56 | 19,3 N
45-1 |20 Ju DaM 263400 15 /T 1 1572.7 9.6 | 128.9 1.4 1248 [103.3 | 18,7 Ry
46=1 124 Ju DaM C(ame0) | 7t 1587.7 ) 8.5 | 122.3 10.5 | 120.8 95.0 | 16.4 N
AZal |25 Ju Nan T2se05 | sgr L 1572,2 8.5 | 118.2 10,3 |124,0 | 95.0 | 25.5 N
48-1 | 25 Ju DAm 254465 20 RT L 15729 6.2~ 104.2 10,0 127.9  |81.,5 | 24.0 | RECOMPACT & ADD MOISTURE R
A=1 126 Ju Nem 254465 20 _T PL 1572.9 [$]! 2.6 121.2 10,0 [ 127.9 25,0 | 24 REYEST OF TEST 481 NV
s0-1 | 26 JuL DaM 252415 25 RT 4. 1572.0 : 17.0 | 118, 10.8 | 125.0 95.0 | 24.7 N
qlal 127 N 275400 ] 1590 = i pleld T R D T N
& B = ® & ® - - [ ® -




. - | EPARTMENT OF AGRICULTURE
" E-NG . ’ e SOIL CONSERVATION SERVICE
Rev,9-70 i @

File Code ENG-13 '

WEEKLY SUMMARY OF DENSITY DETERMINATIONS

Location ___"884, ARiZomA — Ssooumiit FRS Owner_MARICOPA FLOOD ComvmoL DISYAIGWmittedBy: . Warmmzumia  Daile__Day 7 BT
Walershed _ DMOIOORN MusA Sub- watershed Site No. 1
Contractor__Aanmian CosmsTmucTien Co. Contract No.__ FCO=TT=2=1 Report pesiod: From__ 19 Jusem 1979  w_@ Y nye
Tt [ Dmoet Location of Sample Raicla T~ Con. [ ory Density [ opt. s T comp. | 0™ ”' . Tested By
. Test From (Dam, Core, etc.) | Sta. No. [Distance Rt. or Lt.of § Elev. Size % Moist. Lbs/C.F. Moist. % | | pe/C.F. Spec. s
" asel| 6720079 Dan 279610 | 10 Lv L 1959.7 | g4 | 7.6 | 129.3 | 9.5 | 128.9 | 100.3 28,0 N
22l @@ S 1%62,1 | #4 | 10,7 | 11%.4 | 12.9 | 120.9 | e4.9 20,9 o
g . =1 219424 _209r 1 {19040 | a0 | 10,2 | 1233 | 10,6 | 1735 | 9, 8.6 N
_24=1) Dase 21900 | 13879 1570, | ea | 11,0 | 120,97 | 10,7 | 126,8 | 93,3 24,0 _N_
2%-1| es28/ Dan 219000 | 2mr & 1576.0 | g¢ | 8.1 124.1 | 10,1 | 120.9 | 97, 33,1 N
26-1| es2178 Dan 7600 | 30l 1973.7 | g4 | 11.0 | 104.3 | 14,1 | 1169 | @0, 29.9
21| &2/ Dam 27600 | 3011 Q 1573,7 | g4 | 120 | 113.98 | 14 | 1169 | .1 20,3 -
201 &2 pam /| 290 | 401 15%6,5 | o4 | 2,0 | 123.6 | 1,0 126,6 | 9. 0.7 M
. 21| eanime Dan 260065 | 30 gy S 13622 pa | 1101 118,23 | 11,3 | 13¢,8 | 93,0 2.1 N
_s0-1| er3orm Das ( 'mgs\ ey |11 | g | 1100 118.8 | 13,0 | 119,0 o  24.0 — N
el vem o [2ere00 | sawe S [19mae s | 63 | v | ea | 120 n
>a=1| J/6/78 am 269000 S 1974, | ¢4 | 7.6 | 1299 | 9,2 | 127,68 | 99,3 31.8 N
35-1| e/ Dase 26000 | 3w Q 15748 | g4 | 80 | 1219 | 07| 129.8 | 93,0 2.6 mmavee =l | N




SCS-ENG-532 i 3‘0 S. DEPARTMENT OF AGRICULTURE
Rev.9-70

SOIL. CONSERVATION SERVICE
. WEEKLY SUMMARY OF DENSITY DETERMINATIONS

Localion __Semex Mari. PRS Owner_Manicera FLoee ComTass DISTRIGYnitted By: _Je VALBSRMELA Date wam 16 1o 78
Walershed __S080_Consamwarisn Ssavies Sub- watershed SteNo. 1 08 3
Contractor __NAGDS A Contract No._FCO=TTad=1 5 Report period: From_2 S n_ M o 16 Jwem 1
Particle Max. o

T‘.'»..‘ D::l.‘ Fiom (Dam, Core, etc. _:::."IO: . s;::co Rt or Lt of § Elev. cg‘z'_om ’c:‘:‘.“- D'sz;:“lr"'v “0?::-.’ L:;,:./‘(':R;yy o ’”c:‘:‘. i -
161 [ 6/2/78 | Ban 383000) | 10° oy k& 19349 [, [ 10.2" [ 120.8 10,7 | 127,9 9.0 2.1 Mavest or 14~} N
171 [ e/2/7 | Dam 200000 (s Lrl 1982.0 15,9 | 108,71 [ 133 [110.7 ”.» n4 N
181 | &/e/78 | B 290000 | 0LV E 1990.0 11,0 [119.2 [11.0 [125.4 9.0 9.3 Jv
19=1 [ @/0/78 | B 304000) | 18 LY L 1981.0 28 (1253 | 9.6 [12¢3 [ 10009 .4 N
=3 [/ | e 14000 | @0 Lr 15706 1.3 [ 110,90 [ 19,7 [113.8 9.6 2 N
>3 [enuN mew 1799 | a7mvl 1370.9 1.3 | 112,09 [10.2 [130.1 .0 . N
=3 (e e I XETA 1974.2 2.1 [ 1.2 [ Mg (1220 | 1083 ar.1 N
3 |YN aew 10 (Bl 1973.9 12.2 | 1170 |11 |18 X 2 N
=3 |61/ Rew 13017 sarl 19764 13,8 [ 143 (168 [111,0 | 11 .4 Ase Meisrvas N
-3 |V N e 1502 | 3Lrl 19268 12,0 | 112.2 %0 1.2 .3 > x
3 |V e %00 | W Lv € T, K) 5.0 [ 138.1 | 11.5 |133.9 | 10,4 3 )
-3 (/1N A 320 |t 15744 12,6 [ 118,01 [ 149 (1160 | 1018 2.4 N
- (N e 19617 [ savl 1994 15.2 | 148 T BERK 103.1 . Mavesy or 503 N
20-1 {6/ /7 Ban 9100 | L ~[1980.0 133 | 110,0 | 113 136 | 97.0 ». >
10=1 (G0 Reew 1ee00 | [ 1576.8 13.9 | 104 13.9 | 17,7 284 22.4 Recowasy N
1=1 |13/ e CUREX: 19817 %7 | 112,80 | 10,5 [126.3 | ®8.4 224 mowwect >
13-1 [ — 1600 [ 1578 12,7 [ 1179 [ 13.5 [117.7 | 100.2 n.4 N
T[T N e WY TR E [T 12.5 [ 120.4 | 10.5 |126.3 | #3. nAd >

@




!42"_":.‘ ggi‘;egS;attesf goﬂ ’ Room 3008 Federal Buﬂdmg
NS T O ORACHvAsIoN 230 North First Avenue
Agricul s
i RS Phoenix, Arizona 85025
subject:ENG-Meeting on the need to Continue Irrigation oate:March 20, 1984
Spookhill FRS for Vegetation and Cracking
To: File Code:
Files 210

The meeting was called to order at 9:00 a.m. Tuesday March 20, 1984 by Bob
Payette in the Flood Control District's small conference room. The Tist
of participants is attached.

Bob Payette stated the aim of the meeting was to determine the need for
future irrigation of the Spookhill FRS to maintain the vegetation and
prevent cracking.

The Flood Control District has drilled some auger holes at station 286+90
(non-irrigated) and at station 280+00 (irrigated). The holes were drilled
at three locations at each station and samples were taken at 2.5 foot
depths. Moisture contents were run on all samples. The data is

attached. The amount of water used for irrigation from 1980 to the
present time with costs was listed and is attached.

Catesby Moore stated the vegetation south of McDowell Road was very lush,
green and of the perennial variety due to the soil type (loamy sand) and
the irrigation. Annual varieties of plants are almost non-existant. The
vegetation north of McDowell Road is not as lush and has more annual
plants and less perennial varieties due to the soil type (sandy loam) and
the irrigation. In the non-irrigated area the vegetation is predominately
annuals.

The slope erosion measured an average of 30% loss in the irrigated areas
and an average of 2% loss in the non-irrigated. The erosion was caused by
normal rainfall.

Subsidence surveys need to be rerun by the SCS as soon as possible. Ralph
would see if SCS could pay the FCD to run the surveys due to SCS work load
at present time.

SCS would check testing records for construction moisture contents and
shrinkage limits. If more drilling and testing need be done then
guidelines of location, depth, moisture content, shrinkage limit, etc.
will have to be given to acquire the needed information required.

A report will be written of findings and conclusions after all data
gathering has been completed.




The renovation of the pumphouse will be delayed to determine the need if
any.

Dan Lawrence ADWR agreed to review the design features of Spookhill to

determine these items positive and negative that may be of concern in
determining the irrigation of the dam.

!
SN /
alph M. Arrington
State Conservation Engineer

cc; Jack Stevenson
Wayne Killgore
Steve Revie
Joe Knisley
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RESULTS OF TWO SEPARATE SETS OF MOISTURE CORE BORINGLS Al SPUUKHILL IN

lRRlGATED AND NONIRRIGATED AREAS, " AT

NON RRIGATED IRRIGATED 7%

‘——-
DEPTH MOISTURE DEPTH MOISTURE
IN CONTENT IN CONTENT
FT % FT %
1.0 3.4 2.5-3.5 L
245 3l 5.0-6.0 7.6
5.0 4.2 7.5-8.5 3.6
7.5 4.9 10.0-11.0 7.5
10.0 5.8 12.5=13.5 9.9
12.5 3.0 15.0-16.0 7.1
15.0 1.2 17.5-18.5 10.0

20.0-21.0 8.8

side slope of dam

1..0 1+9 0.0-1.5 5.5

2.5 2.6

5.0 4,1 5.0-6.0 9.6

7-5 L.o . 7.5-8.5 8.9

10.6 3.5 10.0-11.0 7.3

12.5 3.6 12.5-13.5 8.9
15.0-16.0 7.0
17.5-18.5 8.6
20.0-21.0 7.6

toe of dam

1.0 5.3

2.5 4.3 2.5-4.0 6.4

5.0 3.1 5.0-6.0 8.3

7/ 5.4 7.5-8.5 8.2

10.0 5.7 10.0-11.0 8.9

12.5 3.8

15.0 .3.9

725 L.2

20.0 5l

* Core boring and moisture determinations by Maricopa County Highway Soils
Leb using en Auger drill method.

%% Core boring and moisture determinations by Western Technologies using
methods similar to the above (as observed by FCD personnel).

“Zs
Az




SPOOKHILL WATER BILLS

Meter read date amount water (in 1,000 of gallons) Cost
12/28/83 1,165 663.28
11/29/83 983 564 .86
10/29/83 1,014 581.62
9/30/83 1,099 627.59
8/30/83 768 - L4858
8/ 03/83 125 .86.64
7/29/83 1,408 754 .70
7/14/83 166 109.02
Fiscal 83-84 Totals 7,827 4,503 ,88
6/29/83 1,167 613.02
6/23/83 9 11.51
5/26/83 1,769 913.53
L/27/83 1 39.42
3/30/83 - 39.42
2/23/83 - 37.90
1/26/83 12 37.90
12/29/82 8 37.90
11/24/82 286 169.26
10/27/82 Ls50 247.50
9/30/82 557 299.34
8/31/82 606 325.82
7/30/82 726 380.46
Fiscal 82-83 Totals 5,591 3,152.98
6/28/82 1,092 524,70
5/28/82 1,818 . 851.40
L/27/82 . 1,114 534.60
3/29/82 972 470.70
2/24/82 TL.117 535.92
1/25/82 1,265 602.55
12/23/81 1,143 ’ 547.65
11/23/81 624 314,10
10/21/81 727 360.45
9/22/8)1 2,032 . 947.70
8/21/81 2,256 1,048.50
7/28/81 2,038 950.40
6/23/81 1,492 6L41.88
Fiscal year 81-82 Totals 17,630 8,330.55
5/27/81 2,176 922.32
4/23/8]1 1,047 459.43
3/27/81 1,154 503.30
2/24/8] 417 201.13
1/29/81 909 402.85
12/23/80 652 297.48
11/25/80 1,182 514,78
1 /27/80 2,376 1,004.32
9/29/80 1,653 1,182.26
8/22/80 480 226.96
7/24/80 748 336.84

Fiscal year 80-81 Totals 12,794 6,051.67
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WEEKLY SUMMARY OF DENSITY DETERMINATIONS

U. . DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

1- DM

Lecation MESA, NRIZONA = SpookHILL FRS Owne_Marjcora FLooo CoNTRoL D1STRIC Submitied By: Je VALENZUELA Date 22 JuLy 19178
Walershed __Ruickropn MESA Sub- walershed Site No.

Contractot Co. Contract No,___FCD=77=2=1 . Report period: From 7 JuLy 878 w_27 July  18_18
1:“ o‘l::l“ Fiom (Dam, Core, olc.) :"‘: . s;':':‘“ Rt o LL of € Elev, ::wl ic:n'l.ll. D'L,bl(;:::." Mo?:t‘.'i :ﬁé‘? ]» P i-!m'ss‘ s o o —
34=1 17 JuLy Dam 277400 10 LY L 1578.,9 |2 12.2° | 109,7 14,1 | 15,7 95,N 16,8 N
351 | 11 Jur DamM 279+40 35 LT cL 1575,0 23 .6 129.6 11,0 124,92 103.8 | 22.4 | ADD MORE MOISTURE N
36-1 | 11 Ju Dam 279440 35 LT 1 1575.0 ||/, 2.7 | 120.5 11,0 | 124,09 9.5 | 22.4 N
17-1 112 Jue DaM 274425 7t 1592,9 [ 2. | 1.4 [ 113.6. 13,1 [ 118.7 25,7 | 18.0 N
a1 |12 paw | [Feoezsy] 1011 § 15770 129 {110 [ 111,0 13.3 | 118,2 95.0 | 20.5 N
19-1 [ 13 Jue DAM 263400 | 20 RT 1 1568,5 | 225 n.4 | 122.8 10.0 ['129,3 95,0 | 26,4 N
PIRERTERTY paw 7 (A7ece15) | s RT QL 15799 1o [ 100 | 1in.s 10.6 | 124,29 | 95.0 | 30,2 N
A1=1 117 Jue Nan 1277300 | 103R7 1585.5 | 55 | 0.6 | 123.2 9.6 | 126.8 97.6 | 33.8 N
42-1 119 JuL DAM 270400 1211 1 1581, |42 | B.c [ 122.7 (9.6] 120,1 95.0 [-1641 N
43-1 | '8 Jup pam ¥ AFosr00) | 13 LT 1 75840 | -2 | 1153 | 17,3 10,0 | 123.4 | 95.1 | 20.2 N
14=1 119 Ju 0am 266v65 | 11 RT 1 1584,4 || 7.4 | 125.0 8.7]130,7 | 95.5 }-19:3 N
45=1]20 Jue Dam 263400 15 RT L 1572,7 H€i%2 | 9.6 | 128.9 1.4 (1248 [103.3 | 1847 N
46=1] 78 Ju Dam - (785400 7t 87,7 2 | 8. | 122.3 10.5 | 120.8 | 95.0 | 16.4 N
A2al | 25 Do 12505 | spr L 1572,2 |+ 0| 8.5 [ 118.2 10,3 | 12440 95.0 | 25.5 N
48-1 | 25 JuL DAM 254465 20T L 1572.9 peanl] €2 104,2 10,0 | 127.9 81.5 24.0 | RECOMPACT & ADD MOISTURE N
121126 Juo Den 254465 20 a7 'L 1572,9 12! o6 | 1m0 10.0 | 127.9 5.0 | 24 Revest oF Tesy 48-1 N
51| 26 JuL DAm 252415 25 RT Q. 15720 (4.4 17.0 | 118, 10,0 | 125.0 25,0 | 24,7 N
nlal 127 NaM 275400 4 1591 = %) Uy 3T OO T25.7 T [ 30,5 N
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Localion___M884, ARLZOMA — SroouniLl FRS Owner_MARjcOmA FLgoD ComTmoL DiSTRIGNLnilled By o WAmmzumia  Dile__ Ay 7 BTR
Wateished _ DMOeoms Rusa Sub- watershed SiteNo. Vv
Contractor__Aametan ComsTmuction Co. Conlract No.___ FCD=T7=2-1 Report petiod: From__ 19 Jusem B w_@ DAy 178
Paitic ax.
L:: D‘l::t“ Fiom (Dam, Core, eic.) :::.n::. - s;::c. Rt.or Lt.of |  Elev. c;’,"(,.',":'. scuo:i.u. D'Z.,f;?.:." m?f.'“ » 5,3:‘,‘;3,‘!’ B Comgs, *soc::.w e n'-s"“"““'"' W CaaCIN Vel
. awml| 2/ Dan 219010 | 0LTL " | 19997 | g¢ | 7.6 | 129.3 | 9.5 | 128.9 | 100.3 20,0 ..
mm Dam ()| & 'l 1sa2.1 | #4 | 107 | 114.4 | 12,9 ] 12000 | e, 20,9 ‘"
<1 Dom  (Fmmias)| 2e9rd /019040 | wa [ 10,2 | w0 [ 106 ] 1135 | w4 B —x
_&L‘thi___hu v 279400 1981 &0 18703 s | N,0 120,7 | 10,7 | 126,68 23,3 24.0 M
_231| es2es b 7 | 219000 | 32wy S 15760 | g4 | e | 124.1 | 10,1 | 12009 | 97, 33,1 il
26-1| es217¢ bam /| 3000 | 30 v L7 19737 | ga | 11.0 | 1048 | 14,9 | 1169 | @9, 29,3
231 yzuﬂ Ban 276400 0 11 173 117 " | 129 113.95 | 14.1 16,9 | 97,1 20.9 E—
_28-1| &3 /| a0 | e01r Qv 157403 | o4 | 0,0 | 123.6 | 11,0 12606 | 92, 0.7 N
__29=1| es29/ Das 26865 | 30m1 QL 15622 pe | 1 | 112 | 18| 12¢,8 | 3.0 PR _ N
o1 6pyrrt  bam (793R | 2 er Qi 1amee | e [ 110 | e [ 150 11s0 | g 248 -
el v pe (263000 | 3300 101 10240 | 63 | 1p3 | 07| 1280 | PY)
sae1| TesT8 Dan %o;oo sar 1924, | s4 | 7.8 | 1299 | 92| 127,08 | 9.9 3.8 N
3-1| v Dast 5 ey Ll snus | g0 | 8.0 | 1219 | 07| 1288 | 3.0 226 mmaree el | M
»
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Location _Semaxt MiM4 PRE Owner_Manicera FLoee ConTmes DISTRIGYpajtied By; _Jo VALBMIWELA Date sl 16 ;o 78
Walwshed __S01L Consamvarion Ssavies Sub- walershed SteNo. V& 3
Contractor __RASDS Ase Contract No,_PCO=TP=3=1 Report period: From 3 Jumes B p 6dem M
Padticle Max,
T':. o’::(“ Fiom (Dam, Cote, etc.) :l.am:: . ‘;':'."“ Rt ot LL of € Elev. c;j'ﬁl: ‘c:"".ll- D'JMI;:.'F.." ”o?:tﬁ LE:/‘EP'? % Com, ‘SPC::-“ A ARSHEEY
16=1 (672770 | Ban 293+00) | 100 oy L 197249 [:°.- | 10.2" | 120.8 10,7 | 1271 3.0 22,1 MavesT or 14=) N
191 (/2778 | Dam 200000 (B LY L 1982.0 15.9 | 108.1 15.3 | 110.7 ”.9 5.4 )
10-1 | 6re/78 | sam 20000 [ 20Lv E 1980.0 11,0 [119.2 | 11,0 [129.4 5.0 29,1 Jv
aars (384000) [ 13 Lv T 1981.0 o8 | 123.3 9.6 [124.3 | 100.9 .4 N
13 (/e | mmew 100 | v L 1570.8 14.2 | 110,80 | 13.7 [113.8 ”.6 9 Y
>3 (6N mew 193 | a7l 1970.9 1.2 | 1m0 [10.2 [130.1 5.9 9.4 N
=3 |6 awe CCEEXETA 1974.2 o1 (12 [ 1. [12200 | 1043 7.1 N
3 [N e 190 [Bet 19739 122 | N7 [ (e LX) 2.4 N
=3 [Ny m e 1317 | sarl %4 134 [ 1263 [ 168 (1110 | niee Nn.q Ase Metsrvas N
R - IEXS) 19%.8 12,0 | '22.2 9.9 | 128.2 .3 » N
=3 [NV ew 14000 FATAS 1575.9 .9 | 1351 1.5 | 113.9 1090.4 32,0 N
-3 [N e 1320 | L 15%.4 126 [ 1101 [ 149 (1160 [ 1018 . >
3 [ e 1517 | sav 14 13.2 | 148 | 168 (111 | 1031 1.4 mwet or 503 >
20-1 [/ bom 181000 | T 1390.0 13.2 | 1199 | 11.3 | 1D3.8 7.0 8.0 N
10-1 {613/ e 1ee0 [t 157%6.8 13.3 | 104 13.3 | 117.7 0.4 22.4 Recowasy N
i1 (671377 wew 1617 |20 Lv L 19817 9.7 | 112.9 | 10.3 | 1263 "4 22.4 Mmocewecy N
13-1 | ¢13/58 Aww e L 15%.8 12,7 | 1179 | 13.3 | 1177 100,2 n.4 N
TRT [WIWN e Y&e1Y Pivl TI8T.Y 12,3 | 1204 10.3 [ 126.3 .3 n.4 N :




RESULTS OF TWO SEPARATE SETS OF MOISTURE CORE BURINLS Al SPFUURHILL (N
[RRIGATED AND NONIRRIGATED AREAS,
NONIRR I GATED Q.Zﬁj 1€ %70 [RRIGATED ¥ §\[4 280+ o
OEPTH MOISTURE DEPTH MOISTURE
I'N CONTENT [N CONTENT
FT % FT %
10 3.4 2.5-3.5 5.7
2.5 3ud 5.0-6.0 7.6
5.0 L.2 7.5-8.5 3.6
7-5 4.9 10.0-11.0 7.5
10.0 5.8 12,5-13.5 9.9
12.5 3.0 15.0-16.0 7.7
’ 5.0 1.2 17.5-18.5 10.0
20.0-21.0 8.8
side slope of dam
1.0 1.9 0.0-1.5 5.5
' 255 2.6
5.0 b1 5.0-6.0 9.6
7.5 k.o - 7.5-8.5 8.9
10.6 3.5 10.0-11.0 13
25 3.6 12.5«13.5 8.9
15.0-16.0 7.0
‘ 17.5-18.5 8.6
20.0-21.0 7.6
toe of dam
1.0 5.3
2.5 4.3 2.5-4.0 6.4
‘ 5.0 3l 5.0-6.0 8.3
7.5 5.l 7.5-8.5 8.2
10.0 5.7 10.0-11.0 8.9
12.5 3.8 ;
15.0 3.9 |
¥7<5 L.2 !
' 20.0 5.7
% Core boring and moisture determinations by Maricopa County Highway Soils
Leb using en Auger drill method.
' #% Core boring and moisture determinations by Western Technologies using :
methods similar to the above (as observed by FCD personnel). A
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WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387
Phoenix, Arizona 85036

INC. (602) 437-3737

Flood Control District of Maricopa County May 19, 1983
3335 West Durango Avenue
Phoenix, Arizona 85009

Attn: Mr. Robert Payette

Re: Spook Hill Dam Job No. 2183J011
Dear Mr. Payette,

Thank you for your patience on this project and we look forward

to working for you again. The last time that the driller went

out he took samples of the other three borings and if you

require moisture content testing on those samples please

contact me.

Respectfully submitted,

WESTERN TECHNOLO \S, INC.

@ gjw\(\/\\\&c, %/\
Gabriel Escamillo

mb

Attachment

Copies to: Addressee (1)




TEST
BORING
NUMBER

il
il
i
il
il
1
1
1
2
2
2
2
2
2
2
2
3
3
3
3

L’Lt@

SPOOK HILL DAM

JOB NO. 2183J011

DEPTH
(FEET)
2% - 3%
5-6
7% - 8%
10 - 11
12% - 13%
15 - 16
17% - 18%
20 - 21
0 - 1k
5-6
7% - 8%
10 - 11
12% - 13%
15 - 16
17% - 18%
20 - 21
2% - 4
5-6
7% - 8%
10 - 11

a¥
0 0L0®

MOISTURE
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SPOOKHILL WATER BILLS

Meter read date eamount water (in 1,000 of gallons) Cost
12/28/83 1,165 663.28
11/29/83 983 564 .86
10/29/83 1,014 581.62
9/30/83 1,099 627.59
8/30/83 768 L4858
8/ 03/83 125 .86.64
7/29/83 1,408 734.70 -
7/14/83 166 109.02
Fiscal 83-84 Totals 7,:827 k,503,88
6/29/83 1,167 613.02
6/23/83 9 11.51
5/26/83 1,769 913.53
4/27/83 1 39.42
3/30/83 - 39.42
2/23/83 = 37.90
1/26/83 12 37.90 ;
12/29/82 8 37.90 ;
11/24/82 286 169.26 |
10/27/82 450 247.50 ‘
9/30/82 557 299.34L |
8/31/82 606 325.82 |
7/30/82 726 380.46 :
Fiscal 82-83 Totals 5,591 3,152.98
6/28/82 1,092 524,70
i 5/28/82 1,818 , 851.40
L/27/82 . 1,114 534.60
3/29/82 972 479.70
2/24L4/82 1,117 535.92
1/25/82 1,265 602.55
12/23/81 1,143 : 547.65
d 11/23/81 624 314,10
10/21/81 727 360.45
9/22/81 2,032 . 947.70
8/21/81 2,256 1,048.50
7/28/81 2,038 950.40
6/23/81 1,492 641.88
8 Fiscal year 81-82 Totals 17,690 8,330.55
5/27/81 2,176 922.32
4/23/81 1,047 459.43
3/27/81 1,154 503.30
2/24/8] 417 201.13
‘ 1/29/81 909 402 .85
12/23/80 652 297.48
11/25/80 1,182 514,78
1 /27/80 2,376 1,004.32
9/29/80 1,653 1,182.26
8/22/80 480 226.96
. 7/24/80 7438 336.84
Fiscal year 80-81 Totals 12,794 6,051.67




WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387
INC. Phoenix, Arizona 85036

(602) 437-3737

Flood Control District of Maricopa County October 11, 1984
3335 West Durango Street
Phoenix, Arizona 85009

Attn: Mr. Nick Karan, P.E.

Re: Shrinkage Limit Tests
Spook Hill Dam Job No. 2184J017

Shrinkage limit tests were conducted according to ASTM Designation
D427-83 which states that the initial water content for the test
should be equal or slightly greater than the liquid limit. Using
this procedure often results in shrinkage limit values greater than
the plastic limit for sandy and silty clays (Holtz and Kovacs).

The soils tested were silty or clayey sands with 20.5% to 35.3%
passing the 200 mesh sieve. High shrinkage limit wvalues could be
expected for soils that are predominately sands. The grain to
grain contact would occur primarily between sand particles and the
size of capillaries that produce tension upon drying would be rela-
tively large in diameter. Capillary tension and resulting shrink-
age would be low; therefore, 1little shrinkage would occur and the
shrinkage limit would be high.

Shrinkage limit test results are meaningful only for clays and pub-
lished interpretations may be applied only to clay soils. For
clays, Holtz and Gibbs present the following information for arid
region soils: A shrinkage limit greater than 12 has little volume
change potential. Bowles says that it is not possible to quantify
the term "little volume change potential”.

References:

Holtz and Kovacs, "An Introduction to Geotechnical Engineer-
ing", 1981, Prentice~Hall, pages 178-~185

Bowles, "Physical and Geotechnical Properties of Soils", 1979,
McGraw-Hill, pages 223-225.

We hope this information assist you in the interpretation of the

attached test results. If we may be of further service please
don't hesitate to contact us.

Respectfully submitted,
WESTERN TECHNOLOGIES INC.

<%%::féévi:;n » PhuaD., P.E.
nj

Attachments

Copies to: Addressee (3)




'. WESTERN 3737 East Broadway Road
TECHNOLOGIES P.O. Box 21387 LABORATORY REPORT
INC Phoenix, Arizona 85036
- (602) 437-3737

PHYSICAL PROPERTIES OF SOILS
Page 1 of 9

Client Flood Control District Job No. 21843017
3335 West Durango Street Lab/Invoice No._ 21 84W017
Phoenix, Arizona 85009 9/11/84
“' Attn: Mr. Nick Karan Date
Reviewed By
A Spook Hill Dam
Project
Location Mesa, Arizona Sampled By WTT Date M
' Type of Material e Submitted By WTI Date M
Source of Material Station 265-6.6 Authorized By FCD/Karan Date M

Sieve Analysis, ASTM D422-

< : % Passin e ks ; PI
Sieve Size Phicisih il 8 Specification Soil Classification

' LL=

Liquid Limit and Plasticity of Soils

3" ASTM D424- .
214" Maximum
Moisture - Density Relations Dry Density, pcf
2" O ASTMD698- ; 0 ASTMD1557-  ; Method Optimum

Moisture, %

| Specific Gravity of Soils (minus No. 4 material)
o ASTM D854- - iicin
| ravity

Resistance ‘R’ Value of Compacted Soils
ASTM D2844-

‘R’ Value

w
NS
X S >

Other:

% Moisture Content, %
ASTM D2216 7.4

’ 16 Shrinkage Limit, ¢
ASTM D427 12.6

100
200 35.3

Finer than 200
ASTM D1140-

' Copies to: Client (3)




'. WESTERN 3737 East Broadway Road
TECHNOLOGIES P.O. Box 21387 LABORATORY REPORT
INC Phoenix, Arizona 85036
" (602) 437-3737

PHYSICAL PROPERTIES OF SOILS
Page 2 of 9

b Flood Control District Job No 21843017
. 3335 West Durango Street ' 2184W017
Phoenix, Arizona 85009 Lab/Invoice No.
' Attn: Mr. Nick Karan Fiate 9/11/84
. Reviewed By
Spook Hill Dam
Project
Location Mesa, Arizona Sampled By WTI Date _8/28/84
' Type of Material o Submitted By WTI Date _8/29/84
Source of Material Station 265-9.2 Authorized By FCD/Karan Date _8/28/84
Sieve Analysis, ASTM D422-
' Sieve Size A?::’r?lisltar;igve Specification Soil Classification
| Liquid Limit and Plasticity of Soils L=
3 ASTM D424- Pli=
274" Maximum
Moisture - Density Relations Dry Density, pef
" 2" OASTMD698- ; 0 ASTMD1557- ; Method_____ opvmum,
1477
L Specific Gravity of Soils (minus No. 4 material)
’ Specifi
1 ASTM D854- Cravity
Y,
a Resistance 'R’ Value of Compacted Soils
Yy ASTM D2844- -
R’ Value
%' Other:
Va'! Moisture Content, %
ASTM D2216 7.8
No. 4
8
‘ 10 Shrinkage Limit, %
ASTM D427 22 .7
16
30
40
1 50
100
200 30.4
Finer than 200
. ASTM D1140-
Copies to: Client (3)
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WESTERN
TECHNOLOGIES

INC.

3737 East Broadway Road
P.O. Box 21387

Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 3 of 9

Client Flood Control District Job No. 21845017
3335 West Durango Street _ 2184W017
Phoenix, Arizona 85009 Lab/Invoice No.
Attn: Mr. Nick Karan Date
Reviewed By
Praject Spook Hill Dam
Location Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material Submitted By WTI Date _8/29/84
Sourceof Material _Station 265-16.2 Authorized By __FCD/Karan Date _8/28/84
Sieve Analysis, ASTM D422-
Sieve Size A(:{Zup:,f,sl'ar:igve Specification Soil Classification
Liquid Limit and Plasticity of Soils bk=
3 ASTM D424- -
21477 Maximum
Moisture - Density Relations Dry Density, pcf
o . , Opti
2 O ASTMD698- ; JASTMD1557- ;Method______, Optimum,
1%
- Specific Gravity of Soils (minus No. 4 material)
’ Specifi
] ASTM D854- Cravity
LA |
‘ | Resistance 'R’ Value of Compacted Soils
| we | ASTM D2844- .
| R’ Value
%" | Other:
V' Moisture C<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>