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Stewart/Cochrane Well
Warm Springs Valley
April 1997

SUMMARY AND RECOMMENDATIONS

Summary

Based on the test pumping analyses and water quality data the well could be equipped to
pump 325 gallons per minute for use as a municipal supply. The 325 gallons per minute
is based on a peak continuous pumping period of 90 days without the drawdown
dropping below the top of the well perforations.

Analyses of the test pumping data (See attached CES Engineering report) suggest the 325
gallons per minute is a conservative yield. Longer term pumping test data (30 + days)
may show the well to be capable of more than 325 gallons per minute as a municipal
source.

Quality analyses show the water currently meets pnmary and secondary standards for
inorganic constituents.

~ Well construction meets the current standards required by the Washoe County Water

Department for use as a municipal supply.

mmendati i
Long term data collection during irrigation pumping may show the municipal yield to be
greater than the predlcted 325 gallons per minute. We recommend the following data
collection:

1. Frequent pumping level measurements duﬁng irrigation season

2. Detailed pumping period records (how log has the well been runmng when pumping
level was measured?).

3. Detailed pumping records (how much water has been pumped? What is the pumping
rate?).

The evaluation by Dale Bugenig of CES suggested the aquifer supplying the well is a
“strip” aquifer, similar to be what might be considered a buried stream channel. For
future reference, siting for a necessary backup well for municipal supply should consider
Dales interpretation of the local aquifer.
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Stewart/Cochrane Well
Warm Springs Valley
April 1997

~ As-Constructed Diagram
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Warm Springs Valley
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Test Pumping Data and Graphs
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PUMPING TEST DATA

WASHOE COUNTY

DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION .

Lo ©5°

WELL Warw, SP" ings

PUMPING /OBSERVATION WELL
PUMPING/ RECOVERY DATA

@) TYPE of PUMPING TEST _SFe0 Drawndews v PAGE__| OF
. HOW Q MEASURED _‘8_¥_L9N foce weiyr M.P. for WL's slev.
' HOW WL's MEASURED ﬂ_OIi_e;_ms__sM__mﬂLIAu_.vospm of PUMP/AIRLINE wrt
PUMPED WELL NO. % SUBMERGENCE : initial _____; pumping
I RADIUS of PUMPED WELL PUMP ON : date IQ}!}% time
DISTANCE from PUMPED WELL PUMP OFF : date time
I t=o<m;lMaE t'=0 SD\TI(‘:NQI;\:'EE?? Lé-VEEXEJ%Z DSAI—A P\RVS.I‘;IEJ%T COMMENTS
ICTI'-I?ACEK S T A e CORR§CTIONSS Level |64 |Q/s b NGk VERS S
oq o 2 /sL o0 215 | f;'u%g.ﬁ
T I = 1SH.38| 20.50
I odl2 o €4 )
09qi3 < /4773 cicwemm
log/4 & 15324 ~ l
IO‘H§ 2 154.08{202%
Q916 =4 IS4S6 | 20,71
lod2 q 1549921 21 .07
I o018 Jo | [$5.53121.49 Vs = 16,20
o920 = (5556 21,771
0922 14 155.70| 21.85
IO‘rzq A 156.2) | 32,206
S 18 ISL.SY | 22.69
I 28 20 /st2)] 22,96 Sk-9.5¢
30 22 [57:07] 23 22
2 24 18715 23.%0
Io?;q 20 152,:47] 2342 '
1093 Gl 25 157,62 22,727
0937 3 O /S7.80, 2395
l o943 3S 1s8.221 24.37
048 40 18,631 24.428
0953 ys- 1IS8.92 | 25 .07
Iu=7€8 so 159,10 | 25.25
/803 S5 15942 | 15,57
008 £o 159.41 | 25,76
l 1013 < 160.432] 2{.S8 (%)
10t 8 20 o746 | 2¢.q1
l 1023 25 16l | 22,25
1028 o 1627 (27,42 s=3.02
033 39 bl | 27.42
Ino‘sz A 6029 | 29,42
1043 qs lely) | 21,42
1648 /60 leh49] 22.¢y | 7.90 Ql;z.s'ﬂ?gsqum
II 1650 lo2 174,48 | 4025
152 loy (28] 42,43 G, =8.34
TesA XA 7RSS 44%
'lm;_: 174 180:3p| 4L.495
o |13 124 18/157| 47,30
'Pm 139 18).48] u7,9¢
N3 4o 18220} 42 HS
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TR | Uity ovision. CCC O™ PUMPING TEST DATA PUMPING, RECOVERY DATA
TYPE of PUMPING TEST —Step  Diawdecan PAGE __ 2. OF
HOW Q MEASURED £Y< Ovifice Welr M.P for WL's elev.
HOW WL's MEASURED _S60’ (\latev Leuel Twdicolnv  DEPTH of PUMP/AIRLINE it
I PUMPED WELL NO. _ % SUBMERGENCE : initial ________; pumping
RADIUS of PUMPED WELL PUMP ON : date _10/1]9 ¢ time _090%
DISTANCE from PUMPED WELL PUMP OFF : date £0/1]96 time
I e Tasmmnon e T comens
i 2 e I I P I S
13381229 | 150 1239% | st.08 ol
Nag|9%2 ] 10 18993 50.89
I 1158152%2 1 170 ‘ 185,28 5190
1208731 180 185.94] 52,09
RI18[P>3 ] 190 184,92 <2.57 ot
I 1228|222 | 200 186.90] $3.05] lo-b?
1232122 | 210 205,19 71,15 255 {500 apu~ @ 1228
12ug 423 | 226 267,93 | 74.08
l sg 223 | 220 209,43| 75.5¢ Ys=C .62
130% 2 4] 24o 21678 76.90
I 18 >0l 250 211.7@| 7793
328224 ] 2¢o 212.02| 78.77
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1408 F | 300 215.29] 8l.4y il PV ROk I
I 14189 | 310 2%.64| 182,29 fl sfavp e elfze
P ToswstETa T
281 % | 320 23862 18Y4.77
3212275 [vae 24082 167.0 k=07
l_yig”r 346 24215 | 108.30
s E2% | 350 243,43] 109.S%
508 °6 260 294.4'7] 1ip. 23
I 513 1% 370 2us.s3| J12.62
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UTILITY DIVISION. OO PUMPING TEST DATA PPN SEco ay DATA-
TYPE of PUMPING TEST '(aw’ﬁa\(\' Dfsi\,\dfje (o ' PA oF _3
HOW Q MEASURED 2v5 " arifite Weiw M.P. for WL's £ soundingte lev.
HOW WL's MEASURED _E Jectvic Soundev DEPTH of PUMP/AIRLINE wrt
I PUMPED WELL NO. : % SUBMERGENCE : initial _____; pumping
RADIUS of PUMPED WELL PUMP ON : date _/7/9&  time __OT20
l DISTANCE from PUMPED WELL PUMP OFF : date LQMLﬁme 0920
T, |t s tarst, | _conmenrs
i e O L e A A T N Tk
09268 | | — Q/A. 3557”’_ = qd 1430
anlz 2 (9182 54.0q To st e
l 609232 i 191, 77| s4.¢H4
‘ o924 al 193.%0 5627
0a251% s 194. 81 | §9,62 ' O 17ce @ Sppiy
I 0d2¢|¢ ¢ 9S82l £8.70
led22 7 197.13] £0.00
I 04238 8 198.21] £1.082
o929 9 Ma.495 | L2272
o430 |12 1o 200.02| 472,89 916 0.2 @ /0 miv
I 332! | 12 0188 £ 4,98 Rossann ke bimke.
34 |! 14 203 .42 4bi29
kase |18 1A 2043%) {7.25 .
l ba32 L8 18 205.58| ¢8.45
= leqve |2 20 20¢.50] ¢9.37 820
y |95 25 20893| 71,80
I sol® 32 210.55] 22,42 7.865
025522 | ae 211.28| 75.25
m oo |40 212.80 | 72(.L7
I N b Y 215,13 | 78.00
oo |22 X 21b24] 729.1) 12%
I 015 55 55 217,15 | Bo.02
10251257 e¢ 5 219.11 | 198
1830 21 | 20 | 219,62 82.49 L%
l eve [ 227 | 8o 2213) | 2418 ‘
1050 {190 22237 #<.20
neo 2271|100 224,20 | €707 PRY%
l me 2291 e 22517 | 8.1y
120°>% | 120 226.2) | 89.6%
Hze |22 | 130 226.93| 89.70
I 146 {222 | 140 : 227.87| 9o .74
nso 225 |50 223,93/ q1.¢0 lr.29
p | /200 22 (o 22940 | 92..27
l 1210 |522.| 170 23006[92.92
{220 Fz | 8o 230.84) 93.7])
122023 | 190 23le] 943
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o | BCO qe 220 233,35 9€. 22
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UTILITY DIVISION O PUMPING TEST DATA EUMFING / OBSERVATION WELL
TYPE of PUMPING TEST _Canst AN PAGE oF _3
How @ MEASURED B 48" arifice wieiv M.P. for WL's Sousding tube gy,
HOW WL's MEASURED _Zlectvic Wiater Leve) Tudicater DEPTH of PUMP/AIRLINE 290 " wrt
PUMPED WELL NO. : % SUBMERGENCE : initial __________; pumping
RADIUS of PUMPED WEL.L : PUMP ON : dote_’m time 0920
DISTANCE from PUMPED WELL ___ PUMP OFF : date time
S 1 WATER LEVEL DATA WATER COMMENTS
t= Eat Ttm:o STATIC vég:;sn LE|VEL zaZT, E; g _|PRODUCT.
TiME [WBee] ¢+ | ¢ |1/ [ReADING CORRECTIONS | LEVEL | Sors' Xs L R 3
196024 | 250 2322 | 99.09 i A B |
|20 |2~ | 300 236.¢0 | 99.47
1quo 225 1220 237.57| J00.44
1sos | P2 | 34¢ ' 239.03 | j6l.92
1520 |- | 360 | 239.38| 1p2.,28
1syo 227 1380 239.85] 12 92 '
Jeoo |2 | oo 24089 v3.7¢6 Dan~ o2
30 |29 ] 430 24210 | \04.93 ' QA
1700 227 | 400 242.83] 65.70 oF
1730 [>8 [490 243.68| 0b.55 oA
1830|1273 | 550 24s.27] \0814 |53
1920 2> o] blo 24073} \nako
20302 | b70 24818 W\ &%
2130 | 212 730 24.38| we.rl at
2130|213 740 : 25077 13.64 Q1
204 A4 |Bes 2128 114.87) 1«
leuws|Z=7zass 252,52 W32/ 4.5 B 0t rAt a1t
0&4(2(\1 (04 254.2% (12,74 | -
oA4< | 257 [\ S~ : 26027 a4 | ' at
5610 |5%7 1250 - 267,97 120.59 QL
0735 572 | \33¢ 258.81] 121.L8
oo | 22| j499 . 260.37]| 123.24
lloo |22%<| 1540 260,19 | 124.0¢ Qt QY
1200 [ 2290 | 10 2£).85 | 124.72 G peria LaJlf’~zgwa 9}
1340 27_8 1700 .76 | 125,62 SR S
1520 |246| | g0 2%3.2| [2(.49 @ koo
1700 | 257 [ 1300 264.84 | 123. % jas |EE QT @ 3o
1840 | 253 2000 25.40 | 128.23 ar
20306 | 25| 2110 26692 | 129.39
2230|253 |2230 43.60 | 130.53 Qr
0030 |39/ 2350 - |26%.52 | 13),%9 e
o230 | 7, | 2¢30 269-43 | 132.20 Qt
0430 | 2733 | 2546 230.18 | 133.05 at
ov3s |45 | 2318 2702 | 13389 | 4.3 at
o830 |'>-43] 2830 732.23 | 135.10 QT ofos
lozo |1274] 2950 272.97] 135.84 [0 ot peeiedicall= R
123012513070 : 273.62-| 3¢ 4q
430 ’05-3 3{90 274938 [ 137,25 “g.é'a:wmw eple
63012%5|23/0 : | 27503437294
1022 |25 2o 27¢.ytl /29 22| 2 12 i Ot poererhiad.n 1
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DTy Dvision. UBLICWORKS  pUMPING TEST DATA PUMPING /OBSETVATION WELL

TYPE of PUMPING TEST Conctont D)‘sdn?rg e ( Q) PAGE _ 3 OF _3

HOW Q MEASURED Q" 5"0rifi,e weir M.P for WL's —undiay Zube. ey,

HOW WL's MEASURED _Lleciric. Wiakr Level Ladizlor DEPTH of PUMP/AIRLINE =290°  wrt

PUMPED WELL NO. : % SUBMERGENCE : initlal ________; pumping

RADIUS of PUMPED WELL PUMP ON: date /8/07 /7€ time O F 20

DISTANCE from PUMPED WELL PUMP OFF : date [0/[0/9 & time _ © 72D

WATE

t= TlMoE t'=0 smnc‘:” QI%RR L'E_VEE\I./.EZL/;):TIA ' ERODU%T. COMMENTS
oK)+ | v 11/t [RER0NG | Con B oh | Lever | G o | (NoTE ANy cHanges N
2030 %%9] 3550 4 276.91 | /39.7¢ R S AT
2230122113630 2.3 1 )40 po &
peis 37758 228.26 | )41 13 Q4
|20 24020 279-76 1142.57 1 464 & ols
q20 | >53 |uzz0| ' 281,28 | 144157 - 1




WASHOE COUNTY WELL Zac\nreme]Stagert Well

oty pviston o WORKS T BUMPING TEST DATA PUMPING / OBSERVATION WELL
TYPE of PUMPING TEST QQLD\\(V‘U\ PAGE _\ __OF _ 2.
HOW @ MEASURED vie 4 ML LaloY P for WL's elev.
HOW WL's MEASURED ) DEPTH of PUMP/AIRLINE wrt
l PUMPED WELL NO. % SUBMERGENCE : initial ________; pumping
RADIUS of PUMPED WELL ' PUMP ON: date _10)7/96 _ time __ 0920
l DISTANCE from PUMPED WELL PUMP OFF : date J_Zz_lo v/9 6  time 0920
’ WATE
tey3ager 10 STATIo WTER LEVEL 1o, pRODUGT,|  COMMENTS
J (e s oy /v reome| o N | Lever | so® a_| (TS, gaaNges
920|292 u320] © 29/2%| Wy,
921 T2 luzn]| L |432) : 2141
l 922129, |uv22] Z |21¢1 —
" 923297 |4323] 3 |y 221.40 gu.27
l o242 | 32M| 4 | 108) . 221 10| 8297
09251292 |4328] § | 205 228. 17( g2.04
lo226|272 032 6 | 72) 219,00 | 8).27
I 0127125 (2| 7 | wg, 218.09| $6.87
2221895 |u32el 8 | 5a) 216.9¢| 79.83 : HH.67 veiouen
9206 1 1-7+|R29] 9 [4g) 21¢.07| 722496
l 2920|1292 |y330] 10 | 433 - 215.2¢| 22,13
8932 '>52| va32] 12 | 3¢l 213.72| 74,59
0934 35 | y33ul 19 [309.0] ; 212,33 | 75,20
I o736 L2721 433¢6] 16 |21 - RI. 17 | 74.54
o3| lung| 18 |24y 210.07 | 72,99
0940 12292 |ty ame| 20 | 219 29.10 | 71.97
I 0992|292 w2 22 | g7y 208.28 | 9,15
0994|2292 |gz44| 241 | 134 207.27 | M2y
l 094e2>R 1346 26 1472 206.69] ¢q.56
0148555 |usag] 24 | 1553 205,R6| £8.713
0150572 | u350| 30 | I1ys 20524 ¢3.1)
l 0qsS | B9 | zss| 25 |20y 203,70| £6.57
1000|9257 luztol wo | o9 202.40 | 45,27
1005|252 lazes| us | a7 201,19 | L4.06
' l l1oto 15240 |437p| 50 |87,y 200,00 ]| £2.97
s 15272 s | £5 | sl 199.681 4 .95
20 |29 vgel g0 {93 198,251 41 1L
l o2s | >93] - ,
1030 12252 luqe | 70 1421 19665 | 59.52 58.77 vecove
oye |'253 luzas| . —
l 164D ny; 4400 §o 55 195.%] ggo‘%
1045|2555 pyes | - -
pso |3255 g0l 90 | 1g 19349 | 56.9b
l wss 73| gus| —
1100 9253 | gz 0 Jeo |4y 2 192.95 | 55.92
l e [5273 |ausol o | w2 11,8 2| §4.90
1120 |SF 4440 jr0 | 37 190 97| 53.84
o LIve 29 uuss]| 130 |34.2 19604 52.93 5 6l.49% recorsers |
l 1o P29yl wygel 140 1319 1£9.34] 52,2\
1150 2252/ | 4u470| 150|298 188.ust 51,32 FHUY. e
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DTy Dvision CHCWORKS T pUMPING TEST DATA - PUMPING / OBSERVATION WELL
"\ TYPE of PUMPING TEST Qecode\ru‘ PAGE_2Z _ OF _Z

HOW Q MEASURED — ~ M.P. for WL's alev.

HOW WL's MEASURED Elodlyi UJ e > DEPTH of PUMP/AIRLINE wrt

l PUMPED WELL NO. : % SUBMERGENCE : initial —____; pumping
RADIUS of PUMPED WELL : PUMP ON : date lol7)46 time __ 0920
I DISTANCE from PUMPED WELL PUMP OFF : date _10/20]96 time 0920
av. s’=m.'14 WATER
t= TIM5 t'=0 s1zmcW \:I\.ATFETQ L:-l:-vEEXE)Lgv?‘?;A Aavs siPRODUCT. COMMENTS
T ‘

e e v oo | G |tV | e @ | (rg A anges
1210 54 H 4490 | |70 126.4 187ms | €012 65.2.% vetovevn,
20 |29¢|Hs 80| 25 18644 | 49,51 -

l 1240 1"-75 4526] 200122, b 185,495 48.32
1300 | P9 |asuol 220]20.6 i 1849.37 147,24 ' 67.2% vecover |

I 1320 |[S%6|45¢ol 2490} 19.0 183.52| 9,29 : =
1390 B254 |usgo| 240 | 17,67 18240.| us.y7
420 |295\4420| 300]i54D 181,04 | 43.9) 1 v

I 1450|257 | LSl 330 1409 179.92.| 42,79 20.3% feogeis
5201893 |4e80]260]13.0 178,94 | 4).8)

1550 12258 {4710 [230 1208 1281 |4098 0. 67 vecolers

. 16201593 | 4940 H20]11.29 \72.20|p.07 -/
%50 999 40! 450 | 1.0 : (7%.3(].12
1710 49 {490 | 100 |70 28.57

l 15680 [4820|5/0 4,47 1'%, 16 131.97
(B0l M8 |46V| 540 .00 \4.44137. 3/

84229 | 189015 2,58 \I224 | P14/

I Ibto A0 115 1712.50|.35.37
21 po | 4%5 5020|700 (747 \11.47|24%/

I 70,00 57 5080|240 {1003 170.55|32.42
12400 £ 15140 |B20 10,17 471 [32.58

a0 5200|280 15.9) 088D |3/ (7
I\ (DI 7%8 |=v0lio0 1532 | - 1.8 30608
Yoo 594D 1120 14,80 /AT Y
WO IPAL L 5 11240 1448 145112038

B 020l o 1200 148 [45.9/100.73 |
|00 | 345 (5740 V1410 404 (6547170, 5¢ 81,77 cecaver
8180 | 7997 (e 80| icy0 2.8 " K253 2540 2.3 veo

I 1500 | 5701|6100 | 1280 [2, 43 160,98 | 2. 82 €3.57,

hz 1030|213 119270) 29502 44 5562 | 18.49 | 22292 "

‘f so i< 8740 | 4430|198 15143 | .50 _ {e29%

W 1500 273 10,uz0| ¢ Jeo| ). 71 142,83 | 11.70 91.9%, 0
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g SR5F Laboratory
= 3 Analysis Report
I = ’-.;/ ‘ Sierra
Y PR -
It v Environmental
e Monitoring, Inc.
l WASHOE COUNTY UTILITY DIV. Date : 10/25/96
RANDY VAN HOOZER Client : WAS-314
P.O. BOX 11130 Taken by: CLIENT-R. VAN HOOZER
RENO NV 89520 Report : 17762
.PO# :
Page:
ALKALINITY PH COLOR TOTAL DISSOL. [NITRATE-N CALCIUM
Collected L ACPARENT SOLIDS Ice
Sample Date Time | MG/L CACO3 S.uU. COLOR UNIT MG/L MG/L MG/L
COCHRANE WELL N1 10/08/96 16:00 0.3N
COCHRANE WELL N1 10/09/96 15:00 0.3N
COCHRANE WELL N1~ 10/10/96  9:00 1658 7.44 <5 343 0.3N 33
MAGNESIUM POTASSIUM SODIUM CHLORIDE FLUORIDE SULFATE
: Collected ICP 1cp ICP ' )
;Sample Date Time MG/L MG/L MG/L MG/L MG/L MG/L
ICOCHRANE WELL N1 10/10/96 9:00 - 11 7.2 50 17 <0.1 49
’ ) ° MBAS ARSENIC BARIUM CADMIUM CHROMIUM SILVER,
Collected SURFACTANTS ICP-MS ICP-MS ICP-MS ICP-MS 1CP-MS
Sample Date Time MG/L MG/L HG/L MG/L MG/L MG/L
lCOCHRANE WELL N1 10/10/96  9:00 < 0.05 0.023 0.047 < 0.001 0.010 < 0.001
COPPER IRON LEAD MANGANESE MERCURY SELENIUM
Collected ICP-MS 1CP-0ES I1CP-MS 1CP-MS AA COLD VAPOR|ICP-MS
Sample Date Time MG/L MG/L MG/L MG/L MG/L
lCOCHRANE WELL N1 10710796 9:00 < 0.001 0.03 < 0.001 0.011 <0.0005 < 0.001
ZINC
Collected 1CP-MS
Sample Date Time MG/L
COCKHRANE WELL N1 10/10/96 9:00 < 0.01

pproved By:

his report is a
or this report.
assumes all Llial

le received by the laboratory. The liability of the laboratory is limited to the amount paid
his report is for th€ exclusive use of the client to whom it is addressed and upon the condition that the client
lity for the further distributicn of the report or its contents.

1135 Financial Blvd.

Reno, NV 89502
William F. Pillsbury

President

Phone (702) 857-2400
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O-HYDRO-DATA

INCORPORATED

GROUNDMATER LOG

COMPANY : COCHRANE/STEWART OTHER SERVICES:

WELL : TEST HOLE NO.1 INUOICE

LOCATION/FI1ELD : PALOMINO VALLEY 9992

COLNTY : WASHOE 606-D

STATE : NEVADA

SECTION : N/ TOWNSHIP : N/A RANGE : N/A

DATE : I @7/208/96 PERMANEMT DATUM : G.L. . ELEUATIONS

DEPTH DRILLER _: 7680 FEET ELEU. PERM. DATUM: N/A KB : N/R

LOG BOTTOM : 918.30 LOG MEASURED FROM: G.L. DF : N/A

LOG TOP : -2.60 DRL MEASURED FROM: G.L. GL : N/A
CASING DRILLER : - : LOGGING UNIT : 1@

CASING TYPE : M/A FIELD OFFICE : CLEMENTS,CA.

CASING THICKNESS: - RECORDED BY : D.SHANHOLTZR

BIT SIZE : 8 BOREHOLE FLUID : CLAY¥/GEL FILE : ORIGINAL
MAGNETIC DECL. : - RM - . TYPE : 9041A
MATRIX DENSITY : - RM TEMPERATURE i - LOG : 2

FLUID DENSITY : - . MATRIX DELTA T : - PLOT : 1 4
NEUTRON MATRIX : N/nA FLUID DELTA T R THRESH: 4000 ‘
REMARKS : . : o
DRILL—EMPIRE FARMS, EMPIRE, NU. i
WATER QUALITY-GOOD-468@-66G PPM TDS -

Il B TE S BN BN B E B B BN AR B B B B BN B B
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Lithologic log bv D. Trexler'

Feet
0-20
20-30
30-40
40-80
80-90
90-110
110-120
i20-140
140-150
150-180
180-200
200-250
250-270
270-350
350-420
420-440
440-450
450-600
600-640
640-670

670-690

Post-it™ brand fax transmittal mema 7671 [#ot pages > Z.

PMIEE CLAAR ;DJI@%

COCRRAN STEWART WFLL
P%LOWIVO VALLEV

" Description

K

Brown clavey sandv gravel
Brn. clavey sandv pebble gravel
Brn. clavey sandy gravel_
Brn. clavey sand£ gravelg
Brn sandy gravel%

Brn gravely clayeyv sand

Brn. clavey coarse sand

‘Brn. clavev sandV gravel.

Brn. sandy clay

Brn. clayey coarge.sand
Brown—-gray coarsé éand

Brn slightly clafey coar%e ;and

)

Brown-gray coarse sand

Brown-gray, sl. clavev coarse sand

Browﬁ—gray, sl. élayey médium sand
Brown—-gray, sl. éléyey coarge sand

Brown clavey coafse sand-

Brown-gray, sl. clayey coarge sand
Brown-grayv, si. clavey, medium grained sand
Brown-grayv, clayéy coarsé sénd

Brown-gray, clavey coarsé sand and pebble gravel

. August 29, 1996




Cockran-Stewart Well

690-710
710-750
750-760

760-810

.810-840

840-870
870-880

880-910

Brown-gray,
Brown—-gray,
Brown-grayv,
Brown-grayv,
Brown-gray,
Brown-gray,
Brown—-grayv,

Brown—-gray,
pebbles

clavey coarsé sand

sligﬁtly cla&ey;coarse
clayéy.coarsé s;nd

sligﬁtly cla?eygmedium
sligﬁtly cla&eyicoarse
slightly clavey medium
sligﬁtly cla§ey§coarse

slightly clayeyicoarse

sand

sand

sand

sand

Page 2




WHITE—DIVISION OF WATER RESOURCES STATE OF NEVADA

OFFICE USE ONLY
CANARY-—-CLIENT'S COPY

l PINK—WELL DRILLER'S COPY DIVISION OF WATER RESOURCES Log No
r Permit No
’ . N
PRINT OR TYPE ONLY WELL DRILLER’S REPORT Basin

Please complete this form in its entirety in
accordance with NRS 3534.170 and NAC 334.340

* DO NOT WRITE ON BACK

' C INTENT N _.23_/__5

NOTIC
L oqu&Jd&& C)Oﬂinfade— ¢ 7] chael 8 5’-“"‘ ARDRESS AT W Locmox,é Keal _S,g.u_g
MAILING ADDRESS s MO éaaa,. &Amzno alleg, =
I ﬂ.l.t.ﬁ._._. .Q\LL._. s Ra RXRD
. LOCATION S (&t v | Sec 45 1. 22N NS Q) Ad asho® County
PSRMIT NO. 4 | .
Issued by Water Resources . l Parcel No. | Suddivision Name
3. WORK PERFORMED 4. PROPOSED USE, S. WELL TYPE
m Well [ Replace (3 Recondition O Domestic OCFirrigation {J Test C Cable @ Roary T RVC
~ Deepen OO Abandon O Other O Municipal/lndustrial O Monitor O Stock | Air U Other.. —
6. : LITHOLOGIC LOG 8. WELL CONSTRUCTION
- Water Thick- Depth Drilled_ Feet  Depth Cased 785/ Feet
Material Strata From To ness

HOLE DIAMETER (BIT SIZE)

From To
_ﬁé Inches___€3 Feexf:io_l:ect
_./_L__Jnchcs_mFeeL_&ﬂ_.Feet
F 5 J Inches Feet Feet
__t’ ] J A CASING SCHEDULE
Size 0.D Weight/Ftr. Wall Thickness From To
‘ (Inches) (Pounds) (Inches) (Feet) (Fee)
] 69 ' /6 3725 | S 276 | &
LA A A Ll 250 |260 |54~
7 2391

Surface Seal: B“f 0 No

Date started X“ ,g“ %

Seal Type:

Depth of Seal 282 O Neat-Cement
Placement Method: @FUmped ement Grout

O Poured O Concrete Grout
Gravel Packed: 0 No
From__ / K feet to. 7 gﬂ feet )
9. ’ WATER LEVEL ‘
Static water level feet below land surface
Artesian flow G.P.M. P.S.I.
Water temperature_______°F  Quality :
10. DRILLER'S CERTIFICATION

This well was drilled under my supervision and the teport is true 1o the

-

|9?Z‘ best of my knowledge.
ate ¢ feted 0 -2 2 197.%.
£ come —“/ | Name M_M c...c.__é SourcesS
7. . WELL TEST DATA gntracior
TEST METHOD: (O Bailer X Pump O Air Lif Addrm&ﬁ&__ mm{ﬁl 78 ﬂ/ ey .
Dow:
GPM. | (r o ic) Time (Hours) BI9425"
- - - Wa s P Nevada contractor’s license number
whele < P ) issued by the Suate Contracior's Board
Nevada driller’s license number issued by the / 5’ 52
Dmsxon of Wal:r ResOurces the on- sue dnllcr
57“ , 44 7 2— - it S e "
: ‘ Slgned // L 2 ,..-" s 14&44._«'
¢ By driller performing actual dniling on site or contractor
Da - el

=e 231 USE ADDITIONAL SHEETS IF NECESSARY ©1477 B
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 Division. The kst sofulfs represcat a1 intertisting pussle which fook a little exira work to sotvo, Tho concave

CQurs

March 31, 1997

Dan Dragan

Washoe County Public Utility Department

PO Box 11130

1195 Corporate Boulevard, Suite B

Reno, Nevada 89502 97018 40

RE:  Analysis of Pumping Test Data from the Cochrane/Stewart Well, Palomino Valley, Washoe County,
Nevada ‘

Dear Dan:

Y o analyz the data from the efbrenoed pumping test conducted by the Uity
downward plot of drawdciem veaus the logaithm of i is evocative of linear flow to a fracture. Lato-time

3 PP

(afhor onc day) dats evon plot
: o :,.ﬂw;--:w‘w*»‘

y, these data showed a relatively nammow
ore permeable) aquifer material surrounded
m = . e o > S P N

quick computerized ‘Simulation of a shoestring aquifer 1,500 wide.
Tmm&kmmmmwvnkléww/aywmmy-ﬁmmm
tcstdmmemmﬁdbeyommesﬁpwaasmcdwbem&eﬁldaybasedmm-ﬁmedammd
cocthcient of storage was assumed to be 0.001, a common value for alluvial deposits in our area. Be aware
&&qwﬁmwmymhnwmmﬂwp}do{dmwdownv&logﬁmehadnot
approached a straight line by the conclusion of the toet. The results of the numcrical analysis yickiod the
medownwsdpuofdnwdownmbgﬁmc,bmthcmdy-ﬁmcdmdidnoteomparcvayv.cﬂto
the observed data By reducing the width of the shoestring aquifer to 1,000 feet, the comparison was . .
improved. 1 stoppod at this point bocanse of budget constraints, but I am convinced that the conceptual
modclkmmabkwﬂwmdmbmtbegmﬂshapeofmcshndmcddmwdownplmmpams
&vuablywnht}nabcerveddaaplot Forywxinﬁ)maion,bemxtheeﬁectofmcﬁdachmgco

ey ot

CONSULTING ENGINEERING SERVICES, INC.
1105 Teminal Way, Suite 304
Ph. (702) 786-5873 » Fax (702) 786-6138



~ continuous pumping at a constant rate is the sum of these two W@mﬁ%ﬁ wdow)

Dan Dragan

Washoe County Public Uity Department
March 31, 1997

Page 2 of 3

so soon in the test, I could not calculate the strip’s transmissivity with a high degree of confidence. Ifa
pressure transducer and high speed data logger could have been used for the test to collect more early-time
data and if there was a nearby observation well. there is a chance that transmissivity of the permeable strip
could have been resolved using common analytical techniques. It is also worth noting that at very large time
(approaching 20 to 30 days), the numerical solution indicates a plot of drawdown versus log time should
approach a straight line predicted by the Cooper-Jacob approximation of the Theis equation, but the test was
much too short to demonstrate this effect  Extending the test a month would have almost certainly led to a
resolution of the transmissivity of the finer-grained matenial farther from the well, but I am certain the owners
had no inclination to conduct such an extensive and expensive test.

Even without a firn number for transmissivity either for the strip aquifer or surrounding lower permeability
material, the long-term performance of the well can be advanced from the pumping test data. In concet with
ﬂrccritaiamcUtilityDivisionmbmdwyiddofaweﬂ,lmnnod%daysofmnﬁnuouspumpinmd,

o that the potential o entrain air in the discharge is climinated. The maximum available drawdown endor
this second criterion is 223 feet (top of perforations at 360 foot depth minus the static level of 137 foet). To
project the performance of the well, I calculated the drawdown in the well utilizing the specific capacity of
the weil (at t = 1 day) to amrive at the drawdown in the well at t = 1 day for any pumping e, Fort> 1 day,
the slope of the plmofdmwdomvemwsqmmdﬁmcwmbcmmblﬁém@gw,&d

I used this relationship to calculate the drawdown for the next 89 days. The dmwdownaﬁa%dgyld'

for a ange of pumping rates is listed below. From this summary, the well mary be
per minute. ‘

: R T
Predicted drawdown in the Cochrane/Stewart Palomino Valley Well (after 90 days of continuous
pumping at a constant rate) -
Pumping Ratc, Q s e U s Y
(gallons per minute) : " , -
200 4283 95.0 1378
225 48 1 106.9 1550
250 53.5 118.7 1722
275 58.8 130.6 189.4
300 642 142.5 206.7
325 69.5 154.4 2239
350 74.9 ' 1662 - 7T 41y T
Notes: 1. s, is the drawdown afier 1 day.
2. s,isﬂ:eaddiﬁonaldrxw@wnﬁxdwmhseqm@dq&




Dan Dragan

Washoe County Pubiic Uulity Department
March 31, 1997

Page 3 of 3

Please be awarc that this rating is somewbat conservative. That is, I would expect the well to perform
somewhat better than this because after about 30 days of pumping, the flow regime should change from linear
flow toward the strip aquifer to a radial-flow situation. However, because the pumping test lasted only three
days instead of the 40 to 45 days I think were needed to allow a direct determination of the transmissivity
of the outlying geologic matenal, a more rigorous evaluation of the data does not seem warranted.

For the record, 1 think this particular case validates the benefit of the geophysical work undertaken by the
Utility Division. Without the geophysical data to shed some insight on the shape of the aquifer penetrated
by the well, any interpretation of the pumping test date would have been very speculative.

Please do not hesitate to contact me if you have any questions or need any further information.

S. ly’ - : ‘«_&: -

CONSULTING ENGINEERING SERVICES, INC.

SLEC. BUGENIG 9’6\ “

soneats (3)

cc: Jack Cochrane

B




COCHRANE-STEWART WELL
WCUD Constant-Discharge Test (Oct. 96)
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COCHRANE-STEWART WELL
WCUD Constant-Discharge Test (Oct. 96)

Pumping rate = 576 gpm _

DRAWDOWN, s (FEET)
)
o

140 |
150 !

H I

160 - :
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TIME SINCE PUMPING STARTED, t (MIN.)




COCHRANE-STEWART WELL

WCUD Constant-Discharge Test (Oct. 96)
40 — —— T T ” T
50 SRR R A ]
. NI AR " 1 || Pumping rate = 576 gpm | |
60 LT SRR R “ . T
70 AR R m
B g0 : L N
E ) . t ! | ‘ | n
. . [T i [ N i
> 90 Co SR |
5 100 N R |
M [l ) oo | ' [ I T T T | m
W:o, _“_““__“ L w
S 120 ST R ¥
130 ; Lo L “ L i
140 BEEE IR m | X
. . [ ¢ | 1 $ [ v ' ' .“
150 - S _xm N ” e |
Ro. ] N “ L !
1E0 1E1 1E2 1E3 1E4

TIME SINCE PUMPING STARTED, t (MIN.)




Cochrane-Stewart Well
Projected Drawdown
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COCHRANE-STEWART WELL
WCUD Constant-Discharge Test (Oct. 96)
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COCHRANE-STEWART WELL
WCUD Constant-Discharge Test (Oct. 96)
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COCHRANE-STEWART WELL
WCUD Constant-Discharge Test (Oct. 96)

N | | i X “ | | , “ “ “ | __
Pumping rate = 576 gpm | | | ! ' ( ! ! . ' i '
—— b "
) il ' ! 1 | 1 1 [ [ 1 ! i ' e
_ e e L S
e b :
A _ AR
! ! ! ! ” ! s/t*1/2 =29 ft/day”1/2
| ' ' “ ”
| ' “ .
” Lo
. i :
i ' i
” “
_ !
) ' i i

o

0.5 1

TIME (DAYS"1/2)




Cochrane-Stewart Well
Projected Drawdown
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Cochrane-Stewart Well
Projected Drawdown
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I : Cochrane-Stewart Well
I | Strip Model Simulation
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