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February 17, 1983

R15545.92

Mr. John Collins

Chief Sanitary Engineer
Washoe County, Nevada
1205 Mill Street

Reno, Nevada 89502

Dear Mr. Collins:

Here is our report outlining the work, recommendations, and
conclusions relative to the Zolezzi Lane test drilling. We
believe the results of the test drilling have shown that a
reliable, good quality water supply may be developed on the
Mt. Rose alluvial fan. Additionally, the effort has provided
a 6-inch-diameter well that could be utilized as a 265-gallon
per minute water supply.

Dan and I both enjoy working for Washoe County and in Reno.
We look forward to a continued working relationship with
your office. Please call if you have any questions.

Sincerely,

Fritz Carlson
Department Manager
Groundwater

mp j
R11/003
Enclosures

Redding Office
1525 Court Street. P.O. Box 2088 Redding Califarnia Q&NG0 Q1£/942 caa1



CONCLUSIONS AND RECOMMENDATIONS

The long-term (20-year) yield of Zolezzi No. 3 is 265 gpm.
This well 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 wells should be drilled deeper to intersect a
greater thickness of saturated material. I recommend
that the depth of the first production well be 700 feet.

Analysis of the results of the Zolezzi No. 3 test indi-
cate that the first production well should be located
about 2,000 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 2,000 feet apart.

b. The wells field would extend along the eastern
boundary of Section 19.

c. To minimize the potential for intercepting geo-
thermal water, no well should be drilled east of
the eastern boundary of Section 19..

Well drilling should proceed on a step-by-step basis.

Each well will be tested as it is completed. The results
of these tests will be analyzed to help optimize continued
well field development.

The first production well should be constructed with
10- or 12-inch casing for a maximum anticipated yield
of 500 to 700 gpm.

RDR11/004



GROUNDWATER EXPLCRATION
ZOLEZZI LANE

PREFACE

The work described in this report was authorized by agree-
ment (Form No. OMB No. 15B-R0144) dated October 8, 1982,
from Washoe County Department of Public Works, Reno, Nevada,

to CHZM HILL, Redding, California.

INTRODUCTION

This report details 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
developing a municipal water supply in the area.

Zolezzi Wells No. 1 and 2 were drilled, electric logged,
completed as 2~inch monitoring wells, and developed for water
sample collection. Zolezzi Well No. 3 was drilled, electric
logged, completed as a 6-inch-diameter test well, and test
pumped.

Figure 1 shows the locations of the exploratory holes.

DRILLING

The test holes were constructed by Paul Williams and Sons,
Inc., of Sparks, Nevada, under the field observation of CH2M
HILL hydrogeologists. A mud-rotary drilling rig was used

for drilling and development. Electric logging of each bore-
hole was completed by GEOQO/HYDRO/DATA Inc., from Bakersfield,
California. Drilling and testing of the three test holes

was completed between December 13, 1982, and February 4,
1983.

SUBSURFACE GEOLOGY

A CH2M HILL hydrogeologist inspected the geologic materials
penetrated during drilling. The logs, coupled with informa-
tion supplied by the driller (drilling rates, down-pressure,
bit clogging, drill-chatter, etc.), indicate the subsurface
geology to be composed primarily of alluvial silts, sands,
gravels, and boulders. Zolezzi Well No. 1 encountered what
appeared to be volcanic bedrock at a depth of 598 feet.
Drill cuttings in Zolezzi Well No. 2 did not circulate to
the surface because of loss-circulation zones below ground
surface. The driller's log of Zolezzi Well No. 2 is based
on the driller's knowledge of drilling characteristics in
the area. Detailed geologic logs are included in Appendix 1.
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CONSTRUCTION METHODS

Figures 2, 3, and 4 show the as-constructed diagram for each
well. Slotted intervals were selected based on the data
collected from the electric logs. Copies of each electric
log are included in the packet at the end of this report.

WATER QUALITY ANALYSIS

Water samples from Zolezzi Wells No. 1 and 2 were collected
by air lift pumping. The water sample from Zolezzi Well

No. 3 was collected at the end of a 22-hour test pumping of
the well which was pumped at a rate of approximately 340 gpm.
Results of the analysis of water collected from Zolezzi No. 1
are included in Appendix 2. Analysis of samples collected
from Zolezzi Wells No. 2 and 3 have not yet been completed.

PUMPING TEST OF ZOLEZZI WELL NO. 3

There are several reasons why Zolezzi Well 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 indicated the Zolezzi Well No. 3 site had the
best potential for municipal well development.

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

o The test pumping provided data relative to produc-
tion well design and aquifer yield.

o The 6-inch-diameter well was completed, conforming
to water well standards and regulations, and could
be utilized as a backup water supply if necessary.

Appendix 3 includes test pump data and calculations.

PUMPING TEST EQUIPMENT

The test pump was a 30-hp submersible turbine powered by a
diesel generator. The discharge rate was measured by the
"down and out" free discharge method. Water levels were
measured with electronic well sounders.

RDR11/101



Depth in feet

1

50 ft. GROUT SURFACE SEAL

: g
"100 - 1 :
' ] 6~INCH DIAMETER BOREHOLE
-:;. .
y 2-INCH DIAMETER STEEL PIPE
200 -
X
300-
f'| “GRAVEL PACKED ANNULAR SPACE
400 -
500 ™
Il
.Il
L :':L\
il 2-INCH DIAMETER SLOTTED STEEL PIPE
800 -

Total Depth 636 ft.

j
FIGURE-2
AS CONSTRUCTED DIAGRAM FOR ZOLEZZI TEST WELL No. 1
’ CHaM
sEHILL
FEQ 83 J
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Depth in teet
¥ Nes tt. GROUT SURFACE SEAL

100. .I i
| b——6-INCH DIAMETER BOREHOLE

200. L

_\_o's'.'.'

300.

400. |

500.

Total Depthr 513 ft.

2 ] S 2-INCH DIAMETER STEEL CASING

" 2=-INCH DIAMETER SLOTTED STEEL PIPE

FIGURE- 3

AS CONSTRUCTED DIAGRAM FOR ZOLEZZI TEST WELL No. 2
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'Depth in feet i .
652 ft. GROQUT SURFACE SEAL
100. 10-INCH DIAMETER BOREHOLE
8-INCH DIAMETER STEEL CASING
200,
300.
“6-INCH DIAMETER SLOTTED STEEL PIPE
400. .
GRAVEL PACKED ANNULAR SPACE
Total Depth 452 ft.
; J
. N )
FIGURE-4
AS CONSTRUCTED DIAGRAM FOR ZOLEZZI TEST WELL No. 3
CHaM
saHILL
r§93 J
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GEOLOGIC LOGS



Appendix 1
GEOLOGIC LOGS

Zolezzi Test Hole No. 1

Depth _
(£t) Description
73 0-73 Coarse sand, gravel, volcanic boulders

/0 73-83 Silty clayey sand, gravel, and boulders
{ 83-84 Silty sandy clay and boulders
{Z 84-96 Fine sand, gravel, and boulders

/[ 96~-107 Brown sand, gravel, and boulders

2/ 107-128 Brown silty clay, boulders

2¢ 128-162 Brown silty sand, gravel, and boulders
/0 162-172 XSilty brown clay

% 172-175 sSand, gravel, and cobbles

// 175-186 Silty sand and gravel

50 186-236 Silty sand and gravel

(9236-255 Dark granitic rock chips (boulders)

(0 Z 255-357% Soft, brown silty sandy clay--occasional
sand and gravel layer

4 357-361 Silty sand and gravel
3 361-364 Brown silty sandy clay
2b 364-390 Sandy gravel and cobbles

i 390-431 % Brown silty sandy clay

3 431-434 Coarse sand and gravel

/8 434—452’#Brown silty sandy clay--occasional boulders

Remarks

Intermittent, smooth
drilling

Alternating zones

Drill chatter--
increasing gravel

Very hard

Clay plugs bit

Drill chatter

Occasional drill
chatter

Rapid drilling

Occasional drill
chatter
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l/y 452—496&%Brown sandy silty clay

33 496-529 Cemented sand and gravel

7 529-536 ¥ Brown silty sandy clay

/2 536-555 Hard ‘rock or cemented gravels

%? 555~-598 Hard rock or cemented fine sand

23 598-621 Red volcanic rock fragments

Very hard

Rock chips returned

Variable drilling
rate

Driller indicates
fractured bedrock

TD @ 621
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Zolezzi Test Hole No. 2%

Depth
(ft) Description Remarks
0~65 Brown silty sand, gravel, boulders Loss circulation @

37 feet

Driller's Log

®

65-123 Small rocks
32 123-153 Gravel énd rocks
2 153-155 Large gravel
/5 155-170 Clay and gravel
8 170-178 Large cobbles
75" 178-213 Large gravel and sand
24  213-237 Gravel, sand, clay binder

74 237-313 Gravel, sand, clay streaks

Ly

313-318 xClay
4 318-323 Gravel and sand
Z  323-325y¢ Clay
S/ 325-376 Hard-packed sand and gravel
4 376-380 sand
49 380-429 Sandy clay with gravel streaks
Zf 429-453 Hard-packed sands and gravel
/? 453-463. sandy clay
/€ 463-479 ¥Gray clay
Z 479-481 Fine gravel

22 481-513 ¥Sandy clay

*Test Hole No. 2 repeatedly lost drill fluid circulation. At 65 feet and
below, essentially no drill cuttings returned to surface. This log is based
on drilling characteristics and driller's assessment.
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Zolezzi Test Hole No. 3

Depth
(ft) Description
0-32 Brown silty sand with large volcanic boulders

% 32-37 % Brown silty gravelly clay
/9‘ 37-51  Sand and gravel
/& 51-69 Alternating sand, gravel, silt, clay layers
/6 69-85 Coarse sand, fine gravel
85-89 X Brown silty clay
2 89-92 Gravel, cobbles
32 92-131 Clean coarse sand and gravel--occasional
brown silty clay layer
Z2 131-151XBrown silty sandy clay, gravel lenses
25 151-176 Clean coarse sand, occasional clay lense
~t999 176-225 Very clean, unconsolidated coarse sand
=& 225-310 Coarse sand and gravel--increasing clay layers
with depth
\*:§5f 310-365 Unconsolidated, clean coarse sand
s 365-370 Coarse sand and gravel--dense
\ﬁe{ 370-376 Unconsolidated coarse sand and gravel
/é 376-392 Alternating sand, gravel, clay lenses
/4%392-402 Gravelly brown clay
S
/8 402-420 Coarse sand and gravel
20 420-450 Sandy silty brown clay--sand lenses
RDR11/102

Remarks

Rapid drilling--clean
sand

Drill chatter

Mud temperature
10 degrees C

Mud temperature
10 degrees C

Rapidly alternating
drilling rate

Mud temperature
13 degrees C

Hard drilling

Mud temperature
14 degrees C

Mud temperature
14 degrees C
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Appendix 2

WATER QUALITY ANALYSIS



RPPENOIX 8B 2.

HoM ENV:AONMENTAL LABORATORY
Ba !| 2218 RAILROAD AVENUE, P.O. BOX 2088 REF. NO.__ 8553
| REDDING, CA 96001—TELEPHONE (916) 243-5831 —
F . DATE 1/18/83
@ ysical PAGE__LoF__1_
-nemical &

acteriological
nalysis

ANALYSIS

Fm

EPORT TO RENO/ZOLEZZI LANE

wWELL )

CH2M HILL/RDD

)

'

ATTN: Dan Dragan

PHONE:

‘SAMPLE DESCRIPTION __Well Sample SAMPLED BY:D. Dragan_
'ATE OF SAMPLE __12/22/82 DATE RECEIVED 12/23/82

- milli-equiva- - -
! MAJOR CATIONS g‘;ﬁ“ﬁg"s lenI::e per TRACE ELEMENTS L“;l"g';i’rns OTHER p’“;i"ﬁ;g’r“s
_ Calcium (Ca) 18.5 Arsenic (As) <0.005 | Phenolphthalein
' P 0 s Sariom (2] 0.1 Alkalinity (CaCO)

Potassium (K) Cadmium (Cd) <0.01 Methyl Orange (total)

i Sodium (Na) 13.3 Chromium (Cr) total <0.02 Alkalinity (CaCO,) 124
o~ L Copper (Cu) <0’ .02 Total Hardness (CaCO3) 98.9
l\ Fiuoride (F) 0.07 pH- {units) 8.07
~" total milli-equiva- - Iron (Fe) 0.21 | Electrical Conductivi
' lents per liter Lood (POl <0.05 (micromhos/em @ 2—) .
~ MAJOR ANIONS Mangansee (M) 0.08 | TWPHW WNTW | 13
-~ Mercury (Hg) <0.001 Color (units) 10
‘ Bicarbonate (HCO,) 151 Selenium (Se) <0.01 Odor {units) none
. .Carbonate (003) 0 Silver (Ag) <0.02 Total Dissolved Solids 175
"Chlo‘ride (cn 1.8 Zinc (Zn) 0.02 | Mmeas <0.05
} " Nitrate (N03) <0.22 Boron <0.05 PESTICIDES
fhosphate (PO,) Endrin
W Suifate (SO, - 8 Lindane
I Methaxychlor
BACTERIA MPN/100 mi| Toxaphene
‘ total milli-equivas Total Coliform 24D
A fents per liter Fecal Coliform 2-4-5.TP Silvex
!MMENTS“ Filtered for General Mineral, except Ca, Fe, Mn, Zn. Did Trace

glements on supernate after settling 24 hrs.

-

e

All. analyses by EPA or State of California
ribmmended methods, unless otherwise noted

Stete Approved Water Laboratory for Chemical,
Bacteriological, and Bioassay Examinations

The infor

P DU

Ry,
et £,
REPORTED BY;=~rfd otrra (7

D S T T T T T

mation sryﬁwn n this sheet is test daia only and

Form 121
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Appendix 3

TEST PUMP DATA AND CALCULATIONS



LANE - RENO_NEUADA

Z0LEZZ1

! -

CH2

£ _CArRLson)

PERSONNEL

- S am

LOCATION

RIg545.92

JOB NO.

mHILL PUMPING TEST DATA

RISS45. 72

WELL 2¢E22) LANE =3

m OBSERVATION WELL
CRUMPING)RECOVERY DATA

TYPE of PUMPING TEST ___CONSTANT _DISCHRARGE PAGE —Z— OF
HOW Q MEASURED ORIFICE PLATE MP for WL's 7oL . elev.
HOW WL's MEASURED _Suexrmosic weel, SpunEAR. DEPTH of PUMP/AIRLINE - wrt __ -
PUMPED WELL NO. ZotE22l  No. 3 % SUBMERGENCE : initial ; pumping —=
RADIUS of PUMPED WELL 6 0a. 3" Rogius PUMP ON: date 2228 83 _ time
DISTANCE from PUMPED WELL = PUMP OFF : date time
1= TlMuf t'=0 STATlcwveITEE': LéVEEXEL DATé P\gggsgt CQMMENTS
B T /1 [ | o [ [50s o |
\:20 126.30 32.22
2:08 128. bO 24.52
3:00 1310 37.52
4:15 133.47 39.39
5:00 134.83 40.2§% 340
biIS 13b. b0 42.52.
8:00 138.69 44 .61
\0:60 134.17 45,09
14:35 144.11 50.09
\oids’ 145744 51.4\ Tz b’
19:4b 147.01\ 52.93
22:30 148.09 54.01
27:00 144.73 55.b5
32:00 {51.37 57.29
40 152.13 58.08 T P
48 15b.10 b2.02
55 158.0b b3.98 340 | Q: 340 3pm
7! 1b2.40 8.32
34 165 17 71.09
\oo 18,50 74.42
120 1 171.03 76.95
139 \72.78 78.70
b4 174 84 80.76
{0 176.01 81432 Rz 340 _apm
225 122,60 83.52
287 180.38 86.20 SETEES oo Y
373 \R4.03 89.95
440 {8503 90 85, 305 | Q= 345 qpm
5072 \86.78 32.70_
§92 \872.4% 93.40
A2 187.86 43.78
822 189,01 94 .93
894 189,75 95.2
32| - -
457 \894.45 587
1079 1190 .84 Q.76 e rED
Nes \q).05 J0.47 i |~
1242 14141 97.43 /40 e_oni
T = 75"

Form 128
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J | | ; n WELL Zoce2z/ %3

¥ CHoMEBHILL PUMPING TEST DaTA i
3 " PUMPINGARECOVERY DATA)

/ TYPE of PUMPING TEST __CONSTANT DISCHARGE , : PAGE OF :

I HOW Q MEASURED QRIFICE___PLATE , MP for WL's —ZDC _ clev. _

HOW WL's MEASURED _ELzmiomiC  Wer. SouniDeR DEPTH of PUMP/AIRLINE _~ 260 " wrt __ -

-' ' PUMPED WELL NO. _ Zotezzy #3 % SUBMERGENCE : initial ____.___ ; pumping
] RADIUS of PUMPED WELL 3" ' PUMP ON: date _2Z F£8832  time
DISTANCE from PUMPED WELL , PUMP OFF : date ___time
» : ATER
ig T |1/ [READING | copeilcrions ".fe{,%'}_ 57@: I I 7
o0 302/ - b2 |2100 149, 00| 55.52)
Wl < \302.3/ \.32 | 987 148.957] 54.L7
1N 1303.2/2.20] §47 : : 45,30 ] 571.221.
o 1302.8]2.82 4t . 143,37 | 49.29
= 1304.513.50] 373 141.b57] 42.57
5 Bos4{4.37 | 299 139.72 | 45.64
NI 130.2.] 5723 | 250 ‘ 138,10 |44 02,
& 362.3[6.32] 207 | 13L.27 | 42,1
i* 13683122571 180 — 13494 | 40.80b
2 1209 [R.00] b4 113408 | 40.00
- (310 }19.00! {4l ‘ . 122.91 | 2882
l [31L. Jy0.00] 131 | : : 12V.72 | 3%7.9
S 13125 0.50| W& 1 . 130,33 325
' 1314|1300} 101 | i 112809 3501
? 315" | 14.00] 94 ~ \28:33| 34.28
e lishiel 87 | 1122853 3345
‘l 1317 [Vo.08] 82, _ 12694 | 32.8¢
’ 1318 [)12.00| 78 126.26] 32.18
o (214 [i8.00] 73 | 1 128 b1 [ 3152
[. 1321 120.00 bl | A . \24.54| 30406
' ' 1324 122,07 S8 : 112314 | 29.06
‘ 132612500} 53 | 2215 | 28.07
' 1331 12000 44 120.24 ] 2b.2|
Y 11336 3500] 38 | . W8.b7 | 24,51
.« g 134 | 4000 34 | 1732 2324
& 13574 |5p.00) 27 ) Us:1s| 21.07
.l"‘) 3res ‘ .
<A 1407 1362} b2o] 22 , 113.07118.99
l& 42 1376] 76.0] 18.1 13.63] 13.557|
[\ |iza 1324 { 84.0] 1o , 1891 12.79
il h4ds 1900 {1000! 4.0 - 104.89 | 15' S|
- {14580 140l | 100 13.3 L 109.00| j4-.921L
: 2 |50z 14172 [ \\2.0] 12.) - les.es] 14.59
3 FEB A . '
W |z 2755114559 14 1 4L.30) z.82
1
1
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