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ST'MMARY AND RECOMI4ENDATIONS

During the tirne frame of November 20, L992 through January 11,
1993, a replacement well for the Doub1e Diarnond North well was
undertaken. The well was completed as a L2 inch diameter well to
a depth of 180 feet. A 24 inch diameter conductor casing was
installed and cemented to a depth of 1OO feet. Wire wrap Johnson
rrHiCapil screen,,60 slot, was placed from 175 feet to 100 feet. The
filter pack consisted of 4 x L2, rounded to well rounded sand.

WeII development consisted of 18 hours of air jetting and 2 hours
of pumping and surging resulting in a fully developed and sand free
well. A four step drawdown test was conducted at rates varying
from 218 to 437 gpn. At 350 gpm, the well is 83 Z efficient. A
constant discharge test at 400 gpm was cond.ucted for 23 hours
before generator failure occured. A 72 hour test was later
conducted at 350 gpn. No boundary conditions were observed.' No
effects from punping were measured in the Dotta and F1indt wells
Iocated approxinately 1r000 feet to the west. No long term effects
on these wells from punping the County well were calculated given
the lack of sufficient hydrogeological data. The Flindt
agricultural well should be monitored on a guarterly basis.

It is recornmended that this replacement weII be equipped to pump
350 grpm. The punp intake level should be 95 below land surface.
The purnping level would be at 82 feet below land surface after 48
hours of punping. The static water level is approximately four
feet below land surface.

Water qualilty meets aII Federal and State drinking water
standards. The arsenic content is o.012 ppn. Water quality should
be monitored annually in order to determine if any deterioration in
quality is occuring.

I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

INTRODUCTION

The Double Diamond North well was constructed in 1980 to serve as
a quasi-nunicipal water well (Hydro Search, 1981). Figure 1 shows
the location of this well in the South Truckee Meadows. The well
was aquired by Washoe County, tested in 1983 and again in L992
(Widnert L992'). While this 8rr diarneter, mj.Ll slot cased wel1 was
fairly efficient, it produced sand on the order of 15O ppm and was
eventually abandoned. The site, however, was favorable for a
replacement well. In the autunn of L992, Washoe County contracted
with Sargent Irrigation, Inc. to redrill and construct a
replacement well with more efficient naterials. Additionally, the
replacement weII was required by State regulations to be
constructed with a 100 foot sanitary seal due to its nearby
location to Thomas Creek (the old well has a 50 foot seal).

Design, construction supervision, data collection and analyses were
conducted by Washoe County Utility Division personnel. Drilling
began on November 20, L992 with the well construction completed on
Dec 9, L992. Development and testing took place from December 11
through January 11, 1993.

BOREHOLE DRTLLING AND LITHOLOGY

A 7-7 18 inch diarneter borehole was drilled to a depth of 180 feet.
The standard mud rot,ary method was enployed using a Speedstar
rotary drill rig. The drilling fluid.consisted of high yield
bentonite clay. The borehole was drLlled in one day without any
problems.

Table 1 is the lithology log of this borehole. Clays, silts, sands
and gravels were encountered to a depth of 149 feet. A fine sand
or coarse silt r,ras present throughout nost of the aguifer material
below 95 feet. From 149 to 180 feet a purplish andesite was found.
The andesite drilled as if fractured to a depth of L7O feet, then
competent to 180 feet. The most pronising aquifer materials
occured from 70 to 90 feet and from 1"10 to 140 feet

Figure 2 shows the geophysical logs run downhole. These were the
standard electric logs, natural gtarnma, temperature and caliper
Iogs. These logs verified the aquifer naterials noted above.
Because of borehole sluff, the logging tools could not penetrate
below 173 feet.

Figure 3 is the results fron the sieve analysis. Analysis vtere
taken of aquifer material from 95 to 100 feet, 110 to 120 feet and
from 130 to 140 feet. Based on this analysis and the availability
of material, a 4 x L2 gravel pack was specified.
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Depth

oo0-020
o2 0-04 0
04 0-070
070-080
080-093
093-096
096-108
108-115
115-149
149-180

HthTlB&l"t 
"onDouble Diarnond North WeIl

Lithology

silt, sand and gravel
silty, gravelly, coarse sand
sandy clay with ninor gravel
clay and silty sand, very fast drilling
sandy, med. grained gravel
silty, sandy clay
fine sand
silty, sandy clay
silty, coarse sand wj-th some claypurplish andesite, broken to 170 teet, competent to180 feet

WELL CONSTRUCTION

Figure 4 illustrates the well construction. A 1oo foot seal was
19gui^re{ by NRS 534.390. since the alluvial "e"ii"i nas a depth of150. fget, a conductor casing construction wis ,t=La- in ora'"r- i"maximize all 50 feet of this llluviar aquifer. - rnE-pilot hole wasredrilled with the reverse rotary drilling methoa uJing a sargent55 drill rig and water. A 1oo f6ot, 30 iich uorenoie was drilledwith a three-Yay drag bit. From land surface to 1oo feet a 24 inchdiameter conductor casing was installed. This casing iliithickness is 0.388 inch. Centralizers w"r" attached at the bottonof the casing and at 50 feet. Grouting was acconprisnea ;ith-;tremmie 

^pip_e Lnd pump. The slurry was neat cement. A totar of 16yards of srurry was used. The llurry was arlow to set t2 aaysbefore drilling resumed

From 100 feet to 180 feet the pirot bore_ hras opened to 22 314 .inches using a two-tiered reame-r bit. Brank fi t]q inch o.D.casing was installed fron 180 to 175 feet and 100 feet to surface.Johnson rrHi-caprt 60 slot screen was installed frorn 175 to 1oo feet.Centralizers were installed at LZ6 and 99 feet.

T!: filter pack was instarled via tremmie pipe, beginning at theL75 foot level and subsequent 32 foot upwaid- IivelJ. The filterpack is a 4 x L2, rounded to well rounded sand from the SilicaResources pit located near Marysville, california. llineteen yardswas inst'alled up_to a depth oi 38 feet. The rest of the annularspace was rttopped offr with cheavruex 6 x L2 gravel.
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DEVELOPMENT

Development consisted of both air Jetting and rawhiding (punping
and surging). Eighteen hours of airjetting was performed until the
discharge was clear throughout the screened interval. Rawhiding
was performed for only two hours as the discharge was always sand
free (less than 1 ppur) and could never be made unclear. Sand
content was measured with a Rossuru Sand Tester and standard
methods.

TEST PTIMPING

Test punping consisted of a four step-drawdown test and a 23 hour
constant discharge test. The constant discharge test was scheduled
for 96 hours, but after 23 hours the generator failed. The data
collected after 23 hours was considered adeguate for the weII
capacity analysis and previous testing of the old weII yielded
adequate data for aquifer analysis. FinaIIy, a 72 hour punping
test was conducted in order to estirnate potential water leveL
declines on periphrial donestic and agricultural wells.

The step test, consisted of four punping rates held at 100 minutes
each and were 218 grpn, 268 gpn, 345 gpn and 437 gpm. Figiures 5, 6
and 7 show the results of testing. As shown in figure 5, the
specific capacity of the well at 350 gpm is 5.5 gpn/ft of drawdown.
In figure 6 the well (C) and aquifer (B) loss coefficients are
determined with the illustrated graph. Figure 7 illustrates the
well and formation losses. As shown, most of the total losses are
associated with the aquifer formation (and probably the gravel
pack) . At a purnping rate of 350 gprr the well efficiency is 83t.

The 400 gpn constant discharge test was conducted for 23 hours
before generator failure occured. As can be seen from figure 8, no
boundary effects erere discernable. Previous testing of the old
well also showed no boundary effects (Widner, L992\. Using the
WHfP program (Gupta and Walter, 1988), transmissivities and
storativity values were derived. Table 2 shows these results. A
transmissivity of 6,400 gpd/ft and a storativity of 0.04 was
derived for the well. A transmissivity of 2Lr0o0 gpd/ft was then

TABLE 2
WHIP Derived Aquifer Parameters

WeII

New
old
Obs
Aqu

Transmissivity

6,40o gpd/ft
8,1OO gpd/ft

L4 tToo gpd/ft
21,0oo gpd/ft

Storativity

0. 04
0.0003
0.0002

Hydr. Cond

L2.2 ft/day
10.1 ftlday
18.8 ftlday
18.7 ftlday
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calculated for the entire alluvial aquifer using a hydraulic
conductivity value of 18.8 ft/day and 145 feet of alluvial aquifer.
Considering a clay layer from 4o to 70 feet and a storativity value
of 0.0002 (Observation well), the aquifer section penetrated by the
new production well can be considered confined.

Figures 9 and 10 show the results from the 72 hours of constant
pumping at a rate of 350 gpm. A flattening of the curves at the
latter stages of the test indicate downward leakage of ground
water. This is probably frorn the aquifer section above 40 feet
(see Lithologic log).
During testing, nearby domestic and agricultural we11s nere
rnonitored (see appendix for measurements). These are the Dotta and
Flindt domestic wells and the Flindt agricultural weII located
approximately 1,0O0 feet to the west. The Dotta and F1indt
agricultural wells are completed in volcanics. No discernable
impacts were measured in any of these wells during testing. Long
term effects on these wells from the pumping of the County
production well cannot be realistically determined as the
hydraulics of the volcanics are not understood. That is to say the
storativity and transmissivity of these volcanics could not be
determined from the testing. Simplifying the hydrogeology in order
to use the Theis Equation did not result in reliable results.
Quarterly nonitoring of the Flindt agricultural well should be
undertaken indefinately to determine if any long term effects are
occuring.

WELI. CAPACITY RECOI.TMENDATION

It is reconmended that this replacement well be equipped to pump
350 gpn. The punp intake level should be set at 95 below land
surface. This is five feet above the well screen. The purnping
level would be at 82 feet below land surface after 48 hours of
pumping at 350 gprn. The static water level is approximately four
feet below land surface.

WATER QUALITY

Water quality analysis r{as conducted at the Nevada State Health
Lab. The results are included in the appendices. The analysis
shows that this water meets all of the Safe Drinking Water Act
Standards. The total dissolved solids vras measured at 245 ppn.
This water primarily consists of calciun, magnesiurn, sodium and
bicarbonate. The arsenic content was detected at 0.OLz ppn. Frorn
earlier testing on the rroldrt production wellr Do heavy rnetals rrere
detected. Gross Alpha, Beta and Radon were measured at 8, 10 and
less than 3 picocurries/Iiter, respectively, also in the old WeII.
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70 57,3) 5D .{S
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Source Address......*._.-

REASON FOR ANALYSIS:
D Loan
E Personal health reasons

E Purchaseof theproperry
D Rental or sa.le of property D lrrigation

E other
lnitials

USE OF WATER:

,ZI Domesric drinking watcr
E Gcorhermal

' E lndusrrial or mining

SOURCE OF
Filter D yes

Publis fl Ves

Spring

WATER:
ENo
ENo

Type

Name-,

Surface.....,*
Casin g diamet.r.....l..?-..i n.
Casing deprh.. .13Q.-..tt.

State

IN usE fl yes 
F *o

The resulls below ere representatlvc only of the semple submllcd to thls leboratory.

FOR LABORATORY USE ONLY
Z.;Rret s6B &,n?,uln, 31 . 5 pprg I tonr,iru*r -?6f,'o cJ'Rt08s

.D.S. @
c. e45

150

e7

Sulfate

PRINT OTHER DESTRED
CONSTITUENTS EELOW

ao

:t'::
lI^j;i;-:

Hardness

Alkalinity 188 pH ?.6?

Barium O.t?

Boron O.O

Arscnic O. O 1a Si I ica b?

tfr:r.:x;i"#'
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well rnf ormation f or 1108 East Horcomb Lane , Reno , N\,'.

1 97 ' deep
8" well casing, percolat,ion starts at 160 to 197,
77 ' water level
145 recommended setting for pump
200 gallons per minute when tested LI-20-g0
10" outside casing, then reduced to g" last 50" on top.
5 

"H 
. P . 60 G. P. 14. Z" main I ine to house .2 CA 22O Pressure Tanks in basement of home.

Pau] WILLIAMS, drilled weII.
OWENS BROTHERS PUMP, set pump.
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Dear Caesar,

Attached is the infornati_on_ you requested fron our neeting ofFebruary 1, 1993. This include! copie! of the original data sh-eetsthat contain our neasurements of waler levels in tfie Dotta donesticwe1l, the Flindt agricultural weII and the Flindt dornestic well.f have also surnmarized these neasurements with respect to testingthat occured on the new Double Dianond North well. As you can seethere was no response measured in any of these wells inat can berelated to the linited purnping at the productLon well. While ttwas difficult to neasure the sprlngs, i" were not able to detectany change in the flow during ftrts tine.
At this tine r do not know when this werl wirl be equipped and putinto-production. As we have discussed, our officj would like tocontinue to measure- your and the Frindt wells quarterly, forpurposes of deterninlng any inpacts the Doub1e Dian-ond well- nlghtinfruence on them. Thls inforrnation will ue giv;tt to you at fhetime of our measurements and at your request.
rf r can answer -lny questions or provide you any inforrnation,please do not hesitate to contact ne at ?85-4743.

I
I
I

WASHOE COUNTY
"To Protect and To Serve"

UTILITY DIVISION
DEPARTMENT OF PUBLIC WORKS
John M. Collins, Chlef Sanitary Englneer

To: Caesar Dotta
1108 E. Holcourb Lane
Reno, Nv 99511

Re: Water level measurements.

ilanuary 3, 1993

I I 95.8 CORPORATE BOULEVARD
POST OFFICE BOX 1 1 I30

RENO. NEVADA 89520
PHONE: 1702l, 785-4743

FAX s. (702) 785-s978

Michael C. Widmer
Hydrogeologist

WASHOE COUNW IS AN EQUALOPPORTUNIW EMPLOYER



I
I
t
I
I
t
I
I
I
I
T

I
t
I
I
I
I
I
I

Dec 04

Dec 11-15 Development purnping
L2-L4 86.92 50.35

Dec 16 Step Test
L2-L6 86.50 50.10

Dec L? 23 Hour Constant Test (O9OO)
L2-L7 1005 86.85 50.28

1053 86.84 50.27
1213 86.84 50.25
1505 85.82 50.26
1816 96.82 50.24
22L7 86.87 50.31

12-18 0236 86.87 50.32

Jan 4- 5 23 Hour Constant Test
1-04 L623 86.80 50.27
1-O4 2250 86.96 50.30
1-05 0920 86.84 50.30

ilan 6- 9 72 Hour Constant Test
1-07 0950 86.82 50.28

1500 86.81 50.28
2315 86.82 none

1-08 0930 86..83 50.38
1515 96.84 50.30

1-09 0510 86.82 50.29

Initial neasurement with Caesar Dotta
Date Tine Dotta Ag WelI Fllndt
l2-O4 1315 87.05* 50.47t 35.28*

35.28

35.23

35.29
35.28
35.33
35,30
35.27
35. 30
35,29

35.40
35.41
35.43

35.52
35. 48
none

35.41
35.69
35.44

:t water level measurements in feet below measuring point.
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Contract Documents
for Double Dianond

and Specificatlons
Well

Production lfeIl Construction

A. Pilot Bore The dianeter of the pilot bore for the
production well shall be not less than 6-3/4 inches.
Formation samples shall be taken at ten (10) foot
intervals and at each change in formation. Samples shall
be stored in Ziploc freezer bags or equivalent and
properly labeled as to depth and date.

Upon conpletion of the pilot hole, the Contractor shall
ernploy a commercial togging service such as Welenco, Geo-
Hydro-Data or approved egual. _The commercial logging
service shall run spontaneous potential, long and short
resistivity, point resistivity and temperature logs ot
the well pilot borehole.

The Contractor, dt the request of the Owner, shall have
' a grain size analysis performed by an approvec

laboratory, on each of three formation samples selectec
by the geologist. The results of the analysis, includinq
distribution curves and reconmendations for slot size
screen openings, shall be delivered to the geologist for
review prior to ordering well screen

B. Drilling Fluid - When it becomes necessary to add clays
or chemicals to the drilling fluid, it must be borne in
mind that it is desirable to rnaintain a mud system
containing a rninirnurn of clay and fine sand and to deposit
a thin, easily rernovable filter cake on the face of the
borehole. If there should be a conflict between the nud
requirements for ease in drilling and the nud
requirements for protection of the aquifer, then the
ruling requirements shall be those for aquifer
protection.

In the event it is the opinion of. the Owner that
drilling fluid properties are not being maintained in the
best interest of aquifer protection, the Owner nay
require the Contractor to obtain the services of a
qualified nud engineer. The Contractor shall be
responsible for any pa)nnent required for the services of
the rnud engineer. The mud engineer shall have the
responsibility to naintain mud and loss-circulation
properties, in a manner neeting the goals of aquifer
protection.

WelI Specifications
ws2
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The Contractor shaIl monitor and maintain the fluid
properties as outlined by the mud engineer. In the event
the Contractor cannot attain these properties, the nud
shall be replaced at no additional cost to the Owner.

Installation of Conductor Casing The conductor
casing borehole shall be a minimun 26-inch diameter and
drilled to a depth of 101 feet. The conductor casing
shall be of new, first quality rnaterial and free of
defects in workrnanship and handling. No reject, subgrade
or linited-use pipe is acceptable. The conductor casing
shall meet the same requirements as the production casing
with an outside diameter of 2O inches and a rninimum walI

. thickness of 0.375 inches. The lower end of the
conductor casing sha1l be fitted with a standard guide
shoe.

The conductor casing shall be equipped with centering
guides, with the first ones located about 4 feet above
the bottom of the casing and then approximately every 3O
feet. The centering guides shall be approved by the
geologist prior to installation. The top of the casing
shall extend 1 foot above land surface,

D. Installation of Grout Surface Seal - Grouting the
annular space between the conductor casing and the 26
inch borehole waII shall be by the Standard Halliburton
Method. This involves purnping from the bottom of the
casing through the guide shoe up the outside of the
casing. The grout shall be composed of a thoroughly
mixed, free of lumps and stones, cement grout. The grout
shall consist of a mixture of 5.2 gallons of clean water
mixed with each sack (94 lbs. ) of Portland type C cement.
The slurry mix shall produce a slurry weight of 15.6
lbs./ga1.The cement after placement shall be allowed to
set up for a period of not less that 36 hours, after
which the plug at the bottorn of the casing may be
drilled. Stand by tirne wilt not be paid during this set
up period. A reserve of at least fifty percent (508)
over the calculated volume of cement required shall be
stocked on location to allow for volume differences due
to washouts.

Production WeIl Construction The production casing
borehole shall be 16-inch ninirnun diameter to a minimum
depth of 185 feet. The production weII will consist of

WeII Specifications
ws3I
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1OO feet of blank, then continuously screened from a

a"pu or 98 to L78 feet and five feet of blank on the
bot,torn of the weII at a depth of 178 to 183 feet.

AtI production casing shall be of new, first quality
rnateiial and f ree -ot def ects in workmanship and'h;;Ifil. N; reject, subgrade o-r- linited-use p-ipq is
accepta61e. prodriction ca"ing sh.al| be black steel PiPe,
welded or "".*less.. 

Either fibricated or rnill type Pipe
i=-i"-"ptab1e. Steel for fabricated pipe shall conform
to ASTM Standard A 283 Grade B or better. where
appficaUfe, fabricated and miII pipe.shall conform to
a'sbra Standard A-53 or A L2o, or API Standard 5A or 5L'
The outside dianeter shall be 10 3/4-inches with a wall
thickness or 0.250 inch. The contractor shall furnish
the owner with milI certification frorn the casing
manufacturer prior to installation of the casing

WeII Screen - Well screen shall be of the continuous slot
aeffiF|e wound Hi Cap (rM) as manufactured by UoP

Johnson, Inc., or approv6d equal. Screen shall be of
;;;; first quality- materiai, free - 

of defects in

""iX^""=nip 
or nandling. 'The screen shall be constructed

of low carbon steel and have a wire size for extra strong
construction. WeII screen shall have an outside diameter

"i- 
iO-al4linches. A blank casing sump, five (sJ feet in

I-ngth =narr be added to the weII screen. The botton of
in"-sump shall be covered trith a steel, roundea Ugt,f-
nosed pfug fabricated of the sarne material as the Lo 314-
inch dianlter Production casing.

Casing & Screen fnstallation. - The borehole shall be
drilled with@ *ithout undue delays. Th"
lraver must be at 6r near the project site so'there witl
6L to waiting on gravel once the casing. -lt=- been
installed. ttie reaned borehole shall be drilled to a

rnininum diameter of sixteen (15) inches'

Casing and screen shaII be installed using rnethods
approied by the Owner. The casing ald screen shall be
sir-spenaed itrove the bottom of the hole at a sufficient
dislance to insure that neither wiII be su-pported from
the botton. irt" =n=pended casing shall be firmly secured
at the =.,ri."" untif the {ravel installation is
complete.The casing shall have Centering guides. ap-proved
Uy Lne Owner. Ceitering guides shall be installed at

I
-l
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I
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points specified by the owner but in no case shall be
more than fifty (50) feet apart.

Welders required for field assernbly of well casing and
screen shall be qualified in accordance with the latest
revision of the section titled, rrWelding Proceduresrr of
the AWA Standard Qualification Procedure. AII sections
shall be joined by a watertight continuous, full fitlet
weld

Gravel - The gravel to be installed shall be composed of
sound, durable, well-rounded particles containing no
siIt, clay, organic rnatter or deleterious rnaterials. It
shall be well-graded within limits determined by the
owner, within two working days of receipt of grain size
distribution curves described in Section L2 B, Pilot
Bore. Gravel dumped on site shall be protected from
contamination by covering with plastic sheeting or shall
be delivered in protective bag containers. For bid
purposes, Contractor shaII anticipate a rrdesignrr gravel
pack of rrChevreauxrr Ll4 x I/8 inch washed material or
equivalent.

The Contractor shall have the responsibility and shall
deternine vrhen conditions with respect to drilling fluid
and hole stability are satisfactory for gravel placement
to begin without bridging. Placement of gravel shall be
through a 2-inch ninirnun diameter tremrnie pipe installed
to a depth as defined by the Owner.

Placement of gravel by end-dumping with a loader or
shoveling directty into the hole will not be allowed.
The Contractor shall be responsible for placing the
gravel in the annulus without bridging. ff the gravel
bridges, the Contractor shall correct the problern with no
damage to the well or drill a nevJ wel1, cornplete, at his
expense. If the Contractor chooses to'drill a new welI,
he shall be responsible for atl costs associated with
properly abandoning the existing well. gridging of
gravel pack shall be assumed if gravel packing does not
utili4e at least 9oZ of the calculated annular space
volume.

I
I
I
I
I
I
I
I

Well Specifications
l.ls5



I
T
I
I
I
t
I
I
I
I
I
I
I

Contract Documents
for Double Dlanond
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5. Development

A. Air Jetting rnitial developnent shalI be Fy air
jetting. The Contractor shalf provide an air-jetting
i,ool ipprovea by the Owner. The tool shall have
frorizonlll nozzlLs so air is directed directly into
screen. The compressor for air jetting shall. have E

nininum capacity bf L25 psi, and produce a mininun air
volume of ?OO cuUic feet per rninute. Contractor shall
provide compressor specifications if requested by Owner.

/
Air developrnent shall begin at the top of.the screen and
shall move downward gradually to within five (5) feet of
the bottom of the wert. once one complete pass of the
weII has been made, developnent by surging shall continue
at five (5) foot intervals, until is it the opinion of
the owner that the air development is complete'

B. Developnent Pumping The Contractor shall furnish,
instaff, operatt and renqve a subnersible pumP f9t
devetoping ihe well. The purnp shall have a capacity in
excess of 6o0 gallons per minute (gpn) against a total
head of 80 feet, with an anticipated bowl setting.of 90

' feet. The punp shall not have a check valve at the
bottorn so waier is allowed to free-fall back through the
column pipe and pump when the pump is shut off'

The Contractor shalI provide a generator of sufficient
capacity to run the punp. Fot. bid purposes, the
contractor shalI anticipate a rrtlisper wattrr or rrAggrekorr,
quiet running generator available through loca1 generator
rental agencies.

The Contractor shall furnish and install discharge piping
of sufficient size and length to conduct water to a point
designated by the Owner. The discharge rate shall be
rneasured usirig a properly constructed orifice weir. The
weir dimensions shall include a 6-inch diameter pipe with
two interchangeable orifice plates, one 5-inches in
diameter and one  -inches in diameter. The discharge
piping shall also include an easily operab]9 g.t" valve
to control flow rates (see figure for orifice design).
AII flow and flow rate rnonitoring equipment shall be
approved by the owner prior to installation.

t
-l
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I
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TheContractorshallinclude.withthep-unpinsta}lation,
a g/a-i;"h diametli ;na stilling weII installed to a

depttr oi--ii\r. (s) reel above the-punp intake' The PVC

pipe shall be open 
-J tn" b-ottorn ind shall provide easy

access for meas.rrrrf *"1"r levels during development and

testing.

Theinitialpurnpingrateglra.Ilberestrictedandasthe
water clears, the iit" shall be gradually increased until
the maximum rate i=-i"."hed. ine naximum rate will be

deterrninedbytneownerafterconsiderationofthewell
drawdown and discharge cnaracteristics' At' periodic
intervals, the p,,^p-Jr'"rr be stopped 1'.d.water in the
pun; "ofrior 

sfraif"'f," -"ii"""a to Jdrge back through the
. pump bowls and into--in" weII. While fumping and surging'

the contractor =-n-"ir 
- p.iioai""arly -neis_ure- the gravel

level in the gr..r"i-feed tube und shall aaa .s11v:*l il
,,"""r"uiy. Th; Owner shall deterrnine when developmenu Is
comPlete.

6. Testing for Yield and Drawdown

Fo}lowing deVelopment operations, the contractor shall perform a

complete purnping lest of [n"-rlrr. The test, punping equipnent
sharr trave a capacity range between 200 and 600 gpm against a totar
heaid of 80 feet, with an anticipatea Pump intixe setting of 90

feet. The contractor snari--iurnistr ani instarr discharge piping
for the purnping unit, of suifi"i""t size and length to conduct the

water to a point aesignalea by tl"^. owner. Installation of
necessary appurtenances =t"t ;=' orifice weir, gate valve and

stitrIingwell,shallu".pp'o.'"auy.theownerprior.toinitiation
of testing for Yield and Oiiwdown. Appurtenanc6s will be evaluated
by the Owner based on "ott""t instailation, quality-of equiprnent

and ease of operation. The Contractor snaff prov.ide a 1/4-inch
threaded t"p"iill- th; alscn"tge-iine.to allow attachment of a

Rossum Sand Tester to be providea UV the Owner' The Owner shall
operate the sand testing device'

Test punping shall be directed by the owner with the anticipated
purnping =""r,.iio to incfuder-L"t 'not be 1imited, to the following:

1) Step Test PumPing
ranging between 2OO

will be PurnPed for
After conPletion of

at four different' rates
and 600 gpn. Each rate
a minimurn 100 ninutes '
the steP test the weII
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shall be all0wed to recover for a rninimurn of
12hoursbeforebeginningtheConstantQtest.
nquipment instaltation for the step test shall
be fnstalled and ready to operate prior to
10:OO a.m. If eguipment is not ready by 10:00
a.m., the test witf be delayed until 8:00 a'm'
the ioffowing morning and no standby tine wilI
be Paid for the overnight delaY

2l constant Q - Punping ."! the desig-n capacity +

tsZ or 600 gPmr whichever is less, for a
rninimum uninierrupted period of 48 hours.
Purnping beyond 48 hours shall' be at the
aislre€ion -of the Owner but shall not exceed

' 72 hours. Equipment installation for the
constant a tesL Jnart be installed and -ready
to operat'e prior to 10:00 a'm' If equipment
is ntt read-y by 1o:o0 d'r'r start up of tlt"
test will Ue -delayed until 8: O0 a 'm' the
following morning ana no standby tirne will be

Paid for the overnight delaY'

Actual measurements taken while testing for yield and drawdown will
be the r"=porr=ififity of the Owner. the Contractor sha1l maintain
and operate aIl equi-pment and ensure its continuous uninterrupted
of"."ti"tt as reiuirea. Test nust be continuous without
iii"ir"pLiol for i rninimum 48 hours. If the Constant a test is
interruited before 48 hours of pumping have elapsed., the well shall
be allowed to recover for at least the arnount of tine the pump ral
before failure. No payment shall be made for a Constant a test
that does not extend for a ninimun 48 hours or the tine specified
by the Owner.

At the completion of testing, the well shall be sounded for total
depth and -sand and debris siall be rernoved from the bottorn of the
weIl.

Payrnent for developrnent and testing by punpinS.shall be at the
hoirrly rate sfecirild in the bid sheLt and shall include all fuels
and other emergency sources necessary.for completion of work aS

specifiea. Th; ho-urly rate does noL include the tine spent for
equipnent installation and removal.

7. Plumbness and Alignment

The Contractor shalI guarantee that the well when completed, shall
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DescriPtion of ltem With Unit

Unit Piice Written In Words
Price Total

Item Approx.
No. QuantitY

1. 1 Each

2. 24 Hrs

.3. 185 FT

4. 1 EA.

5. 101 Ff

Mobilization & Demobilization
including all materials' labor'

;; ;q"'-ipment for comPletion

of oni pioduction well as

describld in SPecifications

for the lumP sum Price of

Two Thousand FiYg-
$2 . s00.00 $2.s00.00 /

$4,800.00 
/

/
$2.960.00'

$ 50.oo $5,050'oo

Hundred and no/ ruu

StandbY hours sPecificallY

at the i"quest of the Owner

at the ratl of Two Hundred - out' $ 200'00

Drill minimum diam eter 6 3f 4-

inch diameter Pilot hole to a

depth of 185 feet at

$ 16'00

Provide a geoPhYsical log to 185

feet at Nine Huntlred Twenlv-fiy9- 
^ ^^r n^ c

",.,,, 
nn'00 

:-=-1il6il**$ 925'00 $ 925'00

Drill minimum 26-inch diameter

;ff;itt borehole to a dePth of

101 ft."r%

6

:*

iil
:l
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Item Approx.
No. Quantity

Description of ltem With Unii Price Total
Unit Price Written In Words

6. lOO FT

7. 101 Feet

85 Feet

9. 105 Feet

10. 80 Feet

_t 11. gYards3

I

Provide and install 20-inch
diamter blank conductor casing
to a depth of 100 ft. "t-

s ou.oo $4.600.00

Provide and install surface
seal to 101 feet at
Tvo Thous"na riuJTuilierl-
and no/100 lump sum. $2,500.00 $2,SOO.0O /

Drill minimum 16-inch diameter
production casing borehole,
approximately 85 feet at

Ttrirtv-five and no/100
35.00 $2,975.00.per lineal ft.

Furnish & install l0-inch diameter
blank production casing,
approximately 105 feet at
Fourteen and 68/100

per lineal ft. $ t+. oa $1 . S4l .40 ,

Furnish & install 10-inch diameter
wire wrap well screen, ipproximately
80 feet ot _Fortv-four and 65/100

__jer lineal foot.$ 44.65 $3,572.00

Furnish & install design gravel
pack, estimated 9 yds3 at
lVo Hundred and no/100 .

per yd'. $ 200.00 $1.800.00 '

I
I
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Item Approx.
No. Quantity

Description of ltem With Unit Price Total
Unit Price Written In Words

I 12.

T
13.

I
t
t
I
I
I

30 Hours

18 Hours

56 Hours

Development by jetting, estimated
at 30 hours nt Two Hundred Twenty
and no/100 per hour. $ 220.00

Furnish, install, operate
and remove necessary equipment,
including discharge piping for
development pumping, estimated 18
hours a't One Hundred Forcy and
no/100 Per hour. $ 140.00

Furnish, install, operate and
remove necessary equipment for
test pumping, estimated at
One Hundred Ten and no/100

Der hour. $ 110.00 $6,160.00

15. 1 Each Well disinfection and capping, at
the lump sum price of
Nine Hundred and no/100 $ eoo.oo $ 90o.oo /

r TOTAL BID (Wriuen in Words) TOTAL

I Forty-nine Thousand Four Hundred Three

I sa-+0499 Ddl'*

$ ag,+og.+o /

I
I
I
I

$6,600.oo /

$2,520.00 /

14.
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SARGENT IRRIGATION CO.
9955 North Virginia

RENO, NEVADA 99506

(702' 677.0L50

Washoe County Utility Division

Post Office Box 11130

Reno, Nevada 89520

rERMs Net 30 days

-f' 
tssB

DArE January 13, 1993roB No. R1558

JOB NAME

LOCATION

Double Diamond WeIl

Reno, Washoe County, Nevada

DESCRIPTION AMOUNT

I 
1 each

I
180 feet

I
l;: :::
I co teet

I ez reer

I 
80 feet

I 
tos reet

I 75 reer

I 18.=syards

I 
2 yards

17 hours

I
I

Mobilization & Denrobilization including all
materials, labor, and egr:ipnent for completion

of one production well

Drill ndninum diameter 7 7/8 inch diameter

pilot hole

Provide a geophysical 1og

Drill minirmrm 30 inch diameter conductor boretrole

Provide and install- 24 inch diameter blank

conductor casing

Provide and install surface seal

Drill minirmrm 22 inc}r diameter production casing

borehole

Furnish and install
production casing

F\rrnish and install

wrap well screen

12 inch diameter blank

12 inch diameter wire

I\rrnish and install Silica Resource design grravel

Furnish and install Grevreaux desigrn gnavel pack

Development by air jetting method

$.lump sum $ 2,500
I(oo

16.00/ft

lump sum

60.00/fr

ss.00/fr

lump sum

46.60|ft

230.00/yd

200.00/yd

220.00/tr

2,880

907

6, 000

5r 500

3,500

3,495

4,312

400

3,740

00

50

00

00

00

40.00/ft 3,200

22.00/ft 2,310

00

00

00

50

00

00.

JRTGTNAL

g%*,ft'%"*
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..-,..Ppst...0-f f ic-e...Bs"x...1.1.1'_3-"0

rERMs ]rfgf 30 days

' )'1
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onreJ,ar.r.garY.....1....3''-1.2-:?:.3.roBNo.*BH5"q

ro" *o". Dg. uhl e .'P""+"ellp".ng "W"9]"1-

.,oeuocoto*Bgng.r-..-W"8.Sh.99-....9pun!yr..-N-p.-v-gde

rl l':'.- !

u l_-t 
tv

DESCRIPTION

.."$+mis"h,...-rns!fl J.l.r._9_.pe.rage..._a-ng"rw._v"g_-_

--o.-e--e-e--F--s3ry-...-esuimt_,._.]-4.s-lug+-ns_.qls9-herg9

,-.p""ip-i-ns'.-f --o-r--*dgyelerenl-pstp-+Jlg-

r-Sf r",...._+_nS.!a]-"Lr_ot99*r-_4!_9__-A;.rd.-Ig_toJ_-e_

1 40.00/hr

1 1 0.00/hr

AMOUNT

RIGINAL
9f@'rt N /&l o E.ro ftd tr0f lul mr t{D?ffi)

lR 10% Preconsum€r Contont
\rgY 10?6 PGtconsum€r Contont ffi"^hV'*



I wHtTE-DMStOfi OF WATER RESOURCES
I CANARY-CLTENT'S COPY

I P|NK-WELL DRILLER'S COPY

h#Ttft"I'"i""sS""L'.
]l' o**"*-h/Ashoc...f-urr
I MAILING +.'.'Ress....l.l.1r ...K.ttsor..

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entirety in

' accordance with NRS 534.170 and NAC 534.34t)

Log No..---.

Permit No

2. LOCATION...

PERMIT NO

J.

6.

I
I
I
I

WORK PERFORMED
. D Replace E Recondition
!Abandon 8other....................-...

5. WELL TYPE

I New well
[l Deepen

I cable S notary D Rvc
I nir .. E other......................

LITHOLOGIC LOG

WELL TEST DATA

TEST METHOD: f] Bailer Pump

Size O.D.
(lnches)

Weisht/Ft.
(Poirnds)

lepth orirred.. mb::: :3J*H;':X "d.. 
t.fuD.........Feer

HOLE DIAMETER (BIT SIZE)

.......30-........,".n.,.......6..1:.. ..-..r *,...J,d.o.......Feet

^. d 3,.........""n"r..1.. 0.0........ -r ""t.... 
l...ffi- -.r ""t

Inches........................-Feet.........................Feet

iil'I"liiro,u,io".....-Jchnron..H.i..:-Ca.P
Size

From...-.-.

From........-....-........--.................-.-..-feet

Surface Seal: d. Y". D No

Depth of sear.............1.OQ

PtacementMethod: K'rumpeO
E Poured

below land surface

Rrtesian ffow :M.......................-......P.S.I.

Water

10. DRILLER'S CERTIFICATION

This well was drilled undei my supervision and the report is true to the
best of mv knowledee.

*.,. sARG-eUr 
=SSlFAxoD- -Ca .

ea0,",,...9 9.-5-5.......[J O-RIH. ,...V.I..R..C. r al-].A . Si..
)ntractor

bq5d.
:vada contractor's license number O I n ,l /
issued by the Stare Contractor's Board........o{...,..:4.1f-!2............-..--------

Nevada driller's license number issued by the I 2Q t
Division of Xater Resources, the on-site driller......{...V-..t-.--l-..........--------// --)

sisned....-#.*::!:J-J..{a-::..:.:. j/-!-.-,.:*>*-

- 
By driller performing actual dnillin! on site or contractor

nut"....-J-Q.AU-6u...r: -t.1.......1.3.".. ...1.3.9.3.......-...:..........................

CASING SCHEDULE
Wall Thickness

(lnches)
From
(Feet)

To
(Fee0t

I
p
I Seal. Type:

$ neat Cement
LI Cement Grout
E Concrete Grout

7.

I
I
I
I
I

I
I

Date

Date

E nir lift
Time (Hours)

NoircE oF rNrENr No..s?.1..1.

4. PROPOSED USE

E Domestic tr lrrieation D Test
Municipal/Industrial f Monitor !Stock

-------'\'---'
Nevada contractor's license number

(Rcv.3.9l)

G.P.M
Draw Down

(Feet Below Slatic)

USE ADDITIONAL STIEETS IF NECESSARY (0).627 €Dp


