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February L'7 , 1983

R15545.92

Mr. John Collins
Chief Sanj-tary Engineer
Washoe County, Nevada
1205 Mill Street
Reno, Nevada 89502

Dear lvir. Collins:

Here is our report outrining the work, recommendations, andconclusions relative to the zoLezzL Lane test drilring. webelieve the resurts of the test drilling have shown that areliabre, good quality water supply may be deveroped. on theMt. Rose alluviar fan. Additionally, the effort, has provid.ed
a 6-inch-diameter well that could be utilized. as a 2d3-garlonper minute water supply.

Dan and r both enjoy working for washoe county and in Reno.
we look forward to a continued working relationship withyour office. Please call if you have any questioni.
Sincerely,

Fritz Carlson
Department Manager
Groundwater

mpj
R11/003
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1525 Court Street. P.O. Box 2088. Reddine. California 96O99 ql6/t/.?-st?i
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RDR1L/ OO4

CONTCLUSIONS AND RECOMMENDATIONS

r!: long-term (20-year) -yield of Zolezzi No. 3 is 265 gpm.
This werl is constructed with a 50-foot grout surface
seal and, following disinfection, is ready for production.
The results of the Zolezzi No. 3 test indicate that
future we1ls should be drilled deeper to intersect agreater thickness of saturated material. r recommend.
that the depth of the first production werr be 700 feet.
Anarysis of the results of the zorezz! No. 3 test indi-cate that the first prod.uction well should. be located.
about 21000 feet south of Zolezzi No. 3. A potential
site area is shown on the attached map.

Final well site selection and land acquisition should
be based on the following guidelines:

a. Wells should be spaced about 21000 feet apart.
b. The we1ls field would, extend along the eastern

boundary of Section 19.

c. To minimize the potenti_al for intercepting geo-
thermal waterr ro well should be drilled east of
the eastern boundary of Section 19..

!"fl drilling should proceed, on a step-by-step basis.
Each well will be tested as it is compleled. - The resultsof these tests will be anaryzed to hgrp optimize continued
well field development.

The first production welr should be constructed, with
10- or l2-inch casing for a maximum anticipated yie1d.
of 500 to 700 gpm.
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GROUNDWATER EXPLORATION
ZOLEZZI. LANE

PREFACE

The work described in this report was authorized by agree-
ment (Form No. OIvIB No. 158-R0144) d.ated october g, Lgg2,
from washoe county Department of public works, Reno, Nevada,
to CH2M HILL, Redd,ing, California.
INTRODUCTION

This report d.etails the construction and testing of three
test holes near zoLezzi Lane in Reno, Nevada. The test holes
were designed to provide information about the potential for
d.eveloping a municipal water supply in the area.

zorezzi wel1s No. 1 and 2 were d.rilred, erectric rogged.,
completed as 2-inch monitoring wells, and developed-for water
sample collection. zoLezzi well No. 3 was drilled, electric
logged, completed as a 5-inch-diameter test werl, and test
pumped.

Figure 1 shows the locations of the exploratory hores.

DRILLING

The test hores r/t/ere constructed by paul williams and sons,
rnc., af sparks, Nevada, under the fierd observation of cH2MHrLL-hydrogeologists. A mud-rotary drilling rig was usedfor drilling and development. nlectric logging-of each bore-
hole -was completed by GEO/HYDRO/DATA rnc., -irom Bakersfield,california. Drilling and testing of the three test holes
y?!_completed between December 13, LggZ, and February 4,
1983.

SUBSURFACE GEOLOGY

A cH2I4 HrLL hydrogeologist inspected, the geologic materiars
penetrated during dri11ing. The logs, coupled-with informa-
-tlor supplied by the driller (drilling rates, down-pressure,
bit clogging, dril1-chatter, etc. ) , indicate the suLsurface
geology to be composed primarily of alluvial siIts, sands,gravels, and bould,ers. zoLezzi well No. L encountered what
appeared to be volcanic bedrock at a depth of 599 feet.Drill cuttings in zoLezzi well No. 2 did not circulate to
the surface because of ross-circulation zones below ground
surface. The driller's log of zoLezzL werl No. 2 is based.on the driller's knowledge of drilling characteristics inthe area. Detaired geologic logs are included in Appendix j..
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CONSTRUCTION I4ETHODS

Figures 21 3, and 4 show the as-constructed diagram for each
welI. slotted intervals were selected based on the data
collected from the electric logs. copies of each erectric
1og are included in the packet at the end of this report.
WATER QUALITY ANAI,YSIS

water sampies from zoLezzL werrs No. 1 and 2 were collected
by air lift pumping. The water sampre from zoLezzi well
No. 3 was collected at the end of a 22-hour test pumping ofthe well which was pumped at a rate of approximat6ry- aa6 gpm.
Results of the anarysis of water colrected from zoLezzi No-. 1are included in Appendix 2. Analysis of samples collected.
from zolezzi wells No. 2 and 3 have not yet been compreted.

PUMPING TEST OF ZOLEZZI WELL NO. 3

There are several- reasons why zo]"ezzi werr No. 3 was com-pleted as a 6-inch-diameter well and. test pumped:

o Examination of drill cuttings, observation of drill-
ing characteristics, and evaluation of electric
logs ind.icated the zoLezzi well No. 3 site had the
best potential for munj-cipal welI development.

o The potential for water quality problems associ-
ated with arsenic and boron required a longer andgreater volume pumping period prior to water sam-
p1e collection.

o The test_pumping provided data relative to produc-
tion well design and aquifer yie1d..

o The 6-inch-diameter werl was completed, conforming
to water werl stand.ard.s and regurations, and could
be utilized as a backup water supply if necessary.

Appendix 3 incrudes test pump data and calculations
PUI4PING TEST EQUIPMENT

Tl. test pump was a 30-hp submersibre turbine powered by adiesel generator. The discharge rate was measured. by tire
"down and. out" free discharge method. water revels were
measured with electronic well sounders.

RDRll/101
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FIGURE.2

AS CONSTRUCTED DIAGRAM FoR ZoLEzzI TEST WELL No. 1

F€8 83

Depth in fest
50 ft. GROUT SURFACE' SEEL

:

8-]NCH D]AMETER EOREH'OLE'

2-INCH DIAMETER STEEL PIPE'

300.

GRAVEL PACKED ANNULAR SPACE

5OO '

2-INC}f DIAMETER SLOTTED STE"EL PIPE

Total Dcpth 636 tl.
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FIGURE- 3

AS CONSTRUCTED DIAGRAM FOR ZOLEZZI TEST WELL No. 2

Depth lh feet
ft. GROUT SURFACE'SEALnes

1 00.

6-INGH DIAMETER BOREHOLE'

2-INCH DTAMETER ST.EEL CASING

DIAMSTER SLOTTED STEEL PIPE'

300.

GRAVEL PACKED. ANNULAR SPACE'

50O.

Total Depth S1g ft.
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FIGURE.4

AS CONSTRUCTED DIAGRAM FOR ZOLEZZI TEST WELL No. 3

Depth In feet
52 It. GROUT SURFACE SEAL

1O-INCH DIAMETER BOFEHOLE

O-INCH DIAMETER STEEL CASING

6-INCH DIAMETER SLOTTED STEEL PIPE

GRAVEL PACKED ANNULAR SPACE

Total Depth 452 tt.
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GEOLOGIC LOGS
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I zoLezz! Test Hole No. i.

Appendix L
GEOLOGIC LOGS

I tii" Description+

73 0-73 Coarse sand, gravel, volcanic boulders.ii

'I /o 73-83 silty clayey sand, gravel, and boulders

t | 83-84 Silty sandy clay and bould.ers
l tz 84-96 Fine sand, gravel, and boulders

f ll 96-LO7 Brown sand, gravel, and bouldersT

I zl LO7-L28 Brown silty clay, boulders

I ?/ 128-L62 Brovrn sitty sand., gravel, and boulders
I

/o L62-1"72'(sirty brown clay

I 3 L7z-t7S Sand, gravel, and, cobblesI

_ // 175-L86 Silty sand and, gravelI
[ 50 L86-236 Silty sand and gravel

I I)236-255 Dark granitic rock chips (boulders)

Remarks

Intermittent, smooth
drilling

Alternating zones

Drill chatter--
increasing gravel

Very hard

Dril1 chatter

Occasional dril1
chatter

Rapid drilling

I loz255-357{Soft' brown silty sandy clay--occasional Clay plugs bit
I sand and gravel layer

;: q 357-361 Silty sand and gravel

I 3 3Gl--3G4 Brown sil+-y sandy clay

| 2b 354-390 Sandy gravel and cobbles
fl ,t

L/ / 390-431KBrown silty sandy clay

r 3 +zl.-qzq coarse sand, and. gravel

I 
/ g 434-452{arorn silty sandy clay--occasional boulders occasional drill

chatter

I
I
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4tf asz-a96f,arown sandy sirty clay

33 qgA-Sz9 cemented, sand. and gravel

7 52g-536ftBrown silty sandy clay

l? 536-555 Hard.'rock or cemented gravel= 
?

4t sss-sg8 Hard rock or cemented rine sana (
)

23 5g8-62L Red volcanic rock fragments

Very hard

Rock chips returned
t-=:-

Variable drilling
rate

Driller indicates
fractured bedrock

TD @ 621
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ZoLezzL Test HoIe No. 2*

Depth

I (ft) Description
r 0-65 Brown silty sand, gravel, boulders

I't Driller's Los'-
I tG 65-Lz3 small rocksr

7a L23-L53 Gravel and rocks
II.ff/ Z l-53-L55 Large gravel

- lt l-55=l-70 Clay and gravel
,I
! B 170-L7B Large cobbles

I 
V5- L7g-2L3 Large gravel and sand

2q 2L3-237 Gravel, sand, clay binder

I 7b 237-3L3 Gravel, sand, clay srreaks

i 5 313-3LB lcrayr
'I t 3l-8-323 Gravel and sand,

I 
z 323-32slrclav

5t 325-376 Hard-packed sand and gravel

t / 37G-3Bo sand

I 4g 380-429 Sandy clay with gravel streaks

'I z/ 429-453 Hard-packed sands and gravel

I / o 4fi-463.tr sandy ctay

/b 463-47s fGray cray

I ? 47s-4sL Fine sravel

f i 3Z 48L-5L3f,Sandy clay
I

Remarks

Loss circulation @

37 feet

'l

I *Test Hole No. 2 repeatedly lost drill fluid circulation. At 65 feet andr below, essentially no drill cuttings returned to surface. This log is based
,- on drilling characteristics and driller's assessment.I
I

I
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ZoLezzi Test Hole No. 3

Depth
(ft) Description

3Z O-32 Brovrn silty sand ri'ith large volcanic boulders

t 32-37 )f Brown silty gravelly ctay

I f 37-51- sand and, qravel

Rernarks

drilling--cleanRapid
sand

/0 s1-Ge

/6 6e-8s

t/ ss-8e x
3 ag-gz

32 s2-L3L

J 365-370 Coarse sand and.

\_A,/

-b 37O-376 Unconsolidated

Alternating sand, gravel, silt, clay layers

Coarse sand, fine gravel

Brown silty clay

Gravel, cobbles

Clean coarse sand and, gravel--occasional
brown silty clay layer

22 L3L-lsLxBrown silty sandy clay, gravel lenses

zi l-51-L76 Clean coarse sand, occasional clay lense

**(2 L76-225 Very clean, unconsolidated coarse sand

->8t 22s-3Lo coarse sand. and.
with depth

'----5{ 3LO-365 unconsoU-dated, clean coarse sand.

l4ud temperature
10 degrees C

gravel--increasing clay layers Rapidly alternating
drilling rate

Mud temperature
13 degrees C

Hard drilling

Mud temperature
14 degrees C

gravel--dense

coarse sand. and gravel

Drill chatter

Mud temperature
10 degrees C

Mud temperature
L4 degrees C

/b 376-392 Alternating sand, gravel, clay lenses
, /l-/ u *392-402 Gravelly brown clay

^tB 4o2-42o coarse sand and graver

7a 42O-45A Sandy silty brown clay--sand 1enses

RDRI_l_/102



Appendix 2

WATER QUAIITY ANALYSIS
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2218 RAILROAD AVENUE, P.O. BOX 2088
REDDING, CA 96001-TELEPHONE (9161 243.5831 sgp. Ng. 8553

ea16 1/18/83
pece 1 op 1

FEPORTt
ANI ALYSf,S

To nexo - or,e z z r LaNs u) 6LL # |

lnre OF SAMpLp 12/22/82
rt;

1 ATTN: Dan Dragan pHONE:

BNTUPIC DESCRIPTION WeIl Sample SAMPLED BY:D. Dragan
DATE RECETVED ]-2/23/92

fr,"-r"'"* u,.*

MAJOR CATIONS

Calcium (Cal

Potassium (K)

total milli-equiva-
lents per liter

MAJOR ANIONS

Carbonate (COr)

Nirrate lNOa)

Sulfate (SOO)

| ff:: [1";i::"*

milli-equiva-
lents per

liter
TRACE ELEMENTS milligrams

per liter

Methyl Orange (totall
Alkalinity (CaCOa)

lron (Fel
Electrical Conductivity
(micromhos/cm e Zftt

Turbidity (NTU)

nqne__
L75

<0.05
PESTICIDES

Filtered for General Mineral, except Cd, F€, Mn, Zn. Did, Trace
llements on supernate after settlinq 24 hrs.

A[, analyses by EPA or State of California
.]--enoeo mernoos, unress otherwise noted

S'.tte Approved Water Laboratory for Chemical,
Eacteriological, and Bioassay Examinations

REPORTED BY:

The information this sheet is test dara only and



Appendix 3

TEST PUMP DATA AND CALCULATIONS
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CHzMIIHILL PUMPING TEST DATA
TypE of pUMpfNG 71.'31 CaNST/+Nr D/sc4ac6E _
How e MEASURED OR/tr/cE , PL,+r€ ,

HOW WL's,MEASURED Ezawt! a,r6et-. <o4Noerl
PUMPED rvELL No. Zacezzt No, 3
RADfUS of PUMPED y12yy 6" Oa. g" p4qruS

DISTANCE from PUMPED WELL

RtsSt{.7L

y*Z?ezu u^e 1
(eUMPI I.ICI OBSERVATI ON WELL
(PUMe!$9TRECOVERY 0ATA
paae J- oF-I

I
I

zo
F
(J
o
J

I

t
I
I

M.P for t11y' . - 
Tot ' elcv.

DEPTH of PUMP/AIRLINE - wrl -
7o SUAUenqENCE'initiol+ ; pumping -
PUMP ON s dofc 2PeA 83 fimc
PUMP OFF' dotc 

- 

fimc
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WATER LEVEL DATA
STATC WATER LEVEL 1+.O COMMENTS
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I CHzME$HILL PUMPING TEST DATA
TYPE of puMplNG test cO,lSrnNr Drccmrace.
HOW 0 MEASURED OR|F|(€ qL+,TE 

| ,

HOW WL,S MEASURED

PUIJPED WELL NO.

I
RADIUS ot PUMPED WELL , ? " , puMp oN: dot. 2 trE6g3 timc , _
DISTANCE fTom RJMPED WELL PUMP OFF , dotc limo

g6yg zo+ezzt 43
@Frouue'-,-niMFiii6/@ED
PAGE 

- 

OF-
M.P for wL'r ZC' clc".
OEPTH O' PUMP/AIRLINE .260 ' WrI -
ToSUaUenqENCE:initiot ., ; pumprng

'l
I
2l
t!l

ll
filI
url
zl
h1

$
il
;_

II
,l
'r

TI ME
1=\3O1. q1 l'=O

WATER LEVEL DAT
COMMENTS

(NOTE ANY CHANGES IN
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