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SUMMARY OF EVENTS

Development of a municipal water supply for the Lightning W ranch began in 1992. Initially,
the Developer submitted construction information on existing wells requesting the County
evaluate the suitability of the wells for M&I use. With the exception of the “Sheldon” well,
none of the wells met the sanitary seal requirements for use as an M&I supply. -

The County conducted a 72 hour pumping test and ran water quality analyses on the Sheldon
well in Oct, 1993. The results were favorable and the County was willing to accept the well
as a M&I supply for the ranch development. However, for unknown reasons Lightning W
withdrew the Sheldon well for consideration.

Lightning W elected to convert an existing Agricultural Well (Corral Well) to meet M&I
sanitary seal requirements. Nevada Drilling Inc. completed the conversion in March, 1994,
Wahsoe County personnel conducted a 72 hour pumping test on the well and found that sand
production from the well did not meet municipal standards. Lightning W attempted to
redevelop the well to meet standards. During redevelopment, the bottom plate on the well
conversion was knocked off and the condition of the well became questionable. Washoe
County required a camera log to determine the condition of the well. The log showed the well
to be in good condition and another test pumping was run in July 1994,

Based on the retest of the Corral Well the recommended sustained yield was determined to be
90 gallons per minute. However, water quality analyses results from the well showed the
water did not meet drinking water standards for uranium. The Corral well was withdrawn
from consideration.

During June 1994 an/new well (Reservoir Well) was constructed specifically for municipal
supply. The well was drilled to a depth of 400 feet and a 10-day pumping test was run by
Washoe County Personnel in December, 1994. The recommended sustained yield based on
the pumping test data was 90 gallons per minute. The water from the well met current
drinking water standards and was equipped in 1995 to supply the development.

Municipal supplies require a backup source, which generated a need for another well capable
of about 110 gallons per minute. Lightning W Ranch undertook a drilling program that
consisted of three test holes with one being completed as a well (17th tee Well). While the
17th Tee well had sufficient yield to supply the project, the uranium content exceeded
drinking water standards. The well was withdrawn from consideration as a municipal source.

Lightning W elected to “convert,” the “Upper Well” to meet sanitary seal standards. The
conversion took place during July of 1995. The test pumping indicated the yield and water
quality of the water from the well would be satisfactory as a municipal supply. Based on the
test pumping data, the well would be capable of about 200 gallons per minute on a sustained
basis. Lightning W requested the well be equipped to provide a “dual Purpose,” Municipal
well and a back up supply for irrigation. The well is currently being equipped under those
guidelines. ’



Because the Municipal Supply wells (Reservoir Well and Upper Well) are in close proximity
of two Agricultural use wells (17th Tee and Corral Wells) and potentially high sources of
uranium, the County requested limitations on the pumping of the agricultural wells. A letter
of understanding was created that set the limitations on pumping.

This report contains the following (noting that the Upper Well aka Ag well and that the New
Well aka Reservoir aka Studebaker Well):

¢ A location map showing the locations for the Reservoir Well, the Upper Well and the 17th
Tee well.

e Test Pumping data and graphs for the Reservoir Well and the Upper Well

e As Constructed diagram for the Reservoir Well.

e Pump requirements and Specifications for the Upper Well (CES Engineering).
e Upper or “Ag” well pumping test and report from CES Engineering.

e Diagrams of Upper or “Ag” well before and after modifications.

e Memos from Dan Dragan to John Collins describing recommended Yields of Reservoir
and Ag Wells (7 December 1994 and 27 June 1995).

e Copy of “Letter of Understanding” and Correspondence concerning Pumping of the 17th
Tee well.

e Report of retest of Ag well after modifications.
e CES evaluation of the test pumping data from the Reservoir well (“New Well”).
e Drillers Log of Reservoir Well (Nevada Drilling).

e Water quality analyses results for Reservoir Well and Upper or “Ag” well
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WASHOE COUNTY ¢ p< 330 W
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UTILITY DIVISION PUMPING TEST DATA REGOVERY DATA
Ty TYPE of PUMPING TEST _Steg Test PAGE_ ) OF __ 2
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I 2.5 82.47 46,5
Qy .
. H 1872.25 Hl 35
l 243 /8L .49 Yo,59 N
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I 50 209.74 - | e, SO
i 13" 1151 g
o £ 5 218, 30 106
IZ ¢ o 22445 272.41 14- 15*
5 &1 | 22110 7387




WASHOE COUNTY o reasen wom
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TYPE of PUMPING TEST Step Tesy PAGE _Z OF _Z
L HOW Q MEASURED 3"x4" ori1FicE weie M.P. for WL's —TRf 6" casiqa_ gfey,
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WASHOE COUNTY

WELL LIGHTNING W NEW wWEeC]

UTILITY DvISIoN e PUMPING TEST'DATA  EuMPIiB/osserumion well
TYPE of PUMPING TEST __CONSTANT Q PAGE /___ OF
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l PUMPED WELL NO. % SUBMERGENCE : initial —  _; pumping
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DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

WASHOE COUNTY
PUMPING TEST DATA

WELL DomESTIC wdELC.

PUMPING(SBSERVATION WELL )
PUMPING/ RY DATA

TYPE of PUMPING TEST — (Comsmant Q PAGE_! _OF __2
HOW Q MEASURED Qe e 3% 4" M.P for wL's A% STep elev.
HOW WL's MEASURED DEPTH of PUMP/AIRLINE wrt
I PUMPED WELL NO. % SUBMERGENCE : initial ; pumping
RADIUS of PUMPED WELL PUMP ON: date \bNoo 54  time ___99So
I DISTANCE from PUMPED WELL PUMP OFF : date time
L T e | R R T LML T comwents
I “TME oee] ¢+ | ¢ |1/t [ReaDiNG coangc#uons Level | Sors' Q_ | (NOTGAL THANGES W
Y2 2 21,49 °
l o914 y hue o
0916 b 2.4 8 o
o914 8 7h4 8 o
I 0920 lo 72428 =
o925 /5
930 20
l 893S
0950 Restart
' joco le 7150
Jo 1o 20 21,50
30 .50
I 53 7450
lizo [ [a%) 150
l 125 1145 w !
1340 220 .52
P2 {330 20,52
l Y1 | aoo 7.
7| s¢0 70.83
wsp [ 2] Lis 1,56
I 22i0 |Y¥12| 740 (-5 006
2320 [223]| 81D .56
i: 0200 |'° 17930 (.57
06i1? |#2-%0]1220 -5 6. /0
0805 |52 1335 .56
120 |37s| isuo 1.5 8
I 16901 2% 60] 1250 .6l °.13
1800 |\>%, | 1930 FL L 0.13 £
l 2000 | >34 | 2050 702 0. 14
22005 | 2130 F1.(,3 015
18 024 | “Zac | 2355 T 0. 2b
l lot0 |2>4g| 2960 F-¥ 6. 30
1300 2% 13070 7.84 0.36
1L 1o 7‘°5q 2260 7. 8€ o.Ho .
I 1145 |51 a1 731 0.44%
1q jog3se 5o 4290 22.05 0.7
1760 'O-zq yise 2.1 .62
l 0830|9244l 580 12.04 o.Lb
Sfhaag [5540 11 ! 72 1w ~ 0, 0
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HOW WL's MEASURED
PUMPED WELL NO.
RADIUS of PUMPED WELL
DISTANCE from PUMPED WELL

TYPE of PUMPING TEST
HOW Q MEASURED

PUMPING TEST DATA

WASHOE COUNTY

DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

ConisTAnT (Q

DEPTH of PUMP/AIRLINE
% SUBMERGENCE : initial

PUMP ON : date _u,hélﬂ time 09572

PUMP OFF : date _/1]24/94 _time __ 9730

WELL _Domestic Wew

PUMPING LOBSERVATION WELL

PAGE __ 2

OF _=2

' h
M.P for WL's — 4= STP

alev.
wrt

; pumping

TIME WATER LEVEL DATA WATER COMMENTS
t= at Ttm Eo STATIC vég'hrlsk LE|VEL '-Hv.lz_aE - #ﬂ!ODUCT.
et [ D? y |1/t |READING | oopiterions | LEVEL |BorS' Q | (NOTE AN HANGES N
w |p240 | Z168 | 6530 32.1% 0.%0
i, 0825 |21 |7 115 32.2] 0.13
150 | 255 2500 22.27 079
1856 | 2173|7740 22.% | 0.973
l 0FI5 [ Btar|g485 32.45 0.9%
' 14 50| S77q| 8940 22,51 l.o=2
1aso | 275|940 72.53 s
l; 09s5d 768 | {6,020 272,57 1.0
1700 |/ 214 (10,510 32.58 l.10
2030 | =4 o, 320 32.5% l.10
iI 0325 P51754 | n 135 32.59 oy
rio 1254 | wqee 72,58 1,00
A pb20 |427 li‘;l,o 71.58 )
' 1030 |4%77, | 13000 32.5% — 1, 08
l26 | 09255559 | M35 125 72,72 | Vecodewnw 1.24 Borowaetrse pregsud
l 1200 | 25551 1ys30| 270 72.7& - 1.28 ‘
1510 |2550s ! ju720| wéo 72,83 |38
l 1810 \4Aoo! L-4° 22817 139
&5 lizze 17,500 324D 72.]1% |70
‘a 173§ (9185 | 49251 33.32 1.84
30 |0F2S R55 | S$755 =3.33 1.89
- 0325 2{Hs |7a5 33.30 |.88
' 1400 21790 [ 7590 733% .90
i




WASHOE COUNTY

DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION PUMPING TEST DATA
'\ TYPE of PUMPING TEST __<Coustaut Flou,

WELL L.t NEL We
UMPI OBSERVATION WELL
PUMPINGY RECOVERY DATA

PAGE__| OF __ 4
" HOW Q MEASURED _2%Y opifrce el M.P for WL's alev.
HOW WL's MEASURED _electwwc <Saunadev DEPTH of PUMP/AIRLINE wrt
I PUMPED WELL NO. New ”\0{ A % SUBMERGENCE : initial ; pumping
RADIUS of PUMPED WELL __ 3"~ d tawstew PUMP ON: date _t|ie)a%)  time Q952
I DISTANCE from PUMPED WELL PUMP OFF : date time
t= T'Mf t'=0 smnc‘:” \:‘ArTEERR Lll-:_vEEXE%qq?:gA ’ nggﬁgT COMMENTS
N wam 70 e e A A oM Ghagys
s {4 0 e ST
I @ 5 57753 . f?_slpm 17
0457 7 224,30 7142
4 214 .44 7. 58
I T 9 226. 4o 95 .50
[00p 10 124. 43 Bo. 93
|2 nul.lr 31.72
| 1¢ EYRD 3302
L 114 43 8393
/8 227.70 84.80
I lojo 20 | - 130.3§ 95.45
2.5 231,89 86.99
3\ 233.\8 $8.2.8
I 36 234,25 8%.25
4j 234947 Ra.59 at
l 45 235.60 q0.70 <.l sawd
So | 236.30 il.Ho
1050 £2Z 232,95 |24o-2.08 A3,05"
I Jo 239.5¥9 94.68
80 24].02 96.3
2o q0 249228 9738
I h30 loo 243.00 q%.10 QA
Ns0 [zo 24Y4.81 99.91¢
212, 142 24¢.3¢ 252, 3.2¢4 lol. 85 oplep V%
I 2T 17 24258 | 255-)'s," 103.66 HeeTRpe Measare R
1250 186 24992 | 256-0" 105 .02 Qtr
1310 2.00 25164 | 251472" 106,74
I 1330 220 252.54 | 252vr6.5" 107.64 Sawd=.,] &at
1250 240 253.75 12565-125% /68.85 Qr
o |24 |2¢0 155,77 110,87
I 14930274 | 280 25¢.29 | 256+3.5" 11.39
1450 200 257,00 | 257+ 1.2"' 12,20 A @ 1505
I 1520 |27 | 330 259,54 3,64
1550 |20 | 3uo 259.03 WA S Qr
{20 |27 | 320 2u0.27 116.47 5230 KwH 55
I 200 | P | 430 2u0.§ ngas whola s
150 | 2B 480 2b2.04 W4
1845 | 555 | 534 26328 \\8 28 )
' 1936 [©7 | 586 205,39 \20.44 Obuikt qefting
wio(3e o | 320 , 2t6 22 V9142 A vt




WASHOE COUNTY

WELL LIGRTRINGW " NEWD WELL

Uiy ovision T oC PUMPING TEST DATA  GiElByossemunon well
TYPE of PUMPING TEST Lonstant & PAGE 2___OF _ 4
L~ HOW Q MEASURED 3 x4 "fdc?c"— Pt"“— M.P. for wu_‘s’}‘? o wa’{'(go(“{eelev.
HOW WL's MEASURED ectre counder DEPTH of PUMP/AIRLINE wrt
I PUMPED WELL NO. Huo v U % SUBMERGENCE : initial ; pumping
RADIUS of PUMPED WELL __ 8" d ‘awnstev PUMP ON: date _\\L[A&  time _OASO
l DISTANCE from PUMPED WELL PUMP OFF : date time
t= TIM«E t'=0 sumc:” ﬁIéRR LiIE-VEEXEL\%Bﬁ\EA IP\I:S.IIZ')%%T. COMMENTS
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RADIUS of PUMPED WELL “PUMP ON: date _W L1344  time _0as0
I DISTANCE from PUMPED WELL PUMP OFF : date time
z TIM(E t'=0 smng” VZJETEERR LI%VEEXEILL} -.‘?AJA ﬁéBlEJ%T COMMENTS
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MEMO

TONSULTING

EMNG I NEER ING

SERVICES, INC

Page 1 of 1

1105 TERMINAL WAY, SUITE 304

RENO, NEVADA 89502 Date: July 20. 1995
T02-786-5S873 ' ?

SUBJECT: . Pump for Lightening W Upper (Ag) Well

TO: Bob Weise
Ted Brown
FROM: Tom Kelly

The pump for the Upper Well must meet a TDH of 430 to 435 ft (Assuming 3-inch
diameter column pipe) at 110 gpm while pumping to the domestic water system. For open
delivery to the golf course system, the TDH and Q depends on the actual drawdown in the
well. [t appears a Berkeley 10 stage,6T-150 pump with 3.69-inch impellers and 25 Hp
motor will meet the required conditions. See attached calculations and cut sheets. The

operating capacity of the pump needs to be confirmed with the pump supplier prior to
ordering.

With this pump, the efficiency at 110 gpm willbe 60 to 65% during flow to the domestic
water system. Flow to the golf course will be from about 150 to 200 gpm depending on
the drawdown in the well. The well drawdown at pumping rates in excess of 110 gpm has
not been determined. Pumping to the golf course at rates higher than 110 gpm will help
establish the ultimate capacity of the well.

The largest diameter of the pump and motor isat the pump bowl measuring from the outside
of the pump bowl to outside of wire guard. For the specified pump the measurement is
5.81 inches. This willleave 0.44 (.22 inches each side) inches between the pump and inside
of the 6-inch nominal diameter casing.

In addition to the pump, the well is to be equipped with a Monitor or Maas Pitless Unit. It
is also suggested that a low water electrode or the Franklin Subtrol unit be installed in case

the water level drops to the pump intake during higher pumping rates. 3" watr beve/
5-7-'//«'7 W4 p~/-u ~ :[))4 fp4 L za'/,l—gqéagdz B/u—,p /)g:m/a sft/{ﬁ 5*2(// Lo
2.8 P :

e with vhe ppearld, . ..
Clear the pump with the (Itlllé' Division prior to ordering in case they have any concerns or
input.
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Submersible Turbine Model 6T-150

SINGLE STAGE PERF. SZE 6
DESIGN SERIES: 6T-150 . BERKELEY
SPEED: 3450 HZ: 60 PUMPS
CURVE NO.: ST4141 DATE: 7 DEC 89 ~ o
o 21 T
§ - Nk l \ [ o
s 13.697 1™ N %| EFFICIENCY
2 IMPUR DIA ST Grenge o EFldency
g ; - ! 12 2 =
| Vo ' N - 70 2 -2
2 - — , . Pt ; H 3 =1
Z P ] i i N TR 4 =0
5 ® P || Py | ! :
- — , Al
| Pl l i | ACAN
S g I 5 | N
I A | TN
| W { ¢ N
2E . 1
0- ' . ,
.: H H ] ! | |
HORSE — A . A
| R e e e . * p
power | | 369" : [ - 1 7] l , kel hdng s X R
’ Lo P ! L - W Ly 123 clalerse
Vo R i 1 | ol PP T [
O4US GPM. 50 100 150 W0 s 300
OMTRHR 10 20 30 40 50 60
0 UTERS 200 0 500 800 1000
N CAPACITY

Specifications

CURVE No. ST4141

LIQUID END WEIGHTS

WEIGHT| HP | MOTOR
DESCRIPTION [ " 6¢'"| T/ Aianee.

ONE STAGE LE. | 55.50] 5~30 6
ONE STAGE LE
ONE STAGE LE.
EACH ADDED STAGE] 19.101 ALL ALL

OUTLINE DIMENSIONS

IMPELLER DATA
TYPE: ENCLOSED EYE AREA __S5.76_ Sq. In.
THRUST CONSTANT K __2.04 tibs./Ft of HEAD.

IMPELLER No. IMPELLER Dia.
M04238 453" 0 47 (3.94%)
BOWL DATA

BOWL No. M04461 PUMP SHAFT Dla. _1.% _
TYPe: ___THREADFD OISCHARGE SIZE }Zgg; {fam)
MAX. PRESSURE: 580 psi; » MAX. HP RATING: §0

NOTE: For each additional stoge add 'C’ HP | MOTOR
A— ONE STAGE UQUID END LENGTH A | B8 1 ¢C ) 3 F | RATING | FLANGE
8~ SUCTION CONNECTION LENGTH L ==
C— STAGE LENGTH 19.63 | 11.00 | 5.00] 3.63] 5.38] 5.81] 5-30] &
0~ DISCHARGE CONNECTION LENGTH !
E- BOWL DIAMETER ' '

F— OIAMETER ACROSS LEAD GUARD

A89U808

~ REVSED 31 way 90

& 1990. Berkeley Pumos
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SUBMERSIBLE PUMP
FOR

LIGHTNING 'W' RANCH WELL HOUSE
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ENGINEER

TELEPHONE:
CONTACT:
TELEPHONE:
CONTRACTOR:

CONTACT:
TELEPONE:
PREPARED BY:

CONTACT:
TELEPHONE:

LIGHTNING ‘W' RANCH
WASHOE COUNTY UTILITY DIVISION
11958 CORPORATE BLVD.
RENO, RV. 89520
MR.PAUL ORPHAN _
(702) 785-4743 (30‘/ TN\

RESOURCE DEVELOPMENT CO. %"/
2305 GLENDALE AVE, SUITE #10

SPARKS, NEVADA 89431
SUBMITTAL

MR. DOUG. ALLEN

(702) 356-8004

HAYS PUMPS, INC. MAKE CHAN

2081 FRONTIER TRAIL AMEND 2rid F
ANDERSON, CA 96007 US ~

MR. TOM A. BLANDIN
(916) 365-2555
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Manutacturers of Pumps and Supplies
2081 Frontier Trail

Anderson, CA 96007

(916) 365-2555

SRS

"~ 1109.00
1-1-92
4-85

NATIONAL (800) 222-HAYS FACSIMLE: (916) 365-7798

For8" to 24" + Well Casting 2" to 12" spool pipe and
discharge. Model MB, HD Units are designed for
desper settings, turbine units, and booster pump
stations; avallable with NPT or AP! threads. All
MB units festure 304 S.S. O-Ring sests.

A
. ‘ VENT
—r - I I
18" ﬁjl U
S
X L P
] N x s
GROUND LEVEL
G.
z
J. $2
\N d B g Q
1O _c. . £
}" [ {a D " a *
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28"
9
Dimensions of MB Units Y
for 8, 10", and 12" well casing. bx" P
S e ‘ o0
It \ D. wete—pew’
H. c
F. —
A. Watertight, stee! weil cap sllustrared. MBS, 16X" cap dia.; F. Spool pipe i3 3ch, 80, A-iM thrasded NPT erdvlingigm
MO0 ahen - M-l aae Caps have six ortongaheesy.
11718 holes w cap with 5/8” bolts and 1/8" necprene G. u .
ouskats. Air vent wth screen. 2 NPT Coupling in center ad inilaad P DOe [or equal "ot
of cap. H. Burnt weld caaing end il Ope laasde
WO~ Mes) " v k eli=gap
Sertd®t-Grsadesthdmpapmn, t. Houting is % Walt,
8. Canwmring blocks (4] 90° spart. J. 1_,. wire accrss holes 180° spart. Sesied wice con-
C. 304 Swiniem Swet O-Ring Sean. nections svaitable.
0. O-Rings, Buna N, I/B" cross mction. K. Upper cating barrel can be provided by instatier or factory.
E. Discharge schadule 80 pipe, can be provided with trensi- L. Electrical junction bax, S%"W, 5%~D, 8~H, 2 NPT Cpig.

tion sleeve, threaded or flanged endls. Spoot dischargs openings 100% or grester than oot pipe
umd.

Nominal Well 14 y

Casing Size ‘ l") “e= .& 10"
Spooi Houing | 10K 0.0.x %~ Wall | \ewebiaiials | 18- 0D 2 & 705 W 0D % Wa 22" 0.0, 2 %" Wal
Poarra ™| 108" 0.0.2 3/ wail_| remi0mamiwe | 147005 38" wen | 15 oBEem 27° 0.0. 2 378" Wail
Standerd ” ~—

Dixhemd DR P Pipe-d / \

she T |miseye o o L 10
[ — i — (AR v A ATS

© Matarial ~ Swel Housing and ool with 304 $.8. O-Ring Seats.
o Pitlem Unit costed with epoxy (FOA spproved for potsble weter).

ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. F.O.B. SHIPPING POINT
HAYS PUMPS INC. 19020 .




Manufactured Up to Quality

Submersible Turbine Pumps
BRONZE IMPELLERS WITH CAST IRON BOWLS

Thrust Screw - Brass, adjustable, with stainless ’
lock nut and washer.

Discharge Adapter - Close grain cast iron. ~—
Bolted to bowl section. Threaded NPT discharge in ﬁ :
appropriate sizes for the pump's capacity rating. <=

Bearing - Extra-long, bronze bearing for shaft
stabilization and minimal shaft friction loss.

Impeller Lock Collet - Taper fitted steel collet
secures impeller to shaft.

-

|
s
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i
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|y

e

impeller - One-piece cast bronze impellers are
close-tolerance machined for maximum efficiency
and performance. Precision balancing eliminates
vibration and wear.

Bow! - Close grain cast iron. Boited construction
on 8" and 10" bowls for easy assembly. Enlarged
water passages for greater performance 8" and
10" bowls are epoxy-lined -

Intermediate Bowl Béaring - Brass bearing

stabllizes bowl shaft and absorbs shock. Abrasion-
resistant and replaceable.

e

*.\

Bowl Shaft - High grade stainless shatt in pre-
cision ground and polished to reduce friction and
increase service life.

Sand Collar - Bronze sand collar shields inlet

bearing from abrasive wear. Stainless steel set

screw locks collar to shaft. /
Inlet Adapter - Elongated full-flow cast iron

bracket is designed to give precision pump and
motor alignment. Fits standard NEMA motors.

Strainer Screen - Screen provides maximum
watter ﬂ?w and protects against entrance of foreign
material.

Inlet Bearing - Bronze bearing stabilizes lower
portion of bowl shaft.

Shaft Coupling - Rugged splined or keyed coup-
ling assures positive drive.

2081 Frontier Trail
Anderson, California 96007
Phone: (916) 365-2555
Fax: (916) 365-7798

The Professional's Choice

SPECIAL CONSTRUCTION AVAILABLE
I Brochure #601 19920 WIDE APPLICATION RANGE & FAST DELIVERY



Y
R
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SUBMERSIBLE BOWL & MOTOR
INSTALLATION DRAWING

DIMENSIONS
[ OPTIONAL CHECK VALVE
SIZE 2
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39 Curve No. 360603
W Effective May 1983

Supersedas October 1976
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W "
3500 RPM Q MODEL 6BCXL

SINGLE STAGE PERFORMANCE ENCLOSED IMPELLER
STANDARD CONSTRUCTION
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Pump hydraulic performance is based on handling cold clear, fresh nonaerated water, free of foreign materials.
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SPECIAL OPTIONS

Ni-Resist Construction

tainless Steel Constructi
For in si mini feverse

osmosis usin f also low

er chemical pumping ica-

B World-Wide Adaptability

All standard voltage and hertz ratings
are offered. Consult factory for availabil-
ity. Three lead configuration suitable for
reduced voltage auto-transformer
starting. Available in 6 lead Wye(Star)—
Delta configuration.

SUPER-6"
SUBMERSIBLE
MOTORS

5 through 60 horsepower

Single &{hree phas®200, 230,(460/380) 575 volts

and 50 hertz

APPLICATION DATA

These motors are built for dependable operation in 6" diameter
or larger water wells. Temperature and time rating continuous in
86°F(30°C) water at 1/2 ft./sec. flow past motor. Rotation-35rcExe
fcirgreRatremd. 30, electrically and mechanically reversible.

For further information, refer to Service Data Page 263 SD—
“Submersible Motors: Application, Installation, Maintenance Manual.”

BASIC FEATURES

8 Corrosion-Resistant Construction

B Stainless Steel Splined Shaft

M Hermetically-Sealed Windings

B Anti-Track Self Healing Resin System

B Water Lubrication

M Filter Check Valve

W Kingsbury-type Thrust Bearing

B Pressure Equalizing Diaphragm

B Sand Fighter Slinger

B Removable Water-Bloc Lead Connector
" W U.L. 778 Recognized

SPECIAL FEATURES

B Copper Bar Rotor

B Rotary Face Type Seal .

M Three Phase Equipped for SUBTROL-PLUS: SUBTROL PLUS
sensors standard in 40 - 60 Hp ratings, optional in 5 - 30 Hp Three
Phase. SUBTROL-PLUS protection system enhances motor protection.

B Tapered Thrust Housing.

Facilitates installation in well. Thrust housing bolts to motor and
eliminates threading housing on and off. Also eliminates pinning and
drilling the housing, resulting in easier servicing of motor (5 through
40 hp.).



GROUNDED CENTRILINE® 140- , * 0T "=V TypE-TW

JACKETED THERMOPLASTIC PVC SUBMERSIBLE PUMPING SYSTEM ELECTRIC CABLE
SPARK TESTED AT UL REQUIRED VOLTAGE

PART | AWG SIZE AND | ~ovnucron | COPPER | INSULATION | JACKET APPROXIMATE CABLE
NUMBER | O roms | STRANOING | [5ler. | mickness | mhickness | news |
770891 122 WIGR X 130:?;5“ 59.4 0.045° 0.045° 0.290°x0.660'1 159.2
77090102 WIGR | «x 130:?;3 94.2 0.045° 0.045° 0.310°x0.72977 208.4
7 STR

771191143  WIGR | x__0.0242° 49.6 0.045° ' 0.045" 10.270°x0.772 163.2 |
770951123 WIGR | « 1?)0?0? 79.2 0.045° 0.045° 0.290°x0.852"1 209.8
77096 | 103 WIGR | « Nowe | 1256 | 0.045° 0.045° ]0.310°x0.9447 275.6
77097 | 83 WIGR | «x 1goggTsn 181.4 0.045° 0.045" 0.340°x1.030° _358.8
771081 63 WIGR X 1?)0:?7T2R 269.6 0.060° 0.045° 0.410"x1.240°1 531.6
771091 43 WIGR X 1?)0%; 428.9 0.060° 0.045° 0.455%x1.4057 744.8
77110 23 W/GR | «x 130§J1F1 681.8 0.060" 0.045* 0.520"x1.661" 1082.7

CENTRILINE® 140 cable, manufactured in Claremore, Oklahoma, is in accordance with UL 83
specification for 60°C Type TW cable. Cables feature a solid or stranded copper conductor, bare,
with a moisture-resistant plastic insulation. Conductors are individually colored black, red and .
yellow. These insulated conductors are assembled parallel in a flat configuration and covered with
a tough black thermoplastic jacket.

UL Listed - UL File E-105720
UL printing of each conductor is as follows:
CENTRILINE® 140 HD PVC JACKET SUBMERSIBLE PUMP CABLE TYPE TW AWG 600 VOLT (UL)

600 VOLT




DUCTILE IRON CHECK VALVES...
STRONG ENOUGH TO SUPPORT LARGE PUMPS
OPERATION:

The ductile iron 80 series check valves are an in-line poppet style valve designed to prevent flow reversal. When pumping from
a well, water is allowed through the valve and then automatically closes when the pump is shut off to prevent backflow.

APPLICATION:

Flomatic's ductile iron series is specifically designed for use with submersible pumps or other applications where it is
necessary for the check valve to be installed in the well casing. However, it will provide excellent service in any application
where a conventional check valve is required. It is recommended for use in vertical mounting. Please request Bulletin 810 for
general installation instructions. :

rrs . MAXIMUM WEIGHT
BENEF ‘ VALVE WILL SUPPORT
e Low Headloss ¢ Prevents Pump Reversal
e Maintains Water Column in well pipe ¢ Minimizes Water Hammer SzE LBS.

: —fe e 50-006
VALVE BODY TENSILE STRENGTH: >3 70,000
When a check valve is installed vertically in a riser pipe, the weight of the pipe, water column : 195,666
and pump below is hanging on the valve body. In deeper settings, the tensile stress on a 5* 105,000
valve placed near the surface can be high. In the table to the right are the recommended 6° 105.000
maximum weights that each valve size will safely hold. These values have been determined .
by actual tests conducted by an independent testing laboratory. Note that these are not valve 8" . 105,000
pressure ratings. 10° 105,000

MODEL 80DI

High strength ductile iron body. Threaded female x female connection. Features a Buna-N seal, stainless steel spring &
fasteners. Ductile iron poppet or bronze poppet.

MATERIALS:
% * Lead-in Before Threads* SIZE | PART NO. | WGT.
l Body ................o.ll Ductile Iron—ASTM-A395-74 L e £ 17 ey st
- Lptemat-BramieOi=Rioa=tinm) .
i S T U Ductile Iron—ASTM-A395-74 ~%_3 7938 100
Ductile Iron—ASTM-A536-84 R S T4 A W -0 -
Rubber DISC .......... e Buna “N" Rubbel' 5¢ 4088 48.0
Follower** ... ............... Ductile Iron—ASTM-A536-84 -
Poppet Assembly Bolt/Nut. . . . 18-8 Stainless Steel 6* 4089 63.0
Spring...................... 18-8 Stainless Steel 8’ 4030 92.0
Finish .............. ... ... Painted (lead-free)

*5° 6% 8° DI & 6° & 10° DIX
**2° Follower—Bronze

PRESSURE/TEMPERATURE:
Pressure Max: 400 PS! v m B mack OpeLom
- ; e Temperature Max: 180F (80C) 0 ‘; box wum 2 L R T
E' ,1 —7 4
a Z 26 4 II Il V4
g 5 A A 4 A
6 o|is 4 A VA
E | . A4 wamw .
: 4 / 4 A
8 . los 7 YA YA
E A a4y // /| /
g iloa )/ l/ / l// / } (

¥ 58883 5 ¥ 5 EEBE O} §

FLOW IN GALLONS PER MINUTE




Manufacturers of Pumps and Supplies
2081 Frontier Trail

Anderson, CA 96007

(916) 365-2555

SUBMERSIBLE PUMPS

Threaded Column Pipe Dimensions

1 ) ' %° TPF NPT Threads

Plpe Wall Weight Coupling Maximum

Column 0.D. (In)) Thickness Per FL. "0.D. (In.) Setting
Size A (n) (bJa.) B (foet)
3 35 218 7.58 . 4,00 1200
4 45 237 10.79 5.00 1100
5 5.563 258 14.62 6.25 1100
(-] 6.625 280 18.97 . 1.3 1000
8 8.625 Co2n 24.70 - 950 900
10 10.75 279 N0 11.75 800
12 12.75 .330 43.717 13.94 700
14 14.0 375 54.57 15.00 700

1. Unless otherwise specified, pipe will be supplied in random lengths.

Back of Sheet 401 ;
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flune 26, 1995

Robert L. Weise
Lightning W Ranch
7300 Franktown Road
Carson City, NV 89704 94116.43

RE: "Ag" Well Pumping Test, Lightning W Ranch.
Dear Mr. Weise:

I have completed an analysis of the data obtained from the pumping tests of the "Ag" Well
at the Lightning W Ranch which was performed in late April and early May, 1995. A three
hour step-drawdown test and a three-day constant-discharge test were performed. The
testing program is summarized below. Issues of interest to your project discussed in the
report include:

° the projected performance of the Ag Well when used as a source of water to supply
to the Lightning W Ranch residential development,

o the projected performance of the Ag Well when used as a source of water supply to
the golf course,

° the anticipated interference in the Reservoir Well due to pumping the Ag Well, and

o the content of sand in the discharge from the Ag Well.

Test chronology

April 19, 1995 Pressure transducers were installed in the Ag Well and 17th Tee test
hole. Commenced collecting background water level data with
Hermit"™ data logger. Commenced manual measurements at the
Reservoir Well with a water-level sounder.

April 20, 1995 Commenced step-drawdown test at 1000 hours. Aborted test at 1039
hours due to pin-hole leak in the pump column. The pump column
was raised and the hole was welded shut. Step-drawdown testing
resumed at 1330 hours. Terminated step-drawdown test at 1630 hours.
The pipeline from the well to the orifice sprung a leak during the third
and final step. Arrangements were made to repair the leak before
starting the constant-discharge test.

April 27, 1995 Repairs to the pipeline were completed. Water levels in the Ag Well,

K 17th Tee test hole, and Reservoir Well were measured in the interimj

CONSULTING ENGINEERING SERVICES, INC.
1105 Terminal Way, Suite 304
Reno, Nevada 89502
Ph. (702) 786-5873 « Fax (702) 786-6138




Bob Weise
June 26, 1995
page 2 of 9

April 28, 1995 Constant-discharge pumping test commenced at 1600 hours. Pumping
rate was approximately 600 gallons per minute (gpm) on start up and
was reduced to approximately 300 gpm within about 30 seconds.
Pumping rate was held essentially constant at 299 gpm for the duration
of the test.

April 30, 1995 Mike Widmer (Washoe County Utility Division) reviewed the data
from the first 48 hours of the test at the site. Because a "linear flow"
response was observed in the data from the Ag Well, the test was
extended for another day.

May 1, 1995 Water samples were collected from the sample tap at the well head at
1845 hours. To reduce the back-pressure at the well head, the valve
used to regulate the discharge was opened and the pumping rate
increased so that samples for synthetic and volatile organic compounds
were not aerated during sampling. The constant-discharge test was
terminated at 1900 hours. Recovery of water levels in the Ag Well and
17th Tee test hole were recorded by the Hermit. Periodic
measurements were made manually in the Reservoir Well.

May 5, 1995 Recovery portion of the test was terminated at 0906 hours. Pressure
transducers and Hermit were removed from the site.

Background water level data for the Ag Well and 17th Tee test hole are plotted in an
accompanying figure. These data showed daily fluctuations in the 17th Tee test hole data

and a general rise in water level prior to the start of the constant-discharge test. The rising
water-level trend ceased just before the start of the constant-discharge test. For unknown
reasons, the daily fluctuations in water levels from the 17th Tee did not occur during the .~
constant-discharge test, but may be related to a change in the weather that occurred at that
time.

Analysis of test data

Step-drawdown test

The depth to water in the Ag Well prior to testing was measured at 93.95 feet below the top
of the well casing. The data from the step-drawdown test are summarized below.
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Step Duration Pumping Drawdow Specific
t rate n Capacity
(minutes) Q s C,
(gpm) (feet) (gpm/t)
I 60 125 34 36.8
I 60 220 10.7 20.6
11 60 350* 22.1 15.8

* note -discharge is approximate due to a leak which developed in the pipe line.

A plot of the step-drawdown test data is provided as an attachment as are the field data
sheets.

Constant-discharge test

Slightly less than eight days elapsed between the end of the step-drawdown test and the start
of the constant-discharge test the afternoon of April 28, 1995. The delay was caused by the
amount of time it took to repair leaks in the pipeline used to convey water away from the
well. The orifice we used to accurately measure the discharge was placed at the end of this
pipeline. The repairs were necessary to ensure accurate measurement of the well discharge
as well as prevent erosion and damage to the golf course. During this period, water level -
data from the Ag Well and 17th Tee test hole were logged by the Hermit.

Water levels prior to the start of testing were:

93.47 feet below the top of casing (T.O.C.) in the Ag Well,

78.35 feet below T.O.C. in the 17th Tee test hole, and

104.25 feet below the top of the stilling well in the Reservoir Well.
Constant-discharge testing commenced 1600 hours 4/28/95. The pumping rate for the
constant-discharge test was maintained at 299 gpm throughout the test. The constant-

discharge test was terminated at 1900 hours 5/1/95.

Drawdown at the conclusion of pumping was:
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62.3 feet in the Ag Well, a pumping water level of 155.8 feet below the top of casing.
Note that drawdown increased briefly at the end of the test to 69.5 feet when the
pumping rate was increased during collection of the water samples.

18.2 feet in 17th Tee test hole.
3.8 feet in the Reservoir Well.

After the pump was shut off, the water levels were monitored for three days and 14 hours
before the transducers were removed from the wells.

Drawdown data for the Ag Well, 17th Tee test hole, and Reservoir Well are provided in the
accompanying data plots and field data sheets. A plot of calculated recovery for the Ag
Well and 17th Tee test hole is also provided.

Results

The pumping test data from the Ag Well suggest the well intersects a finite-length fracture
in the granitic rocks. The linear plot of drawdown versus square root of time indicates
groundwater flows perpendicular to the fracture instead of radially toward the pumping well.
This major fracture can be viewed as an "extended well". This same behavior was observed
in the test of the Reservoir Well and is consistent with our understanding of the
hydrogeology of the site and its environs. That is, the wells derive groundwater from
granitic rock. These rocks are often fractured and drillers’ reports for wells at the Lightning
W indicate most wells intercept fractures at various depths. Faults in the rocks have been
identified in the area and the fractures are probably related to these faults. The faults are
important because, in consolidated rocks, they typically act as conduits for groundwater flow
and associated fractures increase the overall ability of the rocks to transmit groundwater.

From the graph of drawdown versus square-root of time, it is apparent that the 17th Tee L

test hole and Reservoir Well are not completed in the same extended well (principal
fracture) as the Ag Well. If they had, the slopes of the plots of the observation well data
would have been parallel to the plot of the Ag Well data. In addition, after correcting for
well losses, all three plots should have passed through the origin of the graph (the point

- where time and drawdown are equal to zero). The graph also shows a delay between the

start of the test and the response in the observation wells. The magnitude of the delay is
related to the distance between the observation wells and the Ag Well fracture. That is, the
closer well responded sooner than the farther well.

The orientation of the extended well (fracture) penetrated by the Ag Well was determined
from the observation well data. It appears to trend approximately south 70° west. Assuming




Bob Weise
June 26, 1995
page 5 of 9

this orientation is correct, the 17th Tee test hole may be located approximately 240 feet
southeast of the fracture. Likewise, the Reservoir Well appears to be located approximately
500 feet southeast of the fracture. By comparison, the radial distances from the Ag Well
to the two observation wells are 320 and 570 feet, respectively. The calculations in support
of this conclusion are provided as an attachment.

The calculated extended well (fault or fracture) orientation is different from what I
expected, but it is roughly parallel to other faults mapped in the mountains 0.8 to one mile
south of the Ag Well (Trexler, 1977) and, therefore, does not appear to be unrealistic.
Additional observation wells might have been useful to better pinpoint its location, but they
were not available for the test. The fault’s (fracture) location is relatively important for two
reasons. First, it is counterproductive to complete two wells in the same fracture. This is
a lot like placing two pumps in one well in that you could not be expected to pump more
water than the fracture will yield. Second, we need to know the distance other wells are
from the fracture in order to predict potential interference between wells.

The data from the Ag Well were examined ‘according to the method of Jenkins & Prentice
(1982) which describes linear flow to a fracture. Their "linear flow" theory explains that for
"large” time or "large" distances from the well, the behavior of the well approaches that
described by the Theis equation which characterizes the more typical case where
groundwater flow to a well is radial. For the pumped well in a fracture-dominated aquifer,
the time at which radial-flow conditions take over is dictated by the aquifer diffusivity
(transmissivity divided by coefficient of storage) and short-term well performance is depicted
by the linear flow theory. For the observation wells, the time at which radial flow
conditions prevail is determined by the diffusivity and distance from the fracture. The
farther a well is from the fracture, the sooner it will approach radial flow behavior. It will
take longer for radial flow behavior to manifest itself in the pumped well located in the
fracture.

Other linear flow theory (Z. San; 1986) does not agree with Jenkins & Prentice and suggests
the drawdown never departs from the linear flow response at large time. In light of these
divergent theory, I ran a simplified numerical model of a fracture in a uniform aquifer. The
simulation showed a flattening of the drawdown curve some time after pumping started.
This departure from linear flow occurred sooner in the more distant wells and was directly
related to the length of the fracture. The model results are of limited use however, because,
by its nature, the model could not simulate what happens in the pumped well itself, only
in the nearby aquifer. To simulate the response in the pumped well requires an analytical
solution. Unfortunately, I could not find an analytical solution to the problem in the
literature and I was unable to derive the equation myself. Even if I did, the County might
be skeptical of any predictions of well performance based on unproven theory.
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At my request, Brit Jacobson, associate professor of hydrology at UNR, is looking into
expanding the linear flow theory of Jenkins and Prentice to include a departure from linear
flow conditions at "large" time in the pumped well. She has not finished this problem, but
we plan to revisit «the test data once she completes the puzzle.

The data collected from the observation wells (17th Tee test hole and Reservoir Well)
suggest the granitic rocks exhibit "dual porosity” behavior . That is, the aquifer may be
represented by randomly distributed fractures and porous blocks or interlayered porous
blocks and fractures. When pumping starts, there is an initial elastic response in the
fractures that is followed by draining of the porous blocks. This is a variation of the radial
flow behavior described by the Theis equation and at "large" time, the response also
approaches the Theis solution.
|

The observation well data were analyzed by the method developed by Streltsova-Adams
(1978). Values for the aquifer properties are summarized below.

!

R N B i BN E R SN B B BN ..

Well T Transmissivity, T Coefficient of Storage,
¥ (Ft*/day) S
; (dimensionless)
17th Tee Test Hole 2,082 0.0045
Reservoir Well 790 0.0010

The values for coefficient of storage suggest the aquifer is semi-confined. This means it is
locally confined but becomes unconfined some distance away from the well. To me, this
suggests the fractures extend to the land surface where they are recharged by snowmelt in
the mountains above the Lightning W. The two values for transmlssmty suggest the aquifer
is horizontally amsotroplc, that is, the aqulfer transmissivity is not uniform in every direction.
The calculated transmissivity is higher in the vicinity of the 17th Tee which appears to be
closer to the suspected fracture(s) intercepted by the Ag Well. Transmlssmty is less at the
Reservoir Well which seems to be farther away. If the fracture is a fault, then I would
expect the transmissivity to be greater closer to the fault and parallel to it. Faulting usually
fractures the nearby rocks, rendering them more permeable than the same rocks farther
away. For this reason, the data appear to be consistent with the geology at this locale.

Projected p_erforménce of the Ag Well

The Ag' Well has historically been pumped as a source of 1rr1gat10h water supply to the
ranch. Wayne Cirone (personal communication) reports that the well is typlcally pumped
continuously at 280 to 290 gpm for most of the irrigation season. The pumping level in the
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well under these conditions is unknown, but presumably remains above the pump setting of
320 feet below land surface due to a lack of observed air entrained in the discharge from
the well. :

The most conservative means to project the performance of the Ag well beyond the three
days the well was tested is to apply the linear flow methodology. Assuming continuous
pumping at 299 gpm for 90 days, the drawdown in the well, including well loss, is computed
to be 265 feet, a pumping water level of 365 feet below land surface. However, this
calculated value is inconsistent with the observed performance of the well at approximately
300 gpm whereby the drawdown in the well apparently has never approached the 320 foot
deep pump setting. Perhaps the behavior of the well departs from linear flow conditions
consistent with the results of the simplified numerical model that I ran. Alternatively,
steady-state conditions, where the discharge from the well is balanced by groundwater flow
through the aquifer, may be achieved.

Using the aforementioned conservative approach, the calculated drawdown in the Ag Well
after 90 days of continuous pumping at 110 gpm is 98-feet, a pumping water level of
approximately 193 feet below land surface. The supporting calculation is provided as an
attachment.

Calculated interference between wells

Predicting the interference between pumping wells is a little more straightforward than
predicting the performance of a pumped well in this area. The interference (drawdown) in
the Reservoir Well due to pumping the Ag Well was calculated from the equation for
drawdown in a dual porosity aquifer (Streltsova-Adams, 1978). Assuming the Ag Well is
pumped for 90 consecutive days, 24 hours per day at 110 gpm, the interference in the
Reservoir Well is calculated to be 12.4 feet, in the absence of recharge. The calculation of
drawdown at 110 gpm is provided as an attachment. Because drawdown at the same point
in space and time is directly proportional to the pumping rate, the interference in the
Reservoir Well at any pumping rate 90 days after pumping starts can be advanced from the
90-day drawdown at 110 gpm. Therefore, the calculated 90-day interference at 200 gpm is
22.6 feet. At 300 gpm, the interference would be expected to be 33.8 feet.

Sand content

The content of sand in the discharge from the Ag Well was measured on three occasions.
The first series of measurements were made during the aborted step-drawdown test. The
second series were measured during the step-drawdown test. In each instance, the sand
content was less than 5 parts per million (p.p.m.) within four minutes after start-up of the
pump. As a comparison, the Washoe County Utility Division limits the sand content during
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the first five minutes of pumping to a maximum of 5 p.p.m. The detailed sand content data
from the step-drawdown test were provided in the memorandum date 4/21/95, a copy of
which was provided to Dan Dragan. Sand content was also measured during the constant-
discharge test. Sand content during the first minute of pumping was measured at 5.3 p.p.m.
with a Rossum Sand Tester. After the first minute of pumping, the sand content was less
than 1 p.p.m. for the remainder of the test. The measurements of sand in the discharge are
provided in the attached field data sheets. :

Summary

1. The pumping water level in the Ag Well after 90 days of continuous pumping at 110
gpm is projected to be 193 feet below land surface, a drawdown of 98 feet.

2. The pumping water level in the Ag Well after 90 days of continuous pumping at 300
gpm is projected to be 365 feet below land surface, a drawdown of 265 feet.

3. The calculated drawdown (interference) in the Reservoir Well due to pumping the
Ag well continuously at 110 gpm for 90 days is 12.4 feet.

4. The calculated drawdown (interference) in the Reservoir Well due to pumping the
Ag well continuously at 300 gpm for 90 days is 33.8 feet.

S. The sand content in the discharge from the Ag Well is less than the 5 p.p.m. limit
imposed by Washoe County Utility Division for the first five minutes after the pump
comes on and less than 1 p.p.m. after that time.

Given these results, it is apparent the Ag Well is capable of meeting the target pumping rate
of 110 gpm. It is also apparent that the pumping water level will sooner or later be drawn
down below the top of the perforations no matter what rate the well is pumped. However,
if the production pump is set at a depth of 320 to 360 feet conmsistent with the past and
current pump setting, there should be no problem with air in the discharge as the recent
testing and historical use of the well can attest.

Also, given the test results and historical use, a case can be made that the Ag Well has
capacity over and above the 110 gpm needed to supply the residential use at the Lightning
W Ranch. One way to document the long term performance of the well at higher pumping
rates may be to equip it with the production pump once it has been modified to meet
current construction standards, pump it at a higher rate for an extended period of time, and
closely monitor the pumping water level. Because it will take several years for the
residential use to increase to the point where this well is needed, ample time is available to

_ perform what amounts to an extended test of the well. The water discharged from the well
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during this period could be purchased from the County by the Lightning W Golf Course and
used for irrigation purposes.

Ray Kruth and I looked into the performance of 6-inch pumps capable of discharging 110
gpm to the storage tank. There appear to be pumps which are capable of meeting the
domestic needs of the project when pumping into the system and which will discharge more
than 250 gpm when pumping "open discharge." However, we have not investigated them in
much detail, nor has our engineering staff looked into the intricacies of conjunctive use of
the well because we have not addressed such an operational scheme with the County.
However, we understand the County previously indicated an interest in selling irrigation
water to the golf course. If they are still amenable to the concept, we are prepared to assist
you and them with the design and engineering of the system.

I apologize for the strong technical content of this letter. I included it in the report because
it is germane to the approach I took to the evaluate the performance of the Ag Well and
its possible effect on the Reservoir Well. Thank you for the opportunity to assist you with
your water supply project. I also would like to express my appreciation to Wayne Cirone
for helping me run the test and for the use of his trailer as a field office. Please do not
hesitate to contact me if you have any questions.

Sincerely,

CO/NSULTIN/G ENGINEERING SERVICES, INC.
L,

7o 444:; e - 7,

DALE C. BUGENIG v

attachments

cc: Ted Brown
Dan Dragan
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1108 TERMMNAL WAY, SUITE 394

RENG, ROVADA WO Date:  April 21, 1995
. Job No: 94116.43
- From: Dale C, Bugenig

PROJECT: Lightming W Ranch
SUBJECT: Ag Well Step-drawdown Test 4/20/95, Preliminary Results .
TO: Bob Weise, Ted Brown, Dan Dragan, File

A short step-drawdown test was performed 4/20/95. A copy of the field data is attached. Four steps
were planned, but only three steps were performed because the discharge line sprung a leak during
the third step. The pumping rate for the third step was estimated from the meter since the flow
measurement made by the orifice did not account for loss of water due to the Jeak. The pumping rate
for the third step is, therefore, less accurate than for Steps I and IL '

Step Pumping rate Drawdown Specific Capacity
Q 8 C, '
(gpm) (feet) (gpm/R)
1 106 2.81 37.7
I 210 10.56 19.9
m 350 22.1 15.8

The data tabulated above are preliminary, A final interpretation will be performed after downloading
all of the data collected by the Hermit once the constant-discharge test has been completed. The
constant-discharge test will commence after the leaks in the discharge are fixed.

Sand content was measured twice. The first set of measurements were taken during an aborted test
which preceded the step-drawdown test. This test was stopped to weld a pinhole leak in the pump
columm. The second set of measurements were taken at the start of the step-drawdown test. In each
cas, the discharge of the well was 600 gpm on start-up and it took up to a minute to closc the valve
sufficiently to regulate the discharge to 106 gpm. The data show that after an initial shag of sand, the
sand content is less than 5 ppm within four mioutes of start-up (refer to the figure). The
comcentration is reported as "zero” because the amount of sand collected by the. sand tester in one

minute is too small to measure,
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WASHOE COUNTY

“To Protect and To Serve"”

1195-B CORPORATE BOULEVARD

FAX: (702) 856-7310

UTILITY DIVISION ' POST OFFICE BOX 11130
DEPARTMENT OF PUBLIC WORKS RENO, NEVADA 89520-0027
John M. Collins, Chief Sanitary Engineer , PHONE: (702) 856-7300

7 December 1994

MEMO TO: John Collins, Paul Orphan

FROM: Dan Dragan Cs;x»-

SUBJECT: Lightning W, "New Well" pumping recommendations

Based on the data collected from our 10-day constant discharge test
and the subsequent 24-hour test on the nearby irrigation well, I
recommend the new well be equipped to pump 90 gallons per minute.
At that rate, the maximum expected pumping level will be about 275
feet below ground surface. At drawdowns below 280 feet we began to
notice some cloudiness in the discharge, therefore I do not
recommend pumping levels below 275 -feet.

This pumping rate allows drawdown to drop as much as 55 feet below
the top of the screened interval. It also is based on a continuous
peak pumping period of up to 69 days.

The pump intake should be set at 340 feet to allow for long term
water 1level declines should they ' occur. A 3/4-inch diameter
stilling well needs to be installed with the permanent pump to
allow us to monitor water levels in the well.

As a side note, if we were to not allow pumping levels to drop

below the top of the screened interval, the well could not be

equipped to pump more than 30 gallons per minute. Pumping below
the screened interval may cause;

1. Higher incrustation rates
2. Increased corrosion

3. Sand pumping

4, Air entrainment

CES engineering conducted an analysis of the data and concurred
with my estimates of pumping levels in the well at various rates
and time intervals.

WASHOE COUNTY IS AN EQUAL OPPORTUNITY EMPLOYER



WASHOE COUNTY

“To Protect and To Serve”

UTILITY DIVISION
DEPARTMENT OF PUBLIC WORKS
John M. Collins, Chief Sanitary Engineer

1195-8 CORPORATE BOULEVARD
POST OFFICE BOX 11130

RENO, NEVADA 89520-0027
PHONE: (702) 856-7300

FAX: (702) 856-7310

27 June 1995

MEMO TO: John Collins, Paul Orphan, Jack Ferris

FROM: Dan Dragan
SUBJECT: Lightning "W" Ag well, report from CES

The attached report details a test pumping and analyses of data
conducted by Dale Bugenig of CES. The conclusion is that the well
should easily meet the 110 gpm demand for the M&I portion of the
project. The test pumping analyses actually show a more
pessimistic performance of the well than historical pumping
indicates. In other words, the predicted drawdowns from the test
pumping are more than have occurred from historical irrigation
pumping.

Dale suggests to Bob that the well be equipped and pumped for an
"extended period" to resolve the difference between the predicted
drawdowns and the historical performance. We may get a request
from Bob to equip the well at a higher rate than 110 gpm and supply
him irrigation water for the growing season. Dale suggests this as
a way to run the "extended test" and also put the water to good
use.

However, the well still needs to go through the "conversion"
(diagram attached), to meet surface seal standards. I plan to
request another test pumping after the conversion and additional
water quality testing.

My only other concern is the number of wells located in such a
small area and not knowing the full pumping scenario that may occur
in the future. Dale did an interference analysis but did not
include any pumping from the new "17th Tee" well. I do not know
what Lightning W has planned for the 17th Tee well.

I will update you after the well conversion has taken place.

c: Mike Widmer

WASHOE COUNTY IS AN EQUAL OPPORTUNITY EMPLOYER



WASHOE COUNTY

“To Protect and To Serve"

1195-8 CORPORATE BOULEVARD
UTILITY DIVISION POST OFFICE BOX 11130
DEPARTMENT OF PUBLIC WORKS RENO, NEVADA 89520-0027
. - A . . PHONE: (702) 856-7300
John M. Collins, Chief Sanitary Engineer FAX. [702) 8367311
October 9, 1995
Robert L. Weise
Lightning W Ranch
7300 Franktown Road
Carson City, Nevada 89704
Subject: Letter of Understanding Regarding Pumping of the 17th Tee

Well at Lightning W Ranch
Dear Mr. Weise:

Staff has reviewed the Letter of Understanding you sent and made some changes. In
your proposed Letter of Understanding you proposed a limit of 85% of the standard for Uranium
as the criteria for shutting off the 17th Tee Well. There is no standard specifically for Uranium.
Uranium is an Alpha emitter and is considered in the determination of compliance with gross
alpha, for which there is a standard. We therefore propose in the Letter of Understanding that

the 17th Tee Well be shut off whenever any constituent reaches 85% of Nevada standards for
drinking water.

In the first year of operation we plan to sample the Upper and Reservoir Wells on a
quarterly basis for radionuclides and general inorganic minerals. The frequency in subsequent
years may be reduced. Lightning W will be responsible for the cost of the first year analyses.

The Reservoir and Upper Wells will be equipped with a sensor to monitor pumping
levels. The sensors will be tied to our telemetry system and will allow us to monitor the levels

from our office. We will notify your office if the pumping levels are approaching the levels
described in the Letter of Understanding,. :

 After you have reviewed the attached revised Letter of Understanding, please execute,
have your signature notarized and return the letter to our office as soon as possible. If you have
any comments or questions please call either Mr. Dan Dragan or Mr. Paul Orphan at 856-7300.

Sincerely,

(e

OHN M. COLLINS, P.E.

Chief Sanitary Engineer
IMC:lir

Attachment

cc: Craig V. MicConnell, Public Works Director
Paul C. Orohan, Senior Utility Engineer
E. Terri Svench, P.E.

Dan Dragam. Hydrology Supervisor

WASHOE COUNTY IS AN EQUAL OPPORTUNITY EMPLOYER
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August 18, 1995

Dan Dragan
. Washoe County Utility Division
" P.O.Box 11130
Reno, NV 89520 .

| a 0411631
RE: Lightning W Ranch - Ag Well Performance Test, 8/17/95.

Dear Dan:

" The Ag Well at the Lightning W Ranch was test pumped by Consulting Engmeenng Services, Inc.
*on August'17,1995. The purpose of the test was to determine whether the modifications made to
-the well had an adverse effect on its  performance,. The test results are summanzed below. Copxes
of the ﬂeld data sheet and a plot of | the data are prowded for your revxew

T
PR 0

. : :Statle water level 101 65 feet below reference pomt (top of snlhng well 5 1 9 feet
Sia abovelandmrface T T S e
Test commenced - 1500hours8/17/95 S A

Pumping rate - 238. 9t024023allonsperm1m1te o T

Test ended - 2100 hours 8/17/95. .~ _

Test duration - six (6) hours: . . :
Pumping water level at conclusion of test - 127. 10 feet below referenee point .
(drawdown 25 45 feet)

~ to be proportional to the pumpmg rate just as it should be.

I am not sure why the 1mt1al drawdown at 240 gpm was greater than the lmtml drawdown at 299
gpm. I'would have expected exactly the opposite. This apparent decrease in effective well diameter
or efficiency would have been anticipated if the liner was placed opposite perforations but, as you
know, the liner is above the perforations and the static water level.  Tom Dae, formerly of Layne

khaveneverbehevedthlstobeso,buttheremaybesometruthmwhathesatd

. The test was termmated aﬁer six hours-when it hecame apparent that the well or aquer was not-»
damaged by the mstallanon of the liner and sanitary seal. Comparison of the plots of drawdown P
versus square root of time for the April/May '95 and the 8/17/95 tests shows the slopes of the lines .

Western, once told me that wells sometimes behave differently. when pump settings are changed. I

CONSULTING ENGINEERING SERVICES, INC.
. : 1105 Terminal Way, Suite 304
- : Reno, Nevada 89502
Ph. (702) 786-5873 ¢ Fax (702) 786-6138
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Dan Dragan
August 18, 1995 : . i
page 2 of 2 ‘ : v o

. Atthecdnchxsibnofthetwt,BobWeiseinstmctedmetoleavethepump mnningsotheycanusethe

water from the well for golf course irrigation. Wayne Cirone will monitor the pumpmg water level
and report the data to me weekly. I will forward the weekly reports to you as I receive them.
I collected a water sampleneartheendofthetwt It will be analyzed for major cations, anions, iron,

| manganese arsenic, and radio nuchd&s Results should be avallable by about August 25th.

__Please do not hesntate to call me 1f you have any questions or comments regardmg thls latest test.

Sincerely,

~CONSULTING ENGINEERING SERVICES INC.

S~

.Da/é( E_Z'—"
DALE C.BUGENIG - R auntl
‘DCB/kh

attachments

cc: Bob Weise

‘ . Ted Brown _




- Page—U» o/

AQUIFER TEST DATA
lm_ég.‘iumﬂ#&ub.___mess_ﬁnﬂ_&mﬁzeﬁ R County __lagboe State _N¥
. _i//?,/?i’ Company performing test C.£s Ine Measwed by P8
IVeu No. "/45 - Distance from pumping well —_— Type of test P'tr.‘gznm‘snca Test No. \r-
teasuring equipment O lygupic  Soumder , 9" Fpe Weirw) & Y rifice
F Time Data Water Level Data Discharge Data
o ggg%@:}”mm% Static water lovel LOAGT™"__ |How pﬁ? mr ufe”_gg;:___ Comments on factors
iuration of aquifer test: Measuring pomt Jap Sfieg et Previous pumping? Yes —_ No & affecting test data
Pumping ¥S__ Recovery Elevation of measuring point£S:#42”__| Duration £nd
3% 5% i) | (o
S T S I R
e P Y i dra i el
la‘ro o pr.é6%]
B Wat ~ 1 g Argelimvge
25 8 < e
S| /v 29 22
'Siyl s3] o.10 (885 17.%
l 20 O.41R1 )/ VZ.3/4
serl 29 ‘ g l2we
5] 30 oyl 11277 /8,10
I'.,._,.s" 2y 0.5 170.0D) 12,8
'syol YO QleH 120,14 oy
I'S"-" ug : 2% | 2000
sevl 50 0,196 |120.b% 12,08
I st 35%  |2una
A 204/21.0% y7.4¢
l vos los 35 h 237
R | o 0.2: yy21.43 [3-8%
o {2 38 A 2303
l'bm 20 o230 2. 74 2,09
30|40 J22.10 20 .0
I 1440 | LoD 0. 204 1 122.3:71 20.70
1320} [4V nqij28 sy 2,33




1105 TERMINAL WAY, SUITE 304
RENO, NEVADA 89502
(702) 786-5873

> Dav Daacn

T

CONSULTING ENGINEERING SERVICES, INC.
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PROJECTED DRAWDOWN IN "NEW" WELL AT LIGHTNING W RANCH

DRAWDOWN

PUMPING RATE TIME FEET
GPM CFS MIN DAYS*/2| g°p 80 85 90 95 100
8ol 0.178 50 0.19 32.43| 3462| 36.88| 3924 4172
85| 0.189 100 0.26 35.16| 37.52| 3995 4248 4513
g0{ 0.201 1000 0.83 41.06( 43.78| 46.58] 49.48| 52.50
g5| 0.212 10000 2.64 59.71 63.60] 6756 71.63| 75.82}
100 0.223 100000 8.33 118.69| 126.26| 133.91| 141.66| 14954

50 MINUTE DRAWDOWN = BQ + CQ*n
B =180
C = 48,000
n=6.86
Q is the pumping rate in cubic feet per second

DRAWDOWN FOR t > 50 MINUTES
s = 50 MIN DRAWDOWN + ((Q x tA1/2 )/ 1488))
Q is the pumping rate in cubic feet per day
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@ ENVIRONIMENTAL

ANALYTICAL CHEMISTS

October 10, 1995 LAB No: SP 505743-1

Lightning W Ranch
19 Lightning W Ranch
Carson City , NV 89704

RE: Radiological Analysis

Sample Site: Ag Well (95-6936)

Description: Ag Well (95-6936) Sampled : August 17, 1995
Sampled by : _ Received : August 21, 1995
Type of Sample: Ground Water Completed : August 22, 1995
QA/QC ID# : 50574301- A
Apalytical Results
EPA
CONSTITUENT METHOD UNITS RESULTS ERROR

Gross Alpha 900.0 pCi/L 18 &+ 2

Gross Beta ' 900.0 pCi/L 5 & 2

-Total Radium - -900.1 pCi/L 0.4 = ]

Uranium 908.0 pCi/L 2l =+ 4

pCi/L = pico Curies per Liter RCi/mt = pico Curies per milliliter
Preservatives: (1) Cool 4°C Contsiners: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

Hichgi M. Franco, B.A. Darrell H. Nelson, B.S.

Radiochemistry Lab Manager Laboratory Director
MMF/DHN:c1
Offices & Laberuie Office & Laboratory Flakd Office
£0 fox :1: ! m'c‘awuon Suset 2500 Stagecoach Road Vigaiin. CA
Sants Peula. CA 930810272 Stockion, CA 95215 TEL: 2007734-9473
TEL: 605/659-0910 TEL: 200/942-0181 FAX: 2007348435
FAX: 805/525.4172 FAX: 209/542-0423 Mobile: 208/737-2399



CHeMAX Laboratories, Inc.

NG " pe WELL
AKn UPPER weL

EPA Lab ID #NV004

Analvtical and Environmental Chemists

(702) 355-0202
Fax (702) 355-0817

Approved By: @ 9 {{

992 Spice Islands Drive. Sparks. Nevada 89431 e P.0. Box 21122, Reno. Nevada 89515

LABORATORY REPORT
Report To:  Lightning "W" Ranch Lab Report No.: 13408
7300 Franktown Road Account No.: LITEW
Carson City, NV 89701
Telephone:  882-1241 Fax: 882-2388
Work Authorized By: Ted Brown
Date Sampled: 05/01/95 Date Submitted: 05/02/95 .
Number of Samples: 3 : Sampled By: Client
Source: Ag Well Your Reference:
Chemax Control No. 95-3948 thru 3951
Notes:
Parameter -Results
pH 8.00
Alkalinity, mg/L as CaCO, 86
Bicarbonate, mg/L 105
Carbonate, mg/L 0
Color, CU 0-5
Turbidity, NTU 0.23
Hardness, mg/L as CaCO, 57
Total Dissolved Solids, mg/L 150
Chloride, mg/L 14
Fluoride, mg/L <0.1
Sulfate, mg/L <5 i
Nitrate Nitrogen, mg/L <1
Remarks:
Analysis By:  Eckert/Joyce/Lettice/Nannini Date: 05/17/95

Date: 05/17/95

Page 1 of 3



CHeMAX Laboratories, Inc.

l Analvtical and Environmental Chemists

(702) 355-0202
EPA Lab ID #NV004 Fax (702) 355-0817
LABORATORY REPORT
Report To:  Lightning "W" Ranch Lab Report No.: 13408
Source: Ag Well
Parameter ) Results
Arsenic, mg/L <0.005
Barium, mg/L <0.1
f Cadmium, mg/L <0.0005
Chromium, mg/L <0.025
Lead, mg/L <0.005
Mercury, mg/L <0.001
Selenium, mg/L <0.005
Silver, mg/L <0.025
Sodium, mg/L 11
Potassium, mg/L 44
Calcium, mg/L 16
Magnesium, mg/L 4.7
Aluminum, mg/L <0.025
Iron, mg/L <0.05
H Manganese, mg/L <0.03
Copper, mg/L <0.025
Zinc, mg/L <0.05
MBAS, mg/L <0.1
Remarks:

Analysis By:  Eckert/Faulstich/Joyce/Knudsen/Lettice

Approved By: @"' Q ;( )%C

Date: 05/17/95
Date: 05/18/95

Page 2 of 3

992 Spice Islands Drive. Sparks. Nevada 89431 e P.0O. Box 21122. Reno. Nevada 89515



. )
Alpha Analytical, Inc.
255 Glendale Avenue. Suite 21
Sparks, Nevada 89431 Boise. [daho Las Vegas. Nevada
17021 355-1044 (208) 336-4145 (702) 386-6747
FAX: 702-355-0406
1%0-22%-1183 ANALYTICAL REPORT
Client ID: Lightning W Chemax Laboratories
Lab ID: Max050295-01 992 Spice Island Dr.
Sampled: 05/01/95 Sparks NV 89431
Received: 05/02/95 Attn: Max
National Primary Drinking Water Phase II and Phase V
Regulated and Unregualted Synthetic Organic Compounds (SOC’s)
EPA Concen Det EPA Concen Dect
Method Contaminant ugl, Limit _Method Contaminant ug/l.  Limit
Analyzed: 05/10/95 Analyzed: 05/12/95
504 1. 1,2-Dibromo-3- 515.1 1. Dalapon ND 1.0
Chloropropane (DBCP) ND 0.02 515.1 2.Dicamba ND 1.0
504 2. 1,2-Dibromoethane(EDB) ND 001 515.1 3.Dinoseb ND 0.20
5151 4.24-D ND 0.10
Analyzed: 05/18/95 515.1 5. Picloram ND 0.10
505 1. Alachlor ND 0.20 515.1 6. Pentachlorophenol ND 0.04
505 2. Aldrin’ ND 0.20 5151 7.2,4,5-TP (Silvex) ND - 0.20
505 3. Chiordane (Technical) ND 020 .
505 4. Dieldrin ND 0.20  Analyzed: 05/10/95
505 S. Endrin ND 001 525* 1. Benzo(a)pyrene ND 0.02
505 6. Heptachlor ND 004 525*% 2. Bis(2-ethylhexyl)
505 7. Heptachlor Epoxide ND 0.02 phthalate ND 0.60
505 8. Hexachlorobenzene ND 0.10 525*  3.Bis(2-ethylhexyl)
505 9. Hexachlorocyclopentadiene ND 0.10 adipate ND 0.60
505 10. Lindane ND 0.02
505 11. Methoxychlor ND 0.10  Analyzed: 05/06/95
505 12. Aroclor-1016 (Screen) ND 0.08 531.1 1. Aldicarb ND 0.50
505 13. Aroclor-1221 (Screen) ND 20 531.1 2. Aldicarb Sulfoxide ND 0.50
505 14. Aroclor-1232 (Screen) ND 0.50 531.1 3. Aldicarb Sulfone ND 0.80
505 15. Arcclor-1242 (Screen) ND 030 531.1 4. Carbaryl ND 1.0
505 16. Aroclor-1248 (Screen) ND 0.10 S31.1 5. Carbofuran ND 0.90
505 17. Aroclor-1254 (Screen) ND 0.10 531.1 6. 3-Hydroxycarbofuran ND 1.0
505 18. Aroclor-1260 (Screen) ND 0.20 531.1 7. Methomyl ND 1.0
505 19. Toxaphene ND 10 531.1 8. Oxamyl ND 20
Analyzed: 05/13/95 . Analyzed: 05/04/95
507 1. Atrazine ND 0.10 547 1. Glyphosate ND 6.0
507 2. Butachlor ND 1.0 _
507 3. Metolachlor ND 1.0 Analyzed: 05/10/95
507 4. Metribuzin ND 1.0 548 1. Endothail ND 9.0
507 5. Propachlor ND 1.0
507 6. Simazine ND 0.07  Analyzed: 05/12/95
549 1.Diquat ND 040
ND - Not Detected
* - Analysis performed at Aqua Techonolgical Laboratories, In . /
Approved By@( f %‘//%ate: ; / 7 /f;
RogerL. Scholl, Ph.D / /
- - Laboratory Director )




Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21
Sparks. Nevada 89431

17021 355-1044

Boise. Idaho
(208) 336-4145

Las Vegas, Nevada
(702) 386-6747

-

FAX: 702-355-0406
1-800-283-1183 LYT o
Chemax Laboratories Job#:
992 Spice Island Dr. Phone: 355-0202
Sparks NV 89431 Attn: Max-Noel Shen
Sampled: 05/01/95 Received: 05/02/95 Analyzed: 05/04/95

Alpha Analytical Number: MAX050295-01
Client I.D. Number: Lightning W

9.

1.
12.
13

14.
15.

18.

Report of GC/MS Analysis for
SDWA VOLATILES PLUS LISTS 1 AND 3
UNREGULATED COMPOUNDS

EPA 524.2
Concentration Detection _ Concentration Detection
Compound ug/L Limit Compound ug/L Limit
8 Regulated Volatile Organic Conpot.nds (VOC’s) 28. Chloroform ND 0.50 ug/L
(Phase 1) 29. Chloromethane ND 0.50 ug/L
Benzene ND 0.50 ug/L 30. o-Chlorotoluene ND 0.50 ug/L
vinyl Chloride ND 0.50 ug/L 31. p-Chlorotoluene ND 0.50 ug/L
Carbon tetrachloride ND 0.50 ug/L 32. Dibromomethane ND 0.50 ug/L
1,2-Dichloroethane ND 0.50 ug/L 33. m-Dichlorobenzene ND 0.50 ug/L
Trichloroethylene ND 0.50 ug/L 34. 1,1-Dichloroethane ND 0.50 ug/L
p-Dichlorobenzene ND 0.50 ug/L 35. 1,1-Dichloropropene NO 0.50 wg/L
1,1-Dichloroethylene ND 0.50 ug/L 36. 1,3-Dichloropropane ND 0.50 ug/L
1,1,1-Trichloroethane ND 0.50 ug/L 37. e,2-1,3-Dichloropropene ND 0.50 ug/L
10 Regulated Volatile Organic Compounds (VOC’s) 38. 2,2~ Dichloropropane ND 0.50 ug/L
(Phase 11) 39. 1,1,1,2-Tetrachloroethane KD 0.50 ug/L
cis-1,2-Dichloroethylene ND 0.50 ug/L 40. 1,1,2,2-Tetrachloroethane ND 0.50 ug/L
1,2-Dichloropropane ND 0.50 ug/L 41. 1,2,3-Trichloropropane ND 0.50 ug/L
Ethylbenzene ND 0.50 ug/L List 3 - Monitoring Required at State Discretion
Monoch lorobenzene ND 0.50 ug/L 42. Bromochloromethane ND 0.50 ug/L
o-Dichlorobenzene ND 0.50 ug/L 43. n-Butylbenzene ND 0.50 ug/L
Styrene ND 0.50 ug/L 44. Dichlorodifluoromethane ND 0.50 ug/L
Tetrachloroethylene ND 0.50 ug/L 45. Fluorotrichloromethane ) 0.50 ug/L
Toluene ND 0.50 ug/L 46. Hexachlorobutadiene ND 0.50 ug/L
trans-1,2-Dichloroethylene ND 0.50 ug/L 47. lsopropylbenzene ND 0.50 ug/L
Xylenes (total) ND 0.50 ug/L 48. p-lsopropyltoluene ND 0.50 ug/L
3 Regulated Volatile Organic Compounds (VOC’s) 49. Nephthalene ND 0.50 ug/L
. (Phase V) 50. n-Propylbenzene ND 0.50 ug/L
Dichloromethane - ND 0.50 ug/L 51. sec-8utylbenzene ND 0.50 ug/L
1,1,2-Trichloroethane ND 0.50 ug/L 52. tert-Butylbenzene ND 0.50 ug/L
1,2,4-Trichlorobenzene ND 0.50 ug/L 53. 1,2,3-Trichlorobenzene ND 0.50 ug/L
-List 1 - Unregulated Compounds - All Systems 54. 1,2,4-Trimethylbenzene ND 0.50 ug/L
8romobenzene ND 0.50 ug/L 55. 1,3,5-Trimethylbenzene ND 0.50 ug/L
Bromodichloromethane ND 0.50 ug/L
Bromoform ND 0.50 ug/L
Bromomethane ND 0.50 ug/L
Chlorodibromomethane ND 0.50 ug/L
Chtoroethane ND 0.50 ug/L

ND - Not Detected

Approved By:

Scholl, Ph.D.

Laboratory Director
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\ Laboratory Director

L ‘\/ 7
Alpha Analytical, Inc. SN rg;\\
255 Glendale Avenue. Suite 21 =) @ g oz o)
Sparks. Nevada 8U43] Boise. Idat [«.>] * = ﬁ'] O _'-: f,'? =) Las chus. Nevida
17021 355-10144 12081 3304 A S0 'éf '5 > 5:‘,7 (702) 3%6-6747
FAX: 702-355-0406 . gy 5:133 Q ,\&’}
1-800-283-1153 Analytical Repor®n g QY
For The éo PRTRL )
National Primary Drinking Water Phas@Cril0Ls Phase Vv
Regulated and Unregulated Synthetic Organic Compounds (SoC’s)
Client ID: New Well Chemax
Lab ID: MAX112294-01 992 Spice Island Dr
| Sampled: 11/22/94 Sparks NV 89431
{ Received: 11/22/94 Attn: Max Sheen
Analyzed: 12/02/94 Job: Lightning W Ranch
Contaminant Concentration Detection Limit EPA
ug/L ug/L Method
Alachlor ND 0.20 505
Aldrin ND 0.20 505
Chlordane (Technical) V ND 0.20 505
Dieldrin ' ND 0.20 505
Endrin ND 0.01 505
,Lneptachlor ND 0.04 505
Heptachlor Epoxide ND 0.02 505
Hexachlorobenzene ND 0.10 505
Hexachlorocyclopentadiene ND 0.10 505
Lindane WD 0.02 505
Methoxychlor ND 0.10 505
Aroclor-1016 (Screen) N 0.08 505
Aroclor-1221 (Screen) ND 20 505
Aroclor-1232 (Screen) ND 0.50 505
Aroclor-1242 (Screen) ND 0.30 505
Aroclor-1248 (Screen) ND 0.10 505
Aroclor-1254 (Screen) ND 0.10 505
Aroclor-1260 (Screen) ND 0.20 505 H
ND 1.0 505 l
Detected )
Approved By: %‘WZ? 5, Me: /. %//é/
Roger .E. Scholl, ph.D. 4




I Analytical and Environmental Chemists (702) 355-0202
. EPA Lab ID #NV0(4 FAX (702) 355-0817
l LABORATO
Report To:  Lightning "W" Ranch ‘Lé" //1}/ Lab Report No.: 12726
l 7300 Franktown Road 8\ é(;?‘ v Account No.: LITEW
Carson City, NV 89701 ?( ") o l{l/
A
I Telephone:  882-1241 Mlﬁ Fax:  882-2388
Work Authorized By: Ted Brown
Date Sampled: 11/22/94 Date Submitted: 11/22/94
I Number of Samples: Sampled By: Washoe County Ugtilities Dist
Source: Your Reference:
Chemax Control No.
l Notes:
I " ) - Parameter Results
pH _ 7.04
I Alkalinity, mg/L as CaCO, 104
" Bicarbonate, mg/L 127
l " Carbonate, mg/L 0
if
Color, CU 0-3
I Turbidity, NTU 0.49
Hardness, mg/L as CaCO, 87
l Total Dissolved Solids, mg/L 180
| Chloride, mg/L 12
l Fluoride, mg/L <0.1
l Sulfate, mg/L <5
" Nitrate Nitrogen, mg/L <1
I Remarks:
' Analysis By:  Eckert/Joyce/Lettice/Nannini Date: 12/06/94
I Approved By: C_Q ) Q m Date: 12/07/94
K Page 1 of 3
' 992 Spice Islands Drive, Sparks, Nevada 89431 @ P.0. Box 21122, Reno, Nevada 89515
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i CHeMAX Laboratories, Inc.éi .. }9)

I Analvtical and Environmental Chemists
EPA Lab ID #NVO04

(702) 355-0202
FAX (702) 355-0817

I LABORATORY

1
Report To:  Lightning "W" Ranch Lab Report No.: 12726
I Source: New Weli
‘ I Parameter Results
Arsenic, mg/L . <0.005
l Barium, mg/L 0.10
Cadmium, mg/L <0.0005
I Chromium, mg/L <0.025
Lead, mg/L <0.005
l Mercury, mg/L ' <0.001 .
Selenium, mg/L <0.005
l Silver, mg/L <0.025
Sodium, mg/L 14
I Potassium, mg/L 34
Calcium, mg/L 21
I Magnesium, mg/L 8.5
I Aluminum, mg/L <0.025
Iron, mg/L 0.078
l Manganese, mg/L <0.03
Copper, mg/L <0.025
I Zinc, mg/L <0.05 —
MBAS, mg/L - <001
I Remarks:
i
Analysis By:  Eckert/Faulstich/Knudsen/Lettice/Steele Date: 12/06/94
l Approved By: C : v ~ Date: 12/07/94
OLN A Z Page 2 of 3
l 992 Spice Islands Drive, Sparks, Nevada 89431 e P.0. Box 21122, Reno, Nevada 89515



CH:I"IAA\ Laboratories, Inc. T

Analytical and Environmental Chemists
EPA Lub 1D #NVUO4

(702) 355-0202
FAX (702) 355-0817

LABORATOR
Report To:  Lightning "W" Ranch Lab Report No.: 12726
Source: New Well :
Parameter | Results
CATION - ANION BALANCE
Cations, meq/L 2.44
Anions, meg/L 242
% Error 0.50
Gross Alpha See FGL Environmental Report
Gross Beta See FGL Environmental Report
EPA 504 . See Alpha Analytical Report
EPA 5242 See Alpha Analytical Report
EPA 505 See Alpha Analytical Report
EPA 525.1 See FGL Environmental Report
EPA 507 See Alpha Analytical Report
EPA 531.1 See Alpha Analytical Report
EPA 515.1 : : See Alpha Analytical Report
EPA 549 See Alpha Analytical Report
EPA 548 ' See Alpha Analytical Report
EPA 547 ' See Alpha Analytical Report
Remarks:
Analysis By:  Alpha/FGL Environmental Date: 12/06/94
Approved By: : ! t ~ Date: 12/07/94
G:QU* q . z Page 3 of 3
992 Spice Islands Drive, Sparks, Nevada 89431 e P.0. Box 21122, Reno, Nevada 89515
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ENVIROHMM\; -

ANALYTICAL CHEM iE > §v K
December 5, 1994 = LAB No: SP 407225-1

~
c?

Alpha Analytical
255 Glendale Avenue, Suite 21
Sparks , NV 89431

Sampling Site: MAX112294-01

RE: Organic Analysis
Matrix: Drinking Water

Sample Description: New Well Sampled  : November 22, 1994
Sampled by : Alpha Analytical Received : November 23, 1994
Container : Amber Glass TFE-Cap Extracted : November 23, 1994
Preservat1ves Analyzed : November 28, 1994
QA/QC ID# : SP 541123001

EPA METHOD 525

SAMPLE SAMPLE LAB  BLANK
CONSTITUENT DLR MCL RESULTS DLR  RESULTS

ug/L ug/L  ug/L ug/L  ug/L
Benzo(a)pyrene 0.02 0.2 ND 0.02 ND
Hexachlorocyclopentadiene 0.1 50 ND 0.1 ND
bis(2-Ethylhexyl)adipate 0.6 400 ND 0.6 ND
bis(2-Ethylhexyl)phthalate 0.6 4 ND - 0.6 ND

SAMPLE LAB BLANK
SURROGATE AR % REC AR % REC.
Perylene-d12 50-150 94 50-150 67
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)

ug/L = Micrograms Per Liter (ppb)
¢ = DLR adjusted because of dilutions, concentrations, or timited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

ND = Not Detected at or above the DLR.

AR = Acceptable Range

&éﬁ]y(A. Dunnahoo, B.S. — Darrell H. Nelson, B.S.
Organic Laboratpry Manager Laboratory D1rector

1 805/525-4172

KAD/DHN:t1d
Offices & Office & Fleld Office
PO Box 272/ 853 Corporation Strest 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 Ta: 209/734-9473
TH: 805/659-0910 TE:  209/942-0181 - FAX

T 209/734-8435
FAY- 210042 019" o .-



December 5, 1994

LAB No: SP 407225-1

Alpha Analytical
255 Glendale Avenue, Suite
Sparks , NV 89431

RE: Radiological Analysis

Sample Site: MAX112294-01

Description: New Well Sampled  : November 22, 1994
Sampled by : Alpha Analytical Received : November 23, 1994
Type of Sample: Drinking Water Completed : November 29, 1994

QA/QC ID# : 40722501- A
Analytical Results

EPA
CONSTITUENT METHOD UNITS RESULTS ERROR MCL
Gross Alpha 900.0 pCi/L 11 ¢ .2
Gross Beta 900.0 pCi/L .3 1+ 3
Uranium : — 908.0 pCi/L 9 : 2

pCi/L = pico Curies per Liter pCi/ml = pico Curies per milliliter
Preservatives: (1) Cool 4°C (2) HNO3 pH < 2 Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

fpans ="

Michel M.’Fréhco, B.A. Darrell H. Nelson, B.S.
Radiochemistry Lab Manager Laboratory Director

MMF/DHN:t1d

Corporate Offices & Laboratory Offics &

: Field Office

PO Box 272/ 853 Corporation Street 2500 Stagecoach Road Visakia, CA

Santa Paula, CA 93061-0272 Stockton, CA 95215 TH:  209/734-9473
TEL: 805/659-0910 TE: 209/942-0181

FAX:  209/734-8435
FAX: 805/525-4172 FAX- 209/942-0423 - -

[YPEEEN SRRy



Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21
Sparks. Nevada 89431

(7021 355-1044

FAX: 702-355-0406
1-800-283-1183

Boise. Idaho
(208) 336-4145 7
v

ANALYTICAL REPORT

)

Las Vegas, Nevada
(702, 386-6747

Chemax Laboratories
992 Spice Island Dr.
Sparks NV 89431

Job#: Lightning
Phone: 355-0202
Attn: Max-Noel

"W" Ranch

Shen

Sampled: 11/22/94

Received: 11/22/94

Alpha Analytical Number: MAX112294-01

Client I.D. Number: New Well

Analyzed: 12/01/94

Report of GC/MS Analysis for
SDWA VOLATILES PLUS LISTS 1 AND 3
UNREGULATED COMPOUNDS
EPA 524.2

Concentration Detection
Compound ug/L Limit
8 Regulated volatile Orgenic COnpomds (VOC’s)
(Phase 1)
1. Benzene ND 0.50 ug/L
2. Vinyl Chloride . ND 0.50 ug/L
3. Carbon tetrachloride ND 0.50 ug/L
4. 1,2-Dichloroethane ND 0.50 ug/L
5. Trichloroethylene ND 0.50 ug/L
6. p-Dichlorobenzene ND 0.50 ug/L
7. 1,1-Dichloroethylene ND 0.50 ug/L
8. 1,1,1-Trichloroethane ND 0.50 ug/L
10 Regulated Volatile Organic Compounds (VOC's)
(Phase 11)
9. cis-1,2-Dichloroethylene ND 0.50 ug/L
10. 1,2-Dichloropropsne ND 0.50 ug/L
11. Ethylbenzene ND 0.50 ug/L
12. Monochlorobenzene ND 0.50 ug/L
13 o-Dichlorobenzene . ND 0.50 ug/L
14. Styrene ND 0.50 ug/L
15. Tetrachloroethylene ND 0.50 ug/L
16. Toluene ND 0.50 ug/L
17. trans-1,2-Dichloroethylene ND 0.50 wg/L
18. Xylenes (total) ND 0.50 ug/L
3 Regulated Volatile Organic Compounds (VOC’s)
(Phase V)
19. Dichloromethane ND 0.50 ug/L
20. 1,1,2-Trichloroethane ND 0.50 ug/L
21. 1,2,4-Trichlorobenzene ND 0.50 ug/L
List 1 - Unregulated Compounds - All Systems
22. Bromobenzene ND 0.50 ug/L
23. Bromodichloromethane ND 0.50 ug/L
24. Bromoform ND 0.50 ug/L
25. Bromomethane ND 0.50 wg/L
26. Chlorodibromomethane ND 0.50 ug/L
27. Chloroethane ND 0.50 ug/L

ND - Not Detected

Approved By./é%@ f M Date: /Z/ / /

28. Chloroform

29. Chloromethane

30. o-Chlorotoluene
31. p-Chlorotoluene
32. Dibromomethane

33. m-Dichlorobenzene
34. 1,1-Dichloroethane
35. 1,1-Dichloropropene

36. 1,3-Dichloropropane

37. e,z-1,3-Dichloropropene

38. 2,2- Dichloropropane

39. 1,1,1,2-Tetrachloroethane

40. 1,1,2,2-Tetrachloroethane

41. 1,2,3 Trichloropropane
List 3 - Monitoring Requi

42. Bromochloromethane
43. n-Butylbenzene

44, Dichlorodifluoromethane
45. Fluorotrichidramethane
46. Hexachlorobutadiene
47. lsopropylbenzene

48. p-lsopropyltoluene
&9. Naphthatene

50. n-Propylbenzene

51. sec-Butylbenzene

52. tert-Butylbenzene

53. 1,2,3-Trichlorobenzene
54. 1,2,4-Trimethylbenzene
55. 1,3,5-Trimethylbenzene

RogerL. Scholl, Ph.D.
Laboratory Dlrector

Concentration Detection
ug/L Limit

0 ug/t
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Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21
Sparks, Nevada 89441

T2 0557044

FAN: T02-055-0406
1-800-283- 1183

Boise. Idah
i208) 230-4

Analytical Repor o
For The /-3
National Primary Drinking Water Phase

Regulated and Unregulated Synthetic Organic Compounds (SOC’s)

)

Las Vegas. Nevada
17002) 3%0.6747

d Phase V

Client ID: New Well
Lab ID: MAX112294-01
Sampled: 11/22/94

Chemax

992 Spice Island Dr.
Sparks NV 89431

Received: 11/22/94 Attn: Max Sheen
Analyzed: 11/29-12/12/94 Job: Lightning W Ranch
Contaminant Concentration Detection Limit EPA
ug/L ug/L Method
1,2-Dibromo-3-Chloropropane (DBCP) ND 0.02 504
1,2-Dibromoethane (EDB) ND 0.01 504
H Atrazine ND 0.10 507
" Butachlor N 1.0 507
ﬂ Metolachlor ND 1.0 507
Metribuzin ND 1.0 507
Propachlor ND 1.0 507
Simazine ND 0.07 507
Aldicarb ND 0.50 531.1
Aldicarb Sulfoxide ND 0.50 531.1
Aldicarb Sulfone ND 0.80 531.1
| Carbofuran ND 0.90 531.1
“ Oxamyl ND 2.0 531.1
H Glyphosate ND’ 6.0 547
hndothal L ND 9.0 548
hil‘“ ND 0.40 549

ND - Not Detected
Note: This replaces the report signed

Approved By: ,/%éz;ﬁzzﬁiﬁﬁL

on 12/15/94.

Roger X. Scholl, Ph.D.
Laboratory Director
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Alpha Analytical, Inc. = wui z
255 Glendale Avenue. Suite 21 f; *, S" = ;3 5 D
Sparks. Nevada 89431 Boise. Idaho K\co é Ho = % as Vegas, Nevada
(7021 355-1044 ' (208) 3364145 \<9 UG (702) 386-6747
FAX: 702-355-0406 _ 24 B
1-800-283-1183 Analytical Report kZ\Ln; R
For The S U

National Primary Drinking Water Phase IT and Phase Vv
Regulated and Unregulated Synthetic Organic Compounds (soc~

Client ID: New Well Chemax

Lab ID: MAX112294-01 992 Spice Island.
Sampled: 11/22/94 Sparks NV 89431
Received: 11/22/94 Attn: Max Sheen

Analyzed: 12/15/94 Job: Lightning "w" Ranch

[ Contaminant

Concentration
ug/L

Detection Limit
ug/L

Dalapon

Dicamba ND 1.0
Dinoseb ND 0.20
2,4-D ND 0.10
Pichloram ND 0.10
Pentachlorophenol ND 0.04

= i ND 0.20 QI
‘%é-%%“étected T

Approved By: QWJ Date: /;/0’/47

s)

Walter Hipgéhman
Quality Control Officer
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