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ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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- A. KNOX MATTER e g ey U = S SURVEYS

: uay 5, 1965

i A nnry Basicex, erm at un
7107 North Oracle Road ek

- Tugson, Arizona

Burm. Barku: : ‘ -;Rn" Bench mu Elw&tim k
AT Goldax nu o WA

After talkinq to yau pauomuy y.stotdly, I -ot Dt. G«tm Kinuch
at the Dam Site. He suggested that I mail the elevation informa-
tion on Bench Marks in the area of the Dam Gir-ctly to youj that he
‘would then transmit it to the survey party which is mvldiu hil '
with planiutxic nnd wrtteal conttal for work he i.u dotng. Ak

i The Bench uulu t’o: whieh the follevdm elwations au ‘given mc

still prominent yesterday and did not appear to have beon diﬂ’aM
in any way tim t!:ny ware o:igtnauy uot. : / S

- 'nsscmnmn OF BENCH MARK . . CONSTR. DATUM  USGS. wmm
3 L mvaz-mu | BLBVATION

‘!opofl}" I:m?ipnﬂsu. 0-090 : St
.'ncu' \n:t ond of Dam ard s T 3408.76

:OP O‘ 3/‘" lxon P*PQ R.‘O W. to
P4C, 200" South of Construction } S AR R
Comterline - Sta, 100270 170,68 335463

Top of 3/4"5 Iron Pipe Ref, Pt. to .
 P.Cs 400" South of Construction enee Sy Ao s
,._Contorlinh - Sta. 1m7.o Nt o7 0780 . . 335150

»i:m Cap set in top of. mx‘ctc

i wingwall @ S.Wo Corner of 9?‘*’-1"‘!’&

ﬂna%&qafwnd-—/eepom Be/ﬂqa @MJM S DAMER. U

; ) : S . .. . .FLOOD CONTROL
RALPH A. HOFFMAN i 11101#! EAST MCDOWELL ! a1 SEQUNDRTIONS.

" LLOYD W. MILLER '
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May 5, 1965

3 Bnexy Batke:, Attorncy at Lau
7107 North Oracle Road :
Casas Adobes Plaza

Tucson, Arizona

Dear Mr. Barkérs . Rer  Beneh Mari Elevatians
o e o A U . Golder Dam ;

After talking to yop‘petqonally yesterday, I met Dr. George Kiersch
at the Dam Site. "He suggested that I mail the elevation informa-
tion on Bench Marks in the area of the Dam directly to youj that he
would then transmit it to the survey party which is providing him
'vith planinetric and vertical control for wotk he is doinq.,_

The Bench Marks for which ‘the. following elevations are given were
- ‘'gtill prominent yesterday and did not appear to have been disturbed
1n any way. since thay were o:iginally aet. :

DBSCRIPTION OF BENCH MARK - ,cowsrn.‘bArUu* USGS DATUM
‘ ' | ELEVATION ELEVATION

Top of 13" Iran Pipe @ Sta., 0+00 el AT
near Wost end of Dam i | 224.76 . 3408.76

“Top of 3/4" Iron Pipe Refi Pt. to
P.C, 200" South of Construction b S L
Centerline -« Sta. 10+270 ; 170.63 i‘”3354.63

' Top of 3/4" Iron Pipe Ref. Pt. to
- PsCs 400" South of Construction : S R
Centerline - Sta. 10*27.0 e A6FeB0 i 898l 80

. Brass Cap set in top of concrote
- wingwall @ S.W. Corner of Spillway 5 b SR et
_mouth s : L 228,79 0 o 340779




- 2 o ’ l HOFFMAN-MILLER ENGINEERS, INC.

Jo Bmery Barker, Attorney at Law
May 5, 1965
- Page 2

Three copies of this transmittal are enclosed and we ask that you
deliver one copy to Heinrichs Geoex in the event you feel they

- have need for it, ; :

Yours very t:uly,

HOFFMAN ~MILLER ENGINEERS, INC.

A. K, MATTER

‘AKMioi






HoCraw Hall

Ithaoa, N JX

April 3, 1965, C L men el
X T 22 T
BOBUERD

THE TPNTATIVE LAYCUT OF CFFICE CCMT JLATICN DISCUSSED WITH
ALTER HEINRICHS, Gecexploration Co,

To ILAR MAP of Reservoir and Downstream area,
Scile 1%~ 100 ¢, Ap-romg, Limits shown om original drawdng
Je ey < T
Topo at C,XI, 10 ft, from Drawing 2 of 12
40 fte from ® l of 12
80 ft, " USGS Dbase
Demmstream 1imit to include large bluff of "01d Gila congl.

II, ON A CCIY CF YLAW MAP |( Sheet Ho, 1 ) .-/ .
Flot the following of information s ‘ |
Con a1t |
A, Geologio dato— V4 ! |

From files, other individuals, Frof, bacy, et al, ¢ ,
Includes, area of rock types, fault contaots, et al, ’

B, WIOQO data
Area of concentrated logses (' l-¥, 17, Feb,'65, rlate I)
Leakage
Tos of dam
Borrow Area Mc, 3
Co Location of oross-scoctions, A-A, B-B, C~G, and Centerline flam

D, Cors holes, collars with nl'e

E, Outline of dam(Dashed«dn and deyphmsize) (long fine 1ines)
Conorete core trench ends sbout sta, 1400 (Qmit spillvey)
11X, Cross Seetions GEOLOCGIC - True Seale BV,
Plot on ssch from available data
Surface and subsurfage rock informatiom , Drill holes

Keter levels
Fre=construation
Post-conatrustion snd vhen reservoir W vater
SEIIOI&A, located Downstresnm of scals of 1%.100 ¢,

: trean of Dmm, soale 1%=-100 ft,
# 0«0, Right Bank area to Turning Peind (more possidly later), seale 1%
DAM AXZS (wm”Il'ml"m)’ rt.w to Trus seale, HAY  (Sta 0+00 %0 29+20)
s (7]
- fesvdng A of 12 : *
Drill Hole date plottad
Ay Amterpretation of Geophywissl data desmed pertinent for desp perts

Gecrge A, Kieresh

|
|
(
|
|
|
|
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Ithrea, N X

Arpil 3, 1"}‘65. LR
It
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THL TINTATIVE LAYCUT €F (FFICE SCIT.LATICN DISC SCED ITH

ATTRR EETNRTCHS,  Gecexviorution Co,

) +
APPrex Ok N -3 Ly 1T AK AL of Racervoir :oud Dowvmstream area,

k;

— Sc."a M- 00 %, Ap roge limits showm on ordinal drawing
Toro at CuI, 10 Tt, from Drawlrg 2 of 12
- = o " 1
v 0 ft. " U3GE bace ~
O K Joemsirean 1imit to i clude iarge bluff of "i'd Cils CONELe ,
ITe WA GLY CF LAWK VAF  { Sheet lio, 1 )

L]
fleot the o loving types of irformation @ 4
Sonte Pahlt
Ae Geoologle detfim _ . yd
From files, other indivilduuls, )rof. bagy, at. a., ¢ .
includes, crea of rock trpes, fuult contacts, et al,

n . .— Be Hydrologic duta
Sve AN KEP?ET ——) 4 aa oOf coucentrated loszes ( M, 17, rfeb,'65, :late I)
- leakoge
Toe of dam
Eorrow srea ¥e, 3
PLAANS map C. Location of or-ss-e:ctions, A-A, B-B, 7~C, 2nd Centerline Mam

Hon o AE TesT ffD. Uore holes, ccllars with ni'e
Pl iAes LT, ———

E, Outline of dam(Deehed=in aud derphasize) (long fine .ines)

Conecrete cure trench ends about sta, 1M00 (Cmit spillay)
II1, Cross Seoticms GiL'(CIC - True Sonle WAV,  ———
t¥lot on each from avai uble data
Surface and subsurfsce rock infrmation » Drill holes
“eler levelg

Ire=congtruction
Fost~constru.ction and vhen reservoir impounding watep
v SECTION A=A, Located Downstreen of dan, scale of 1".10C ‘¢,

. B-B, Upstrea: of Dem, moale 1"=100 ft.
» C=C, Right Bank area to Turning Foint (uore 1088ibly iater), seale 1"~
ecu:le 1"-100 I't,
DAM AXIS (original section) reded to True noale, H&¥  (Sta (400 to 29+20)
) Draving A of 12
( Drill Hole data nlotted
Any interrretation of Geophymics! data deemed pertinent for deep parts

//——? Soorge A. Xierssh
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HEINRICHS gromxPLORATION COMPANY

806 WEST GRANT ROAD, TUCSON, ARIZONA, 85703. P.O. BOX 5671. PHONE: (AREA CODE 602) 623-0578

April 7, 196§

Rail M Ranch Corporation
7107 %, Oracle Read
Casas Adobes Plaza
Tucson, Arizona

Re: Proposed Solder Dam Investigations
Attn: Hr. J. Emery Barker, Attorney
Gentlemen:

During the past several months we have had an cccasfional
phone conversation with Dr. Willard Lacy regarding above subject.
On the 20th of last month, Mr. Barker called and an appointment
was made and 2 brief conference was held on March 31, 1965 with
Hr. Barker and Mr, George Kiersh and myself in attendance.
Later on that same day, Mr. Kiensh and I made a brief field
inspection visit to the sfite. Following this, sever#] phone
conversations with Mr., Kiersh ensued and on April 3, 1968,
the whole day was spent with Mr., Kiersh in a comprehensive
review of 211 available data and planning the detailed steps
and recommendations for phase one of the investigation., Three
others of the GEDEX staff were also briefly in attendance.

This work resulted in a tentative lay out of office compilation
whichduas set forth in a letter to you from My, Kiersh of the
same date.

In conformance with all of the above and based en our verbal
estimates of time and cost imvelved it is our understanding
that you wish to have us proceed with this phase of the invest-
fgation and accordingly this is how under way. Our fees for
this work will be at the rate of $100.00 per staff day plus
gxpenses, which will be mainly for reproductions, photographs,
ete., and will require approximately ten days to complete. Fae
for my professional time invelved will be at the rate of §150.00
per day. In addition, 1t is understood and agreed that we will
confer with Dr. Lacy for which he will be compensated for this
and past services rendered in the awount of £500.00, Summarizing
the above, in using a figure of §$500.00 as a total for expenses

MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.
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Rail N. Ranch Cerporation - 2 - April 7, 1965
f

and contingency factor, we estimate a maximum expenditure in
the neighborhood of $2,500.00 for this work.

For our mutual convenience 1f this meets with your approval,

your acceptance of same may be indicated by executing in the
s::ensfg:oviﬂed below and returning the extra carbon copy to
this o ce.

Bi111ngs are on a bi-weekly basis or as time and expenses
are sccrued, In view of anticipated outlays of funds te Dr.
Lacy and those already accrued in the form of compilation and
reproductions, expenses, etc., we request as a binder on
continuing to proceed with the work, the sum of $1,000,00.

Very truly yours,
HEIRRICHS GEOEXPLORATION COMPANY

Walter E. Heinrichs, Jr.
President & General Manager

WEH: §h
ce: J. E. Barker
George Kiersh

Approved: L e
Rafl ¥. Ranch Corporation

L R SRR WP}
TetTe:

HEINRICHS GEOEXPLORATION COMPANY
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Investigations--Reports--Design--Supervision
1242 East McDowell Road
P.0. Box 5363
Phoenix 10, Arizona
Phones: AL 4-9569--AL 4-7791

Copy ~
HOFFMAN-MILLER ENGINEERS, INC. m—
P

ENGINEERS REPORT
ON
GOLDER DAM

LOCATION: The proposed dam will impound the waters of the
Canada del Oro in an area zlong the East half of sections 13
and 24 of Township 10 South and Range 14 East in Pinal County,
Arizona. The dam site is situated approximately 5 miles due
East of Oracle Junction, Arizona, in the SE% of Section 24,
Twp. 10 S, R 14 E, Gila and Salt River Base & Meridian,

OWNER: The owner of the project is the Rail N Ranch Corporation.
The project will be built in connection with a housing develop-
ment to provide a recreational area for the project. The
reservoir at its maximum capacity will provide an area of 260
acres having a total length of about 1-3/4 miles and a width

of approximately 1/2 mile at its widest point.

DRAINAGE AREA: The drainage area behind the dam, as calculated
from the most recent U.S.G.S. maps, amounts to 48 sg. miles
ranging in elevation from 3400 ft. at the dam to 9000 ft. on
the North slope of Mt. Lemmon.

The Canada del Oro flows in a Northerly direction from the
higher timbered slopes of the mountain to a point about 4 miles
South of the Town of Oracle, Arizona, where the stream makes a
180° bend and flows South to the proposed dam site; thence in
a South and Southwesterly direction to a junction with the
Santa Cruz River.

RAINFALL AND RUNOFF: Rainfall and runoff records are not
available; however, ¢limatological data and previous studies
of the area indicate that the average yearly rainfall will
amount to 15 inches to 20 inches. By comparison with records
of similar streams in the area it is anticipated that the
average annual yield at the dam site will amount to 7,500 to
10,000 Acre Feet. This amount of water will be sufficient to
maintain the proposed lake which will have a maximum storage
capacity of 9,500 Acre Feet.

i,
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An inspection of the streambed at the site and for several
miles upstream from the site, indicates that flood flows of
recent history have been relatively small and the marks left
by these floods are of no value in determining maximum flood
conditions. Since there are no gauging records available for
the stream, the design of the spillway must be resolved by
using basic calculations for the area.

SPILLWAY DESIGN: The design capacity of the spillway was deterxr-

mined by using a basic 6 hour storm with a rainfall of 5 inches
over the 48 sqg. mile area. 2s shown by the calculations the
maximum condition was produced by a 5 hour storm with a total
rainfall of 4.75 inches and an equivalent runoff of 2.25 inches
(47.5%) producing a maximum inflow to the lake of 14, 240 cfs,

The volume of surcharge storage provided by the 6 ft.
above the spillway crest is estimated at 1800 Acre Ft. which
is equivalent to 0.7 inch of runoff over the entire drainage
area. This surcharge cushion reduces the maximum flow at the
crest to 10,440 cfs which is the basis for the spillway design
giving a 5 ft. freeboard on the dam.

The spillway will be cut through the granite rock that is
exposed on the East abutment of the dam.

The spillway channel below the crest has been so designed
as to provide control of maximum flood conditions on the 230 ft,
spillway crest.

The spillway will discharge into a natural drainage channel
re-entering the Canada del Oro channel at a point just below an
old rock and masonry dam well below the toe of the new dam,

FOUNDATIONS: The slopes to the East of the main channel are,
in general, exposed granite rock. The slopes to the West of
the channel, except for a small area adjacent to the channel,
consists of an alluvium fill underlain by the granite at a
varying depth.

The site was drilled using diamond drilling in the solid
rock areas and auger and wash boring methods on the alluvium
areas. Results of these borings are indicated on Sheet #1A
of the plans., The design plans contemplate a concrete cut-off

D




wall on the exposed rock area and thru the main channel. Grout-
ing is provided thru this wall although the drilling tests
indicate that the rock will take very little grout.

A core trench is provided in the alluvium areas to various
depths as indicated anticipating that the clays and soft de-
cayed layer of rock will provide an adequate seal in these
areas,

MATERIALS: Extensive prospecting for materials was done in
the vicinity of the dam and laboratory test made to determine
the quality of the material for the various zones of construction.

The location of test pits and borrow areas are shown on
Sheet #1 of the plans. The logs of the pits and tests of samples
are given in the materials investigation report accompanying
this submission.

DESIGN: The design of the dam is based on an impervious
section, Zone C, comprising the main body of the dam and
buttressed by pervious zones of sand, gravel, and rock.

The impervious zone will be composed of a mixture of
decomposed granite and clays containing rock fragments. The
sources of these materials and the manipulation are set forth
in the specifications.

The pervious zones are composed of sand, gravel and rock
(cobbles). Since there is a large percentage of large rock
(cobbles) in some areas of the borrow, it is anticipated that
the specified spreading and raking of this material will provide
an adequate blanket of rock on both faces of the dam so as to
provide adequate slope protection. A minimum of 2 ft. blanket
is specified for the front face with the provision that rock
from rock excavations be reserved to supplement the material
for this blanket where required.

OUTLET WORKS: The outlet works is designed to provide & measure
of safety during construction along with a means of controlling
the water surface after completion.

A gate tower is provided with two gates; one, a 42" slide

gate for the purpose of the control of water behind the coffer-
dam during construction, and a 24" hydraulically operated

iy, I




double disc gate valve as a permanent installation to afford
a2 measure of lake level control when desired,

A 36 inch welded pipe encased in concrete is provided
for the outlet thructhe dam, This size gave the most efficient
control of water during comstruction at a reasonable cost to
the project.

FLOOD CONTROL DURING CONSTRUCTION: The outlet works provides a
means for the Contractor to pass flood waters during the con-
struction period. 2 minimum freeboard of 10 feet is required
on the upstream construction cofferdam. This 10 feet of free-
board has a volume of 169 acre feet. The outlet works will
pass approximately 160 acre feet of water per day under the
above conditions.

As the construction of the embankment of the dam rises
above the top of the cofferdam, additional freeboard and
storage capacity are available. When the embankment reaches
an elevation of 177, the 24 inch gate valve may be installed
and the stored water raised to elevation 137. This 40 feet of
freeboard represents 2,400 acre feet of storage which is equi-
valent to 0.94 inches of runoff (3 inch rain) over the entire
drainage area. The outlet works, with the 24 inch valve, will
pass 160 acre feet of water per day with the lake level at
Elevation 137 and will increase in capacity to 210 acre feet
of water per day with the lake level at Elevation 177.

By maintaining a minimum freeboard of 40 feet, the storage
capacity greatly increases as the embankment is built. The
outlet works has a capacity to pass 5,000 to 6,000 acre feet of
waterpper month, which will amply provide for the anticipated
flows in the Canada del Oro.

It is realized that a flood hazard does exist during the
initial stages of construction; however, the amount of impounded
water at this time is of such a2 small nature that damages would
be very small, The distance from the damsite to the bridge on
State Highway 80-89 is ten miles. This reach of the Canada del
Oro is uninhabited and undeveloped and any flood increase due
to the small storage behind the cofferdam would dissipate
itself within this area,
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ENGINEERS ESTIMATE:
based on the basis for measurement and payment set forth in the

Specifications.

the slope stakes for both excavation and embankment.
method does result in double payment for some items of excava-

The Engineers estimate indicated below is

Payment will be made on all quantities within

This

tion placed in embankment zones, but should result in a substan-

tial reduction in the prices of excavation and alleviate any
confusion as to the adjustment of pay quantities for various
zones of embankment.
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VONSNOOULHd W -

One
85,000
80, 000

755,000

510, 000
34,400

910
51,500
124
575

One

One

One

1,500
4,500
2,000
2,370

ENGINEERS COST ESTIMATE

guantities

LS

RERERERE

CY
LB
LF
LF
LS
LS
LS
LF
LF

Description

Clearing & Grubbing
Spillway Excav.

Common Excavation

Embank .-Imperv. Zones
Embank ,-Perv,. Zones
Sluicing-Perv, Zones
Class 2 Concrete
Reinforcing Steel

42" Corr, Met. In. Pipe
36 Sm. Steel Out. Pipe
Inlet Gr. & Manh. Cover
24" Gate & Appurtenances
42" Cons, Slide Gate Valve
Groute Pipe

Drilling Grout Holes

Sks Filling Grout Holes

LF

6" Perforated Corxr. Met.
Pipe

Engineering & Contingencies

W L

Unit Price Total
2,000,00 2,000.00
.85 72,250.00
.45 36,000.00
.45 339,750.00
.70 357,000,00
.40 13,760.00
60.00 54, 600.00
A8 6. 7,725.00
25.00 3,100.00
25.00 14,375.00
800,00 800.00
6,000,00 6,000.00
3,500.00 3,500.00
1.00 1,500.00
1,50 6,750.00
3.00 6,000.00
3.00 7,110.00
$932,220.00
62,780.00
$995,000,00
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