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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. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 
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General Contractor & Engineers 

Arimetco Inc. 
335 N. Wilmot Rd. Suite 400 
Tucson, Az. 85711 

May 23, 1995 

Attn: Mr. Allen E. Wells, Engineer II 

Re: Zonia Mine Raffinate Pond Wall 

Dear Sir: 

P 8 1 

2502 W. Lily 
Tucson, Arizona 85705 
602 • 293-3245 
602· 293-3128 FAX 

UU!JtC2..-\nD!U'.4J!Iif l-t.fl't 

We arc pleased to give the following price to construct wall 
by Raffinate Pond at your Zonia Mine Project. 

We will furnish all Material, Labor and Equipment. Gra ding 
to be done by others. Price includes Mobilization and De­
mobilization. 

$18,150.00 Total Price 

Exlusions: Bonds, Permits, Testing, Grading and Taxes. 

CMR:sr 

~ ;C . : AZ: A,()S4940 
L-5 '()72434 

NM: GS ·25 GS·28 
29581 

NV: A 10-<l030619 
CII-<1030854 

Very t r uly yours, 

Clark M. Ri chins 
President 

/~' ~-~ .. 
~per Sonic Hydro Energy 



May 19,1995 

Mr. Clark 
Clark's Gunite 
2502 West Lilly 
Tucson, Arizona 

Dear Mr. Clark: 

4. ARIMETCO INC. 

In accordance with our conversation we had yesterday I have enclosed a 
drawing of the erosion control wall that is proposed for construction at our Zonia Mine. 
Zonia is located about 40 miles SW of Prescott. I would like if you could put together a 
cost estimate for Clark's Gunite to construct the wall. This estimate should address 
materials, labor, mob/demob and any other associated costs. Any questions or 
comments concerning this wall can be directed to me at (520) 748-2600. 

Again I would like to thank you for you interest. 

Enc. 

335 North Wilmot Road. Suite 400 • Tucson, Arizona 85711 • (520) 748-2600 • FAX: (520) 748-2626 J 
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CROSS-SECTION 
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Soil Description: 
Reddish Brown to Olive Gray Clay with Silt, Sand, 
Gravel and Cobbles, hard, slightly moist, medium 
plasticity. 
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f{' 

l' 

ZONIA MINE 
EROSION CONTROL WALL 

"( 

6X6 - 01 OXD1 0 
WELDED WIRE FABRIC 

NOTE: Place reinforcement 
in the center of the slab 

@LONGI1\JDlNAL DETAIL 

LA ARIMETCO INC. 
r £", 335 N. WILMOT RD, STE 400 
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DRAWING NO. 
85-05-C-01 

SCALE: NOTED Do\TE 5-18-95 



cQb! XR MINE 

fR{).5roJ/ to/.l7 ROJ,. 4J~I-L (fR6AJCJ-f 6ULO/) 

ScqtE: 1.,." ~ I :'0" 



~ 

DIs r P:I. ~ u r TO'" J.. .I .<:"T , 6S-0S- C- Df 

"I 

D C)..,;;r<, kS r;. ]A ' r:-r;:: S -/ fj - 9,--C' )..t; rrG~ JDP:AWJAJul , 

a 
:, r-A)(~ f k?7~I/IrD , 

I: ! 

I 

i 

" I 
I 

1 

I 

lJ 

I . 

, 
, 

I 
I 
J 

Ii 

II j 

I 

II 
I 

I I 
~ 





'0: t 17 Pc:S 

5~" ,ISo 0 ps~ 

-5~ ~ 

(= 0 , 2t§'6 (117) (II.S')<- :.. 
Z 

Z Z 13 tt. 

3,83' 



Gp ~ Kp G$ 

~ (3, Lj 2~ ( I /7) ( / I. -D 
- . 

::. 

----

~~ T£lH '- C '-/ s: - ¢' h-J -:. D , Zq.z 

../' 
/ I. ) 

Kp -- T~ l-( I.(S; + f1/~) "2.- $/ C/ 2.g 

e -;q - 22 :;9 

Sf.i Pp :. 2bS"< I 



n= 

~ 

/0,13 ~ (..20~3S0) 

\.) ~ I _ O · 4(03~ = 

, 
I 

, 



- Z. 7 
> b 

prA i rl r: Fn 

~-------------------------------------------------------------



• 

• 
I'I.! 

• 
~ I 



,/ 

I 

\l 

B.O.P. EL. 4440' 

! 

/\ 
\ 

\ DETAIL 8) 

NATIVE BACKFILL 

4" PERFO RATED PIPE 
(FOR LEAK DETECTION) 

P, C' ' ... 11; H L r T 

#5 @ 

j 

, ~ / ~,,_ DETAIL ( 

y-

U1 
W 

1 ~ / #""" / 
0:::: 

~ 

15' -0" 
I--~ 

6xJ) WIRE MESH 

18" THK. CONC. 
WALL 

(5)#5 CONT. 
EQUALLY SPACED 

EROS!9~_ QONTROL WALL r51 

r- 200 MIL 
I 
; 



WATER CONVEYANCE SYSTEMS {DRAFT} Chapter 12 - General 
Structural Considerat ions 

.0 

...J...J 

...J...J 
O . 9 <t<t 

~~ 
)0- ...J 
Z <t O. S 
<tU 
Z ;.: 
0 0:: C 7 
wW 
~ > :;<t 

0.6 (/)Z 
(/)0 
W 
a: W 
a. 0:: 0 . 5 

::J 
l- (/) 
zc.fl 
<~ O . .; 
I-a::: 
...Ja. 

~I-
w Z 0 . 3 
a:<t 
~ 

~::> 
'-' (/) 

:J <: 
O W 
-a::: 
I-
<10 0.1 
a::: I-

0.0 

HORIZONTAL 

~ : ANGLE OF REPOSE 

See Ketchum's "Walls, Bins and 
Gra i n Elevators" paQe 34 . 

rig . :3 

COT. e 

OEP ""T"'ENT OF Tt<E IIHE~IO~ 
8UIIE ... u OF IIlCL ...... TIO l< 

I 
I 

RESULTING PRESSURES 
SLOPED WALLS 

103-0 -19 5 

Figure 3. - Resulting pressures - sloped wall s 

OS-3(12)- DRAFT - 10/89 35 



IL!. b Z 
, 

. 
1.06 

~t:f)o<., / SO pc J- (No/tm4'1 W&<tJl..t} 

Sc. -: 

¢ = 33t!>f'"e 1 ~ I.S,' I 

'I .. /' " $cAIE: 1-.,: - C> 

K(.(..:: T~2.(¥~_ ¢~) 
= T.q....,'(~- E3,lS,%) 

.:; O.;:c;z 

~: k ~ Y H1. 2-

-: Y.(O.2'1Z')(!17)(I/,S') 
':' 2/ z59 /b/.£b ' 

f,-Oh-} hd 3=> 7J "!.O.~ ¢=-/.o-" ,> r ::().3Z 

8: ={(J.3:<)(Z2.~Cf) ~ 7.<-3 '~~-6 

?/.:. (Q. 'l-92X. 7S) ( \ \. () T Z& i! Ibj!7~ , 1. -

S H£rJR AT 80T"Tl'? ~ : Vi ':- C-z) ( D. g~:> (.:$"'0): 8-5 p.:; c 

" 

_______ .... -lc 

I 
1-- - - - -Iv 

I 

I 

&23 -+- ZS'z) (/.S) :: /.72.'/ 
'fm b~E. -C REG<. FOR .s.I-1G~ R.": (F,s) ( 12) 



/ 

I '..Lt -:. 
bci ~ <> '1"1; ?I J 

j b ' ' (O.W(lt~) 

6:: -7 II z,~. // 
\ ' 

d= ~/I 
P...tooo 

( , 

2 .7'0 DO 000 

71", ~~~;;:. ..2605C\OV 
~ g 

~ 
7

----­, -
&' ~ (~O/(X)~0c0)":' 0 . .' 3'1 & 

I 
_ O, s"rg _ 

3 - O,9'8~ 

k-::: '/~ (~D::?"Z» (O . qg-'1)(OI3Y~ 

-: {,/S', 26 'I 

I - • 

! .L 

(/2) ~1.. 
b 



MAY-15-95 14,52 FROM, WESTERN STATES 10, 5208892733 

SHOTPATCH® 20 
Ready To Use Cement-Based Shotcret~ Mortar 

DESCRIPTION: 
SHOTPATCH 20 Is if re.ady-to-use, multi-component, 
comentabased mortar ·soft"l1OOrs. 11 is specially 
designod tor durable repairs or overlays using either 
the weI or dry mix shotcrete llPplicatlon system. 

RECOMMENDED FOR; 
• RepaJr to th~ underside of bridge decks, bridge 

piers and stems, tunnels, parking garages, ~ewer 
pipe, navigation locks, dams and sea walls. 

FEATURES/BENEFITS: 
• Buitt-in factory quality control for uniform resul1$ 
• Easy to use - requlrl)9 only the addition of potable 

water for mixing. 
• Economical - reduee$ handling and cleanup costs 
" Is easily pumped using the wet-mix shatcrete 

system 
• Good working time - over one hour at 72·F (22·C) 
" Acryl-Ser- Uquld Polymer acrylic-polymer bonding 

additive can be mixed with SHOTPATCH 20 for 
Increased bond strength, greatly reduced 
permeability and better resistance to scaling 

PHYSICAL PROPERTIES1: 

Strength. pal (MPa) 1 day 7 day 28 day 

Comprnslve 2500 5000 6500 
(ASTM C42) (17.3) (34.5) (45) 

Flexural 640 750 825 
(ASTM C 78-84) (4.4) (5.2) (5.7) 

Tensile Bond to Concr.te 320 375 
(Master Builder:; Test) (2.2) (2.6) 

Slant Sh •• r 680 800 
(ASTM C 882 Modified) (4.7) (5.5) 

1 All performance data Is determined by testing of 
actual, in place shotcreted specimens such 8S cores 
and beams taken from lest panels. Reasonable 
variations for the data shawn can be expected. 
depending on the care taken In evaluating test 
specimens, and Jobsile conditions such as the quality 
of the substrate preparation. level of expertise o11he 
noule man, curing procsQl,lres afld we~1her. 

Penneabillty 
(AASHTO-277) 

SHOTI'ATCH 
20 

3,110 
Coulombs 
(MedilJm) 

Se*lIng Slight to 
(ASTh1 C 627) Moderate 

Curobility F~c:tor 96% 
(ASTM C 666) (Procedure A) 

SHQTPATCH 
20 

w/Acryi-Ser 
913 

Coulombs 
~ery Low) 

None 

96% 

'1: 1 Amyl-Set Uquid Polymer with water 

LIMITATIONS: 
• Shelf life Is 24 months when stored at temperatures 
~een 35"F and 1 1 O"F (2"C and 43'C) in a dry area 

• Allowance must be made tor rebound and cut-off 
which will reduce coverage aCCQrdingly. 

APPUCATlON; 
Coverage Rate 
0.43 ft· per 55 lb. bag. Will cover 5.2 ft" at a 1· depth 
per 55 lb. ~~, before rebound. 

Packaging 
~ lb. po!yeL1ylene lined bag3. 3,300 lb. bulk bag 

Surfl~ Preparation 
Prepare the surface to be ahotcreted by removing all 
concrete. dirt, dust and debris. The surface to be 
shotcreted should be roughened (1/4" pro1'ile), clean 
and sound. If unsound concretElI& encoumarad al or 
beyond the midpoint of the depth of tebel or mesh, 
removal of concrete must be extended 3/4' beyond 
the rabar or mesh to allow access to fully enCQe the 
91ee1. Dampen the properly prepared concrete surface 
JUst prior to 5hotcreting. 

Mix SHOTPATCH 20 with appr(X)(imately 0.7 to 0.9 
gallono of water per 55 lb. bag. 

SHOTPATCH 20 can be shotcreted in depthS of 
ranging "from 1/2·104'. For depths over 4', consult 
your M.aster Builders representative. 

Curing 
Proper curing is extremely important and should be 
done in accordance with ACI recommendations. U:>e 
a quality curing compound such as MB 429, 
Mmerkure'" 1 OOW or 200W other approved curing 
method. If Acryl-Set LJquid Polymer or other approved 
polym6r latex is mixed with SHOTPATGH 20, onlY a 
water-based curing compound such as Masterkure 
1 OOW or 200W can be used. Do not USB a solvant 
based curing compound. 
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MAY-15-95 14,51 FROM, WESTERN STATES 10, 5208892733 

SHOTPATCH® 15 
(Formerly Shotcrete Mix SF) 

Ready To Use Cement~Based Shotcrete Mortar 

, 

DESCRIPTION: 
Shotpatch 16 is a ready-to-u~e. I5ptlClally propor­
tioned sand/cement mortar with silica fume designed 
for repairs and restoration using dry or wet mix 
shotcrete application systems. 

RECOMMENDED FOR; 
• General repairs and restora1ion when the added 

performance benefits of Shotpalch 20 are not 
required or not specified. 

FEATURES/BENEFITS: 
• Easy to use - requires only the addition of potable 

water for mixing. 
• Designed tor loW permeability. 
• Economical - reduces handling and cleanup costs. 
• Good working time. 
o Built-In factory qU81ity control for uniform results. 
• Cement meets ASTM C 150, Type If requirements, 
• Sand meets ASTM C 33 requlremerrts. 
• Reduced rebound. 

PHYSICAL PROPERTIES1
: 

Strength, psi (Mila) 1 day 

Cornprtl},lve 4 ,000 

(ASTM C42) (27.S) 

Flexural 
~~-

(ASTMC 78-84) I (2.6) 

Tensile Bond to Concrete 
(Master Builders Test) 

Permeability (AASHTO 277) 

Durability F~ctor 
(ASTM C 666) (Procedure A) 

S(;41llng Reslatllr'lce 
(ASTM C6(2) 

7 day 28 day 

5,200 6,000 
(35,9) (41 .4) 

550 700 
(3.8) (4.8) 

350 
(2.4) 

(Concrete Failurl;'l) 

1,050 
Coulombs(Low) 

99% 

1AII performance data is determined by tasting of 
actual , in place shotcreted specimens such as cores 
and beams taken from test panels. Reasonable 
variations for the data shown can be expected, 
depending on the care taken in evaluating test 
specimens, and jobsite conditIons such as the quality 
of the substrate preparation, level 01 expertise of the 
noule man, curing procedures and weather. 

APPLICATION: 
Mix Shotpatch 15 with .7 to .9 gal8. (2.7 to 3.4 litors) 
01 potable water per 55 Ib, (25 kg) bag, 

Covtroge Rate 
0.41 ~ per 55 lb. bag. Will cover 4.9 ft2 at a 1" 
depth, before rebound. 

PaCkaging 
55 lb. polyethylene lined bags or 3,300 lb. bulk bags, 

Surface preparation 
Prepare the surface to be shotcreted by removing all 
concrete, dirt, dust and dabrls, The surface to be 
shotcreted shOUld be roughened (1{4" proflle), clean 
and sound. If unsound concrete is encountered at or 
beyond the midpoint of the depth of rebar or mesh, 
removal of concrete must be extended 1·1/2" beyond 
the rebar or mesh to allow access to fully ancmle the 
steel. Dampen the properly prepared concrete 
surface just prior to shotcreting. 

Curing 
Proper curing Is extremely Important and should be 
done In accordance with ACI recommendations. Use 
a qual~y curing compovnd such as MB-42.9. 
Masterkure 100W or 200W or olher approved curing 

method. 

LIMITATIONS: 
• Shelt life is 12 months when stored at 

temperatures between 35"F end 100'F (2'C and 
43·C) In a dry area, 

• Altow~nca must be made for rebound and cut-off 
Which will reduce coverage accordingly. 

• For weI mix application Shotpatch 15 may 
require air entrainment such as Micro-Alr4I. 
Consult your Master BUilders representative when 
wet mix systems are used. 

SAFETY: 
For detailed safety information. please (efer to the 
product Material Safety Data Sheet (MSDS), 

TECHNICAL ASSISTANCE: 
For addi\ionallnformallon on 1M use of Shotpatch 15 
and suggestions concerning equipment and 
sholcreling procedures, contact your Ma.Gter Builders 

representative. 
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MAY-15-95 14 , 50 FROM , WESTERN . STATES 10, 5208892733 
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Fax ~ SHOTPATCH® 5 
(Formerly Shotcrete Mix) 

.......... . .. ~------

Ready To Use Cement~Based Shotcrete Mortar 

DESCRIPTION: 
Shotpatch 5 is !1 ready-to-use. specially proportioned 
sand/cement mortar designed for repairs and 
restoration using dry or wet mix 5hotcr(ltf;J application 

systems. 

RECOMMENDED FOR: 
• General repairs and restoration when the added 

performance benefits of Shotpatch 15 or 20 are 
either not required or not specified. 

FEA TURES/BENEFITS: 
" Easy to use .. requires only the addition of potable 

water for mixing. 
• Economic!!l· reduces handling and cleanup costs. 

• Good working time. 
• Built.ln factory quality control for uniform results. 
• Cement meets ASTM C 150, Type II reqUirements. 
• Sand meets ASTM C 33 requlrement!l . 

PHYSICAL PROPERTIES': 

strongth, pal (MPII) 1 day 7 day 28 day 

Compre.slve 2.200 4,000 5 ,000 

(ASTM C 42) (15.2) (27.6) (34.5) 

Flexural 450 550 

(ASTM C 78-84) ( 3.1) (3.8) 

1 All performance dat8. Is determined by testing of 
actual . In plZlce shotcreted specimens such as cores 
and beams taken from test panels. Reasonable 
variations for the data shown can be expected, 
depending on the care taken In evaluating test 
specimens, and lobsite conditions ~uch as the quality 
of the substrate preparation, level of expertise ot the 
nozzle man, curing procedures and weather. 

APPLICATION: 
Mix Shotpatch 5 with. approximately. 710 .9 gals. (2.7 
to 3.4 IItres) of potable water per 55 lb. (25 kg) bag . 
For higher bond strengths and reduced absorption. 
50% or more 01 the mix water may oe replac6d with 
Acryl·Se~ liquid Polymer. 

Coverage Rille 
0.41 ftl per 55 lb. bag. Will cover 4.9 ft· at a l ' depth, 

before rebound . 

Pllcllllging 
55 lb. polyethylene lined bags. 
:3,300 lb. bulk bags. 

Surface Preparlltlon 
Prepare the suriac9 to be shotcreted by removing all 
concrete, dirt, dust and dubri$. The surface to be 
ehotcreted should be roughened (1/4· profile), clean 
and sound. If unsound concrete Is encountered at or 
beyond the midpoint of the depth of rebar or mesh, 
rem oval of concrete must be extended 1-112" beyond 
the rebar or mesh to allow access to fully encase the 
steel. Dampen the properly prepared concrete 
surface just prior to shotcretlng. 

Curing 
Proper curing is extremely important and should be 
done In accordance with ACI recommendations. USB 

a quality curing compound such as MB-429, 
Masterkure" 100W or 200W or other approved curing 

method. 

LIMITATIONS: 
" Shelf life is 12 months when stored at tempera­

tures between 35'F and 100·F (2"C and 43·C) in a 

dry area. 
• Allowance must be made for rebound and cut-011 

which will reduce coverage accordingly. 
• For wet mix application Shotpatch 5 may requira 

an air entraining agent sllch as Micro·AI". Consult 
your Mester Builders representatives when wet mix 

systems are used. 

SAFETY: 
For detailed safety information, please refar to the 
product Material Safety Data Sheet (MSDS) . 

TECHNICAL ASSISTANCE: 
For additional Information on the use of Shotpatch 5 
and suggestions concerning equipment and 
shotcretlng procedures, contact your Master Builders 
representative. 
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