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SI.JMMARY OF EVENTS

Development of a municipal water $pply for the Lightning W ranch beg;an in 1992. Initially,
the Developer submitted construction information on existing wells requesting the County
evaluate the zuitability of the wells for lvi&I use. With the exception of the "sheldon" well,
none of the wells met the sanitary seal requirements for use as an ld&I supply.

The County conducted aT2hourpumping 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 ld&I sgpply for the ranch dwelopment. However, for unknown reasoilr Lightning W
withdrew the Sheldon well for consideration.

Lightning W elected to convert an existing Agieltural Well (Corral Well) to meet lvI&I
sanitary seal requirements. Nevada Drilling Inc. completed the conversion in Marcb 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 redevelopmen! the bottom plate on the well
conversionwas knocked offand the condition ofthe well became questionable. \ilashoe
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 luly 1994.

Based on tlre retest of the Corral Well the recommended sstained yield was determined to be
90 gallons per minute. Howeveq water quality analyse,s 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 The Corral well was withdrawn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 afrew well (Reservoir Well) was constructed specifically for municipal
supply. The well wbs drilled to a depth of 400 feet and a 10-day pumping test was run by
Washoe County Personnel in Deccmber, 1994. The recommended zustained yield based on
the pumping test data was 90 gallons per minute. The water from the well met current
&inking water standards and was equipped in 1995 to srpply the development.

Municipal zupplies require a backup souroe, which generated a need for another well capable
of about 110 gallons per minute. Lightning W Ranch undertook a drilling prosam that
consisted of three test holes with one being completed as a well (l7th tee Well). While the
lTth Tee well had zufficient yield to $pply ttre projecq the uranium content exceeded
drinking water standards. The well was withdrawn from consideration as a municipal source.

Lightning W elected to "convert," the'"[Jpper 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 satit'actory as a municipal srpply. Bas€d on the
test pumping data, the well would be capable of about 200 gallons per minute on a s,rstained
basis. Lightning W requested the well be equipped to provide a "dual Purpose," Municipal
well and a back up zupply for inigation. The well is anrrently b"iog equipped under those
guidelines.



I
I
r Because the Municipal Supply wells (Reservoir Well urd Upper Well) are in close proximity

I of two Agricultural use wells (l7th Tee and Corral Wdls) and potentially high sources of!' uraniunl the County requested limitatioru on the pumping of the egricultural wells. A letter
r of understanding was created that set the limitations on pumping.

Ir 
This report contains the following (noting that the Upper WeJl ak8 Ag well and that the New

I Well aka Reservoir aka Studebaker Well):

I o A location map showing the locations for the Reservoir Well, the Upper Well urd the lTth
r Tee well.
I

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

I o As Constructed diagram for the Reservoir Well.

I o Pump requirements and Specifications forthe Upperwell (CES Engine€ring).

r . Upper or "Ag" well pumping test and report from CES Engineering.

I
Diagrams of Upper or "Ag" well before and after modifications.

I o Memos from Dan Dragan to lohn Collins describing r@orrmended Yields of Reservoir
and Ag Wells (7 December 1994 and2T lune 1995).

I o Copy of 'T-etter of Understanding" and Conespondence concerning Pumping ofthe lTth
Tee well.

r o ReportofretestofAgwellaftermodifications.

I o CES evaluation of the test pumping data from the Reservoir well (New Well").

I o Drillerslog ofReservoirWell (NevadaDriiling).

I
o Water quality analyses results for Reservoir Well and Upper or "Ag" well

I
I
I
I
I ., ,
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ET.|G I NEEF tNG

SEtrVICES, INC

1 1O5 TEFIM I NAL WAY . 5U I TE 3O4
FIENO, NEVAOA A95O2

"02- 
786- 5873

Page I of I

Date: July 20, 1995

CES Job No.: 94116.43

SUBJECT:

TO:

FROM:

Pump for Lightening W Upper

Bob Weise
Ted Brown

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 whillqymping to the domestic water system. Forop.n
delivery to the golf course sysrcm, the TDH and Q depends on the acrual drawdown in the
well. It appears a Berkeley l0 stage,6T-150 pump wirh 3.69-inch impellers and 25 Hp
motor will meet the required conditions. See attached calculations and cur sheets. Th;
operadng capaciry of the pump needs to be confirmed with rhe pump supplier prior ro
ordering.

With this pump, the efficiency at 110 gpm willbe 60 rc 65% during flowto 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 exceii of 110 gpti t.,
not been determined. Pumping to the golf course ar rares higher than 1 10 gprn iritt t.tp
esablish the ultimate capaciry of the well.

The largest diameter of the pump and motor isat the pump bowl measuring from the ouside
of the pump bowl to outside of wire guard. For rhe specified pump the measuremenr is
5-81 inches. Thiswillleave0.44 (.22 inches each side) inches berween the pump and inside
of rhe 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 rhe pumD intake durlng [igher pumping rares. * 7q', wo,+) /-yr/'i;,!ullr.//t-+'!+*.$7 ; .>-i)'E'2'"'i )r* F,y ":.iirb iL2t z.'
clear the p'ump with the Utiliff Divisionprior to ordering in case they have any concems or
input.
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Submersible Turbine Model GT.l SO

20rol
tuI

Icrl

7io ,ojJi
Fi9l

ioi
G;
HitrJ i

=ioJ

oEsrcil sERtEs 6T-150
SP€ED 3450 HZ 60
CUR\€ NO.: ST4141

Specifrcations
CURIE No. ST4'14

BOWL DATA
Bollt No. !q46L puMp sH^FT Dto. 1-t
rype THREAnEp orscnARGE u- SfiFIffi,
MAX. PRESSIJRE 580 p:n : . MAX. np niftnrC:'OO

LIQUID END WEIGHTS

DESCRIPTION
$EGflT
tts

HP
PAINC

UOTOR
FLANGF

ONE STAG€ LE. 55. 5-JO 6'
OTE STAG€ LE
ONE STAG€ LE
AOt rooE) sr Gt 19.10t ar AI

IMPELLER DATA
T\tre ENcl-osEn Ey€ AREA 5 76 5q. 11.
rHRusT co{STANT K ? 04 br/rt of H'EA9.

IMPEIIER No. IMPELLER Oio.
M042J8 +.53' o 4? (3.94')

OUTLINE DIMENSIONS

F_^ _l
Lo I .:--.JllllFTffi
ll llFe rll f:t:t:t:ll
| | Lll itit--l!:iriillj

A- O$IE STAG€ UqJD ENO IENG]TI
8. $'CI|ON CoiINECIIOII TENGTH
c- sIAGg ultcm{
0- olscHARG€ @f{NECltOt tfilclt{
E. EOTIL OruEIER

F- OIA{EIER ACROSS I.EAT' q'ARO

@ 1990. Sertelev Pumos



I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

t/
,/ /f ' r f? /

,<. , V4,7a t z 7 )u ,{... h- cff/r.,//
i

4./r/ 12 6,6 /s 6 o Ao

5,i.1 * e7 ootT

ktv = /r.t
Vo//: , aoo /sss
Ff4 = s vso/sls
ftZ = 4o/ro
r?^7t = 3 3.5 ,/1o, o

24,\ fl- ff/S,. o.5
Lrrfiree <> ,2r/,

,/33C3tZ7)o 3c?5

.1l( JQto /-*rf./l

Lr,tfl qutrY\3*

l"/.// t
t

,t
t' -ll \\, \. \.

t.v ''fl N

l

7/.r.J
./"ck

.'t' \'
..---. *--/
-/

_*-",5 []

4r^ on$.. ./r."4 wa/rz< ,

;,ftr,\ T '

vo/rz.-"f ,rA?r.
I ^.,. j /,
s?^. //.. f

i
I



I
I
T

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

Professionals' Choi

Office of Wash



I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I

llrnuleclurcn ol Pumpr rnd Supplicr
2081 Frontrer Trarl
Anderson. CA 96007
(9r61 365-25ss Sheet No. 1109.00Effective 1-1-92Supersedes +8S

orcERO€Stt CtLlFOfiidA (8@)11&1& i{^IIOML (e)222fi Y8 FlCSMl.€: (9161 36$7f99

HEAVY DUTY (HD} M8 PITLESS ADAPTEB
ForS'to 24" + W.ll C..tlng 2" to | 2'. 3pool plp. rnd
dlEh.rga. Iod.l tB, HD Unhr .r. d.rlgn.d tot
daagar a.ttlngar turtlna unltt, and boortar psnrp
rlrtlort; .vrllrbl. rlth l{pT or Apl thrredr- AltI8 unltr t.|lu,. 3otl S.8. Onlng r.rb.

Dimcnrior of MB Unic
for 8". 10". rnd 12" Etl cuirf.

A. W|r^ih. flrl rll ca rlk n.xtd- l|lt. t6t" e db.;
WC.grhnrhllrlC" ho|.r 6 cD ridi 5/a" bortr 16 ItE' ntcorH
Fl|tt. Arr -rt Fti Fran. f t7f Co.at6g itt canrat
ot c-.
Itt ra lr I a rr'tlt ritr I .F - .- f .iH{-.--a{..

a. C.n3iltblctrlalFF t.
C. Sl Strinkr sEl Gnirte S.m.
O. O'iirt,acil t{.Uf'@mbr.
a giah.'|. didrh E 9'rF. ar b ,ad rirft Enti.

lioo rlil. thr-atd r ftfrfad r$.
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Submersible Turbine Pumps
BRONZE IMPELLERS WITH CAST IRON BOWLS

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

Discharge Adapter - Close qrain cast iron. 
-Botted t9 bowlsection Thread6d NPT discharge in

appropdate sizes for the pump's capacity ratinf.

Bearing - Extra-long, bronze bearinq for shafi
stabilization and minimalshaft friction loss.

lmpeller Lock Collet - Taper fitted steel colet
secures impeller to shaft.

I
l)

t
I
I
lr

Munufuctured Up to Quulity

lmpeller - One-piece cast bronze impellers are
close-tolerance machined for maxim uin efficiencv
and performance. Precision balancing eliminates-
vrorauon ano wear.

Bowl' Close grain cast iron. Bolted construciion
on 8'and 10" bowls for easy assembly. Enlaroed
water passages for greater ilerforman-ce 8' ant
10' bowls are epory-lined

Intermediate Bowl Bearing.- Brass bearing.
stabllizes bowl shaft and absorbs shock. Abra5ion-
resistant and replaceable.

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

Sand Collar - Bronze sand coilar shields intet
bearing from abrasive wear. Stainless steel set
screw locks collar to shafl.

Inlet Adapter - Elsngsted full-flow cast iron
bracket is designed to give precision pump and
motor alignment. Fits standard NEMA moiors.

Strainer Screen - Screen provides maximum /
wqlerflow and proteds again:st entrance of foreign

I
I
I
I
I
I
I
I
I

material.

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

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

2081 Frontier Trail
Anderson, Califomia 96007
Phone: (916) 36$'2555
Fax (916) 36$7798

SPECIAL CONSTRUCTION AVAILABLE
WIDE APPLICATION RANGE & FAST DELTVERYBrochure#601 1992O
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SUBMERSIBLE BCiWL & MOTOR
INSTALLATION DRAWING

DrilEltsl0lls

OPTIOI{AT CHECK VALVE
a,

srze 3

.a3 srzE r{PT orscxAncE coNN.

ANDERSON, CALIFORNIA

30 -6Bgxl-

SUEM€RSIELE MOTOR
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SocUon,t

Psgc 3.0
Curve hlo.360€oil
Eff€cliv€ May 1983

Sup€rsod$oc|obcr 1970

MODEL 6ACXL
ENCLOSED IMPELTER

STANDARD CONSTRUCTION

t*"N*35OO RPM
SINGLE STAGE PERFORMANCE

f srAcEs REouTRED

TOTA ICAD
I{ FEET

TgnL r€rD
II IETERS

l-s-rTl sa

l-re I

fr-t

I

3

2

75

tl

r 's f-l

's l-l
75 lB0

U.5. Gallons pcr lllnutc

[s6ol rs

neo I 2s

rGg.n
TI FEET

BilG
}TNSEFOWEN

t5

l0

rcsrn
il ETERS

Llters per Second

ia is ia is ia is
Cublc lloters pcr Hour

)
Pump hydraulic parformanca is based on handling cold dear, fresh nonaerated water,lree ol foreQn materials.

arsbnpc Li a
ltemt5.: C-a R-9. Ar- \.lc- ur-
capaaty: 9o aen mx 43cr sr: Bou,rHp l3'8 BodEffdency 72.1 ?o
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SUPER.@II
SUBMERSIBLE
MOTORS

5 through 60 horsg

I World-Wide Adaptabili$
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 6lead Wye(Star)-
Delta configuration.

'and 50
lY;;, rso,@ stsvotts

APPLICAT'ON 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 1/2ft./sec. flow past motor. Rotation#
@c3o,e|ectrica||yandmechanica||yreversib|e.

For fufther information, refer to Service Data page 269 Sf
"Submersib I e M oto rs : Ap p I i c ati o n, I n stal I ati o n, M ai nte n an ce M an u al.',

BASIC FEATURES
I Corrosion-Resistant Construction
I Stainless Steel Splined Shaft
I Hermetically-Sealed Windings
I Anti-Track Self Healing Resin System
I Water Lubrication
I Filter Check Valve
I Kingsbury-type Thrust Bearing
I Pressure Equalizing Diaphragm
I Sand Fighter Slinger
I Removable Water-Bloc Lead Connector
f U.L.778 Recognized

SPEC'AL FEATURES
I CopperBarRotor
I Rotary Face Type Seal
I 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.

I Tapered Thrust Housing.
Facilitates installation in well. Thrust housing bolts to motor and
eliminates threading housing on and otf. Also eliminates pinning and
drilling the housing, resulting in easier servicing of motor (5 through
a0 hp.).

SPECIAL OPTIONS

and production

For in
osmosis
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GROUNDED CENTRILINE@ 140 . JAclgErllff wPE-rw
JACKETED THERMOPLASTIC PVC SUBMERSIBLE PUMPING SYSTEM ELECTRIC CABLE
SPARK TESTED AT UL REQUIRED VOLTAGE

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

)

i)

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

140"F 600 VOLT

PART
NUMEER

AIVG SIZE AND

NUMBER OF

CONDUCTORS

CONDUCTOR

STRANOING

COPPER

CONTENT

LB./M FT.

INSULATION

NOMINAL
THICKNESS

JACKET
NOMINAL

THICKNESS

APPROXIMATE CAELE

DIMENISS

(tNcHES)

,J{EIG}[T

[8ilFLl

77089 fl2 WGR
19 STR

r 0.0305' 5 9.4 0.04 5' 0.0 45' 0 2Q0'r0 660 159.2

77090 1c,I2 WGR
19 STR

x 0.0385' 94.2 0.045' 0.045' 0.310'x0.729 208.4

77119 14/3 WGR
7 STB

r 0.0242' 4 9.6 0.0 4 5' 0.0 45' 0 270'x0 772 r63.2

77095 fl3 WGR
19 STR

r 0 0305' 79.2 0 0tl5' 0.0 4 5' 0.290'r0.85 2 209.8

77nqA IO/3 WGR
19 STR

r 0 0315' ,5 f, 0 nds' 0 nd5. 0.3 | 0'x0.944 275.6

77097 8/3 WGR
19 STR

r 0.0295' 181.4 0.045' 0.0 45' 0.340'x1.030 358.8

77108 6/3 WGR
I9 STR
0 037r. 269.6 0.0 6 0' 0.04 5' 0 4.|0'rl 240 531.6

77109 413 WGR
19 STR

r 0 0dA0' 428.9 n 0f,o' 0.0 45' 0.455'x1.405 7 44.8

77110 A3 WGR
l9 5tH

x 0.0591' 681.8 0.06 0' 0.045' 0.520'x1.661 1082.7
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OPERATION:
Ttre ductile iron 80 series check valves are an in-line poppet style valve desigmed to prevent flour reversal. When pumping from
a well, water is allowed though the valve and then automatically closes when the pump is shut off to prevent backflow. -

APPLICATION:
Flomatic's ductile iron series is specifically desigmed 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 liull-eiin 810 for
general installation instructions.

BENEFITS:
r Low Headloss
o Maintains Water Column in well pipe

r Prevents Pump Reversal. Minimizes Water Hammer

UATVE BOI'Y TEM;TIE STRENGTH:
When a check valve is installed vertically in a riser pipe, the weight of the pipe, water column
and pump below is hanging on the valve body. In deeper settings, the tensile stress on a
valve placed near the surface can be high. In the table lo the dght are the recommended
maximum weights that each valve size will safely hold. These values have beendetermined
by actual tests conducted by an.independent testing laboratory. Note that these are not valve
pressure ratings.

MODEL SODI
High strengrth dgctile iron body. Threaded female x female connection. Features a Buna-N seal, stainless steel spring &
fasteners. Ductile iron poppet or brorze poppet.

MATERIAIS:
Before Ttueads*

r5'. 6'. 8'Dl & 6'& 10. Dlxft2' Follqrer-Bronze

PNESST'RE /TEMPERATIIPE :
HEAD 16 CNATf FOR MODEL &Dt

ruri-t
I,ol

'lol
rl-l
al

Irl
I

,l
I
I
I

ll

E
;
H

o

E

a
9
cI
E

Pressure Max: 400PSI
Tbmperatue Mar l80F (80C)

t.Acl
IIJE'

6883 E E E EEEd E

FI.oW IN GALI.ONS PER MINIIIE

!q
a!

26

l7

lDf
ua

(

DUCTILE IRON CHECK VATVES . . .

STRONG ENOUGFI TO SUPPORT TARGE PUMPS
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Manufacturerg ol Pumpt and Suppllca
2081 Frontier Tratl
Anderson, CA 96007
(916) 365.2ss5

Threaded Column Plpe Dlmenslont

l. Unltsr othcrulsc gpcclllGd, plpc wlll bc auppllcd In nndom langtha

Back ol Shccl 'ol i

SUBMERSIBLE PUMPS

*' fPF NPT Thnrdr

Column
Str.

Plpo
O.D.0n.)

A

Wrll
Thlctmrr

0nJ

W.lgftt
Prr FL
0bJfi.)

Goupllng
'O.D.0n.)

I

tulmun
S.ttlng
(lrr0

3
I
5
c
8

10
12
14

3.5
4.5
5.583
0.825
8.025

10.75
12.75
14.0

218
.7J7
258
280
277
.2r9
.3XtO

.375

7.58
10.79
l'1.82
r8.97
21.m
3120
$.n
5a.57

. 
'f.00
5.m
0.25

.. 7.31

9.50
11.75

13.9a
r5.m

rax)
1100
tlm
1Cxx,
qn
m0
7qt
700
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June 26, 1995

Robert L. Weise
Ughtning W Ranch
7300 Franktown Road
Carson City, l.IV 89704 94Lt6.43

RE: 'Agu 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 Ughtning W Ranch which was performed in late April and early M"y, 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:

o the projected perforrrance of the Ag Well when used as a source of water to supply
to the Lightning W Ranch residential developmenf

o the projected perforrrance 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 chronoloqv

Aptil 19, 1995 Pressure transducers were installed in the Ag Well and iTth 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.

Commenced step-drawdown test at 1000 houn. 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 houn.
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.

Repairs to the pipeline were completed. Water levels in the Ag Well,
17th Tee test hole, and Reservoir Well were measured in the interim.

April 20, L995

CONSULTING ENGINEERING SERVICES. INC.
1'l05 Terminal Way, Suite 304

Reno, Nevada 89502
Ph. (702\ 786-5873. Fax {702) 786-6138

April 27, L995
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April 28, L995 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 witrrin about 30 seconds.
Pumping rate was held essentially constant at299 gpm for the duration
of the test.

Mike Widmer (Washoe County Utitity 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 anotler day.

Water samples were collected from the sample tap at the well head at
L845 hours. To reduce ttre 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.

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

April 30, 1995

May 1, 1995

May 5, 1,995

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 1.7th 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

Stepdrawdown test

The depth to water in the Ag Well prior to testing was measured at g3.g5 feet below the top
of the well casing. The data from the step-drawdown test are Summsli2gd below.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

Bob Weise
June 26, 1995
page 3 of 9

Step Duration
t

(minufss)

Pumping
rate
a

(gpm)

Drawdow
n
s

(feet)

Specific
Capacity

q
(gpdft)

I 60 tzs 3.4 36.8

II 60 220 L0.7 20.6

m 60 350* 22.L 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 delaywas 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 coune. 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 G.O.C.) in the Ag Well,

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

L04.25 feet below the top of ttre stilling well in the Reservoir Well.

Constant-discharge testing commenced 1600 hours 428/95. The pumping rate for the
constant-discharge test was maintained at 299 gpm throughout tle test. The constant-
discharge test was terminated at 1.900 hours 5lll95.

Drawdown at the conclusion of pumping wuts:
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623 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 ttre
pumping rate was increased during collection of the water samples.

1.8.2 feet in 17th Tee test hole.

3.8 feet in the Reservoir Well.

After t.he pump was shut off, ttre water levels were monitored for three days and L4 hours
before the transducels were removed from the wells.

Drawdown data for the Ag Well, l.7th 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
WelI and LTth 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 fracfure 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 depttrs. 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 tpically 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 "me, it is apparent that the L7th Tee f/
test hole and Reservoir Well are not completed in the seme 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 beiween 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 th" Ag Well was determined
from the observation well data. It appears to trend approximately south 70 west. fi5suming
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this orientation is correct, the 17th Tee test hole may be located approximately 240 feet
southeast of the fracture. Likewise, the Reservoir Well appeani to be located approximately
500 feet southeast of the fracture. By comparison, the radial distances from the Ag Weil
to the two observation wells are 320 and 570 fee! 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 mils
south of the Ag Well (Trexler, t977) 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 tle aquifer diffusivity
(transmissivity divided by coefEcient of storage) and short-termwell performance is depicted
by the linear flow theory. For the observation wells, the time at which radiai flow
conditions prevail is detennined by the diffrrsivity and distance from the fracture. The
farther a well is from t.he 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 (2. San; 1986) does not agree with Jenkins & prentice and suggests
the drawdown never departs from the linear flow response at large ':m€. In light of these
divergent theory, I ran a simplified numerical model oi a fractut" Io u uniform a-quifer. The
simulation showed a flattening of the drawdown curye 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 x1g 6f timited 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 Jacobsotr, associate professor of hydrology at LINR, is looking into
e4panding 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 puzde.

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 frachrres. When pumping starts, tlere 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, tle response also
approaches the Theis solution.

The observation well data were anallzed by tle method developed by Streltsova-Adamg
(1973). Values fo1 tne aquifer properties are surlmarized"below.

Well'
I

I

Transmissivity, T
(Fflday)

Coefficient of Storage,
S

(dimensionless)

17th Tee Test Hole 2,082 0.0045

Reservoir Well 790 0.0010

The values for cotifficient of storage suggest the aquifer is semi-confined. This means it is
locally confined but becomes unconfined some disiance 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 transmissivity suggest the aquifer
is horizontally anisotropic; that is, the aquifer 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 fu Well. Transmissivity 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 rocki farther
away. For this reason, the data appear to be consistent with the geology at this locale.

Proiected performance of the Ae Wetl

The Ag Well has historically been pumped as a source of irrigation water supply to the
ranch. Wayme Cirone (penonal communication) reports that the well is typically 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 me:rns to project the performance of the Ag well beyond the three
days the well was tested is to apply ttre linear flow mettrodolory. Assuming continuous
pumping at299 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 approacheilthe 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.

Uliog the aforementioned conservative approach, the colculated drawdown in the Ag Well
after 90 days of continuous pumping at 110 gpm is 9E-feet, a pumping rrater lJvel 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 th" P"tfo"Tance of a pumped well in this area. The interferenci (drawdown) in
the Reservoir Well due to pumping the Ag Well was calculated from the equation for
drawdown in a dual porosity aquifer (Streltsova-{dams, 1978). Assuming the Ag Well is
pumped for 90 consecutive days, 24 hours per day at 110 gpm, the interferenie in the
Reservolr Vtrell is calculated to be 12.4 fet" in the absence of recharge. The calculation of
drawdown at 1L0 gpm is provided as an attachment. Because drawdown at the same poitrt
in space and tims 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 fron the
90-day drawdown at 110 gpn. Therefore, tle calculated 90-day interference at 200 gpm is
22.6 fet. At 300 gpm, the interference would be expected to be 33.g feet.

Sand content

The content of sand in the discharge from the Ag Well was measured on tlree 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 eich instance, the sand
content was less thal 5 Parts per million (p.p.n.) within four minutes after start-up of the
pump. As a comparison, the Washoe County Utility Division limits the sand contenl during
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the fint five minutes of pumping to a maximum of 5 p.p.m. The detailed sand content data
fr9- the step-drawdown test were provided in the memorandum date 4f2L/95, a copy of
which was provided to Dan Dragan. Sand content was also measured during the conJtant-
discharge test. S_and 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 I2.4 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.

5. The sand content in the discharge from the Ag Well is less than the 5 p.p.m. limll
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 "me.

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 laler 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 consistent 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, gtven the test results and historical use, a case can be made that the Ag Well has
capacity over and above the L10 gpm needed to supply the residential use at thC Lightning
W Ranch. One way to document the long term performance of the well at higher punping
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, iiunple time is available to
perforrr what amounts to an extended test of the well. The water discharsed from the well

I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

Bob Weise
June 26, 1995
page 9 of 9

during this period could be purchased from the County by the Ughtning W Golf Course and
used for irrigation pu{poses.

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." Ffowever, 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 WelI 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,

CONSULNNG ENGINEERING SERVICES, INC.

4lZZz-,'/ &za, :,L,A C?n./ ..,i \<T/Ll
DALE C. BUGENIG

attachments

cc: Ted Brown
Dan Dragan
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i€ '1-- | z qq, r
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AQUIFER TEST DATA

a-Z 2D G-.-- k-L.,.,t- ZA

pqe I d_

County ''r.) >:Qu z 51"19 rl r,2Address

'i,/ E - comparry pertormrng test zfs MeasuredW lt1d 
/ U4

!v",, *. / 7''t Tr. oisrance from pumprng welt 3?-9' Type ot test /,ou.J .z _ | - li.:-1, -,,, Test No. L/

equrpment

Time Odl

of aoutfer tesl:
Pumorng 

- 

Fecoaty 

-

-Purnpon' 
Oate i(zt/'-t'me t'^"2 

$.1
fump off: tlate STime- (t,)

Wdcr L6,tl Dat

Sfaricwarerlsrel 7+? a t

Measuring gont-L&-
Elsatron ot measunng pornt 

-

Dilchsrgo Olta^/Hoiv O measured /-)/' - LJ
Depth of pump/arr line
Prsnous pumprng? Yes 

- 

No 

-
Duratpn 

- 

End 

-

Comments on hctors

affecling test data
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AOUIFER TEST DATA

7?zo Fez^Lto*- RJ

Pa4re L d-

Counry Wa3['va Srate AL/

a. E3 Measuredoy l --G' * r2'c'3 q/ Z*' Company perlormrng test I e 3 Measuted q 5 '-?o 1 O'c 'r'
t, *. / ?"Tee oisrancetrompumping wel 32Q' Typeof tesr Co-:*a-*- D'seLar?.. Testtlo.

equlpment lJe-r^-'J a/ .'-, f't ' *

Timc O!t8

Comments on hclors

atfectrng lest data

lEt. 44lI =

I

Ino ,'3r*,n,-i t Address

t(3. e4r : 'tLl,ZO.

/<),4rtt . 12,1,/t!

rt?. aalt: i2q,3?,

A5 ue'r '- Otl ,

Bx" - to't

lLtA.ti - ttq'

kt tftt( / CX/, ,

.e4 Alcrl /Ot/. 6t

l?cJ u<il r J'L('S

44 4rail

" lo tl,

lct q).) t -- t ,e.+a'

r?.r@efr t /oio3-'

| €2 -tzl \ :l 2t-rl'

t<i /crt - l?t.tl

llte.s. 
a-r( ' to-..4

Static u/ater le^€l

Measuring polnt

Elaraton ot meariuflng pornt 

-

Oepth ol pump/air line
Prsnous pumprng? Yes 

-ouratron 

- 

gni

22ot I tTtO il,t0
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AOUIFER TEST DATA

TZcO Fr.-\-{-o->^ t A

Page 3 d-

Stale ^l 
v

,)c
j*ner LEl,4 r''l \4 Address County Wr-'l'><-.

c 'tr'/ 2 + - company performrnq test < E-5 Measured by D4'\ |

J", *. 
'7 tl 7e,' Disrancetrompumprng wen 370 Typeottest Con z4*n{' )'i:ln ara.a- Tesrt.6. Ll

equrpment 1Jc,'*r',-f ,o ) So l:, T'!x

Statrc water |e\€l

Measurrng pornl

-4, a3

Elemtron of measuring pornt 

-

Oepth ol pump/air line
Prevrous pumprng? Yes 

- 
No 

-
Duratron End 

-

CI

- Es
Ea€i=oc-tE'-

I tz. :r

Fump on: gslst/ag/tr Tme /60o $.1
Pump otf: Oate Time 

- 

(f)

Timc D8|!

of aqurler test:

AaSst, 'ro5'.7?

'i,9 *tr ,Db,

,?<t x;t iOU.

dZ; .uatt lcb, a

fu3*t-/r /C[t
tbtt, .t'r :

l''Lu)<t' --

r45 .pctl : iC?'07
.aS 4<.t - /O?.SiO

{/; ro8' ?:o t

Comments on hctors

af{ectrng. test data
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MEMO
Pages: 1

File: lwagOl.men
Date: Apnl2l, 1995

Iob No: 94L16.43
Frou Dde C. Bugcnig

pROIECT: T igl*ningWR$rch
SUBJECT: Ag Well Step-drawilom Texfi 4120195, Preliminary Rcsrlts .

TO: BobWeise, TeilBroum, DanXhagaq File

A Son *ep.dnudonn tes nns petrmed 4120195. A copy ofthe field rlstg is attachcd" Fou seps

were ptame{ but only tlree $qps wete performed because the discharge liue qrung a leak duing
the third step- The pumning rcte for the third ste,p was estimsted from the EEteE since the flow
pgg51rr€fi€ot nsde by the odfice did not accqm frr loes ofqate,r due to the leak The purqring rate

for the trird step is, theref,orc, less accurate then for Steps I md IL

Step hrying rrtc
a

(epm)

fhawdorvn
s

(ftEt)

Specifio Capacry
c,

(4dft)

I 106 2.81 37,?

u 210 10.56 19.9

UI 350 22.l I.5.E

The dcatahrlareil $svE arepreliminry. A fnd intespretdon willbe performed a&er domloading

all ofrhe rtata collested by thE llermil once the coneent-disoharge test hrs bem ooryleted. The

conscam-discharge te* will oorrnnlnco after the leaks in the discharge are fxed.

Sod cqte6 was measued trryice. The first set of meanrreocnts w€(e tek€n dudry an aborted te*
ufiigh preccded tho *ep-ilrawrlowtr test. This test was *opped to weld a pinhole lcak in the puqp

*nt-- The secod eet ofm$remldsweretakeel attte start of the Sep-drawdomtcst In each

casei the disclsrge ofthe well was 600 gp'm otr sten-up md it took up to e mimrtc to_closc the vahe

sftirnfy to rg,lgte tne dischrrge to 106 g,m. The data Sow that after an initial slug of sod' the

ssnal coit€nt ir t*ts tbsn S ppm within four minrnes of *art-up (reFr to the fgsr4- The

couceatration is reported as "do" becsuse the amsu$ of snd co[ested by the.saniltester in one

miurre is too sall to measure.

rlcflr.Alw.ltlll
neqlHD E

ll*t!4lt
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WASHOE COUNTY
"To Protect and Io Serve"

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

7 December L994

MEltlO TO: John Collins, paul Orphan

FROM: Dan Dragur Go-
sttBJEcr: Lightning w, tNew werlrr'pumping reconmendations

Based on the data collected from our 10-day constant discharge testand the subsequent 24-hour test on the nearby irrigation ferr, rreconmend the new well be equipped to pump 9O gatloirs per rninute.At that rate, the rnaximum expected purnping level will bL about 275fee! below ground surface. At drawdowns bLlow 280 feet we began tonotice some cloudiness in the discharge, therefore r do not
reconmend punping levels below 2Z5.feet..

rlis pumping rate allows drawdown to drop as nuch as 55 feet belowthe top o! the screened interval. rt alsb is based on a continuouspeak punping period of up to 69 days.

The pump intake should be set at 340 feet to allow for long ternwater level declines shourd they'occur. A 3/4-inch diirneterstirling werl needs to be installed with the plrmanent punp toallow us to nonitor water levels in the weII
As a side note, if $re were to not alrow puruping levers to dropbelow the top of the screened interval, Lfre welt could not baequipped to-pynp more than 30 gallons per rninute. punping belowthe screened interval may causes

1. Higher incrustation rates

2. Inbreased corrosion

3. Sand punping

4. Air entrainment

cFS engineering conducted an analysis of the data and concurredwith Tly estinates of punping levels in the well at various ratesand time intervals.

I 1 95-B CORPORATE BOULEVARD
POST OFFTCE BOX 1 1 130

RENO, NEVADA 89520.0027
PHONE: {7021 856-7300

FAX: (702) 856-7310

WASHOE COUNW IS AN EQUAL OPPORTIJNIW EMPLOYER
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WASHOE COUNTY
"To Protect and To Serve"

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

27 June 1995

MEFIO TO: John Collins, PauI Orphan, ilack Ferris
FROM: Dan Dragan

SUBJECT: Lightning rrwrr Ag well, report from CES

The attached report detairs a test punping and analyses of data
conducted by Dale Bugenig of CES. The conclusion is that the weIIshould easily meet the 110 gpn demand for the M&I portion of theprojgct. The test punping analyses actuarry show a morepessirnistic performance of the well than historicar purnpingindicates. In other words, the predicted drawdowns from tle Lestpunping are more than have occurred fron historical irrigation
purnping

Dare suggests to Bob that the werr be equipped and pumped for anrrextended periodrr to resolve the difference between ttri predicted
drawdowns and the historicar perfornance. we may get ; request
fgon- Bob to -equip the welr at a higher rate than rrb gpm and srippry
hirn irrigation water for the growing season. Dale su!-gests thiJ ala way to run the rrextended test.r and arso put tne wlter to good
use.

However, the well still needs to go through the nconversionrr
(diagran attached), to meet surface sear stindards. r plan toreguest another test punrping after the conversion and additional
water quality testing.
My only other concern is the nunber of wells located in such asrnall area and not knowi_ng the f91I punping scenario that may occurin the future. DaIe did an interfeience analysis but aia notinclude any pumping from the new r17th Teeil werr. r do not knowwhat Lightning W has planned for the 17th Tee well.
r will update you after the wetr conversion has taken place.
c: Mike Widrner

1 1 95.8 CORPORATE BOULEVARD
POST OFFICE BOX 11130

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

FAX: (7021 856-7310

WASHOE COUNW IS AN EQUAL OPPORTUNIW EMPLOYER
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October 9, 1995

Robert L. Weise
Lightning W Ranch
7300 Franktown Road
C-arson City, Nevada B97M

subject: Ictter of understanding Regarding pumping of the lTth reeWell at Lightning W Ranch r

Dear Mr. Weise:

staff has reviewed the I-etter of understanghg. y9u sent and mide some changes. Inyour proposed I-ener of understanding;ou_p_ro-poXg a-rimit of 85% or ini-tt""oard for uraniumas the criteria for shutting off the l7th-Tee w"ri. rn-"i" it no standard specifically for uranium.uranium is an Alpha emitter and is considered in ttre oetermination oi compliance with grossalpha, for which there is a standard. we nerirote piopor" in rhe Gtirr-oi understanding thatthe l7th ree well be shut off whenever any constituen^t reaches 85% of Nevada standards fordrinking water.

In the firs year of operation we plan to sample the upper and Reservoir wells on aquarterly basis for radionucli-des and geneiat inotgan16-ri-nerals. The frequency in subsequentyears may be.redrrced. Lighrning w-wiu b. ilfi;,ilre roi tte-cil;i'tt-F;;;i ff;;ffi:
The Resen'oir and upper wells,will.be equipped with a sensor to monitor pumpinglevels' The sensors will be tied to our telemery rld.'il and will allow us to monitor the levelsfrom our office' w: *T-lotify your_"fd;d n'" i,ititping levels are approaching the levelsdescribed in the l-etter of Undeistandrng. r"'o 'vvvro qv 

^PP

After you have reviewed the attached revised I-etter of understanding, please execute,have your signature notarized and return the letter to ouioffrce as soon as possible. If you haveany comments or questions please call either Mr. Dan Dragan or Mr. paul'orphan at g5G7300.

(ru*
'OHN 

M. COLLINS. P.E.
Chief Sanitary Engineer

1 195.8 CORPORATE BOULEVARD
POST OFFTCE BOX 11130

RENO, NEVADA 89520-0027
PHONE: (702) 856_7300

FAX: (7021 856-731 C

JMC:llr
Attachment

cc: 9oig_V. &ficConnell, public Works Director
Paul C. Ophan, Senior Utility Engineer
E. Terri Sre6.n, t.t.
Dan Dragre- Hydrology Supervisor

WASHOE COUNTY IS AN EQUAL OPPORTUNIW EMPLOYER
a
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August 18, 1995

DanDragan
. Washoe County Utility Division
P.O. Box lll3O
Reno, Ir[\/_ 89520

RE: Lightning W Ranch - fu Well Performance Test 8/17195.
94116.31

DearDan: ..

The fu Well at the Lightning W Ranch was test punped by Conzulting En$neering'Servic,e.s, Inc.
on August'17,-1995. The purpose ofthe tqit was to deterrrine whetlrer the modifications made to

Test ended - 2lO0.hours,AVD1.
Test durratid - ri* (6) boril;i.",, . 

- 
. .' ^'''

Pumping water lwetgt conclusion of test - l27.l0 feet below reference point
(drawdown =25.45fqa).

coNsuLTtNG ENGTNEERING SERV|CES, tNC.
1105 TerminalWay, Suile 304

Reno, Nevada 89502
Ph. (702) 786-5873 . Fax (2021 786-61 38

,w
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Danlhagan
Angust 18, 1995
page2of 2

At the conchrsion ofthe te$, Bob Weise insructed me to leave the prmp nrnning so they can use the

unaferfiom the well for golf course inigatioo" Wayne Cirone will monitor the pumping water level

and re,port the data to me weekly. I will b.rward the weeHy r€,ports to yor as I receive them.

I coltected a rirater sanpb neai the eod ofthe t€st. It will be anallzed for major cations, anions, iron,

-rygrog*,arsenis and radio nuclides. Results should Ot.Y1"by about August 
?:tlt"

Please do not hesitate to call me if you havd any questions or comments regarding this latest test.

Sincerely,

. 

CONSTJLTNG ENGINEERING SERVICES, NC.

.Dr,Q-1
DN,E C. BUGENIG

DCtsnch

attachments
cc: Bob Weise

. T€dBrown .
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]*rra 

t i11t,. 1 tO Ro- t^. Artdress

. gl/ tllqs- Companyperformrng L"1 C.ES,, fttc ircasurectby

Gu* 'b- 
oislsncctromrunp'ngu€lt 

- 
lyg"ottnr &'i,,n^-o'

'utnp (n: gas dn'$- fune JEL (t )
'ump ofl: Dde 

- 
Time 

- 

(t'.)
tuatim d aqtift:r tesl:
?lfivping 

'L hE Recorety 

-

Test tlo. d

ComnEntsonbtors
afhcting testcbtrg

ftt'rlcrlDrte
Statrc water fer,€ | Jt!$f-

Elevaliofl of measurng mrnt ts. + AZ-

Obcturgc Dftr
FrowOmeaered OYI(,c.e
Ocp|tlr of purrp/ait E'i€ 3 +f I

Prenous prmptng? .t€'s 

- 
No 
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End 
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t CONSULTING ENGINEERING SERVICES, INC.

1I05 TERMINAL WAY, SUITE 304
RENO. NEVADA 89502
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PROJECTED DRAWDOWN IN "NEVIf'WELL AT LIGHTNING W RANCH

50 MINUTE DRA\AJDOIA/N = BQ + CQ^N
B=180
C = 48,0O0
n = 6.86
Q is the pumping rate in cubic feet per second

DRA\A/DO\AN FOR t > 50 MINUTES
s = S0 MtN DRAWDOVT/N + ((e x t^1/2 y 148E))
Q is the pumping nate in cubic feet per day

PUMPING RATE TIME
DRAWDOWN

FEET

GPM CFS MIN DAYS^1t2 EPM 80 85 90 95 100

60
85
90
95

100

0.178
0.189
0.201
o.212
o.223

50
100

1000
10000

100000

0.19
0.26
0.83
2.U
8.33

32.43
35.16
41.06
59.71

118.69

u.62
37.52
43.78
63.60

126.26

36.88
39.95
46.58
67.56

133.91

39.24
42.8
4Sr.48
71.63

141.66

41.72
45.13
52.50
75.82

149.U
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TTNALYTICAL CHEMISTS

0ctober 10, 1995

Llghtnlng lf Ranch
19 Lightnlng ld Rrnch
Carson Clty , NV 89704

Srmple Slte: Ag lell (95-69361
Descrtptlon: Ag lell (9S-6936i
Srnrpled by :
Type of Saple: Ground lfrter

LAB llo: SP S057{3-t

RE: Radiologicrl Analysls

Srnpled :
Recclved :
Completed :
QA/QC IDI :

lnalvtlcal Results

August 17, t9g5
August 2t, lggs
August 22, 1995
5057{301- A

CO}ISTITUEITT
EPA

HETHOI) UI{ITS RESULTS ERROR

Sross Alpha
Gross Betr
'Totrl Radlun
Urrnlun

900.0 pCl/L
900.0 pCt'/L
900.1 pCl/L
90E.0 ecl/L

l5
5

0.f
2l

x2
tZ
*l
rf

*lL . plco Qrb g.r rttt-Plrrfftlrr: (|) Col 6.C
_ Fllnl r plco areiet Fr DlttititcrCqrtrirrc: (.) Pt.rtlc

If you havc any questions, plcase call.

Rrdlochenlstry Lrb l,lanager

l$lF/Dllt{:cl

FGL E}IVIROI{IEI{TAL

lllchdl l'1. Franco, B.A.

-

Drrrell H. llelson,
Laborrtory Directir

C.rDorr|. O{11c0 I trlrdart

'Ct 
lor,t2 r ast Cdfn|on 8tr..l

3rnt. Prsh. CA Ctdt{an
TEL: C056S9{0t0
FAI: 805/t23-a | 72

Omlr I bborrtort
2soo thoaco*tr !h|c
Slo.ttm. Cl 95At5
TE[: 20gda2.0ttt
FAX: ?09/942.0.?3

FdOltlc.
VlrJir GA
TEL: lo9ftl&9.7t
frr: aordtGCals
llobilc : 2 0!rt37-239'!l



ht 6/r7v,Vqt( (D 
tl 

Aq a&L
: CFIEflAX Laboratories, Inc. n(a uP<ere ureu
I
I Anall'tical and EnlironmentalChemists (702) 355-0202

EPA Lab ID #NV00J Fax (702) 355-0817

r LABoRAToRy REpoRT
I

r Rcport To: ughtning "w". Ranch Lab Report No.: 13408

I 3fi) Frankrown Road Account No.: LITEW
Carson City, NV 89701

I Telephone: 882-12.t1 Fa,r: 882-2388I
Work Authorizcd By: Ted Brown

I Dare Sampled: 05/01/95 Date Submitted: O5l02lg5I Numbcr of Samples: 3 Sampled By: Client
Source: Ag Well Your Ret'eiencc:

I Chemar Control No. 95-3948 thru 3951
I Notes:

Parameter . Resuls

pH 8.00

Alkalinity, mgil- as CaCO, 86

Bicarbonare, mg/L 105

Carbonate, mg/L 0

Color, CU 0-5

Turbidity, NTU o.23

Hardness, mg/L as CaCO, 57

Total Dissolved Solids, mg4- 150

Chloride, rng/L 1.4

Fluoride, mg/L <0.1

Sulfare, mg/L <5

Ninate Ninogen, mg/L <1

I
I
I
I
I
I
t
I **'-

Date: 05117195

I Approved *,@: 
+ dK Date: osttTtss

I ee2 Spice Islancts Drive. Sparks. Nevada Be4B1 o p.o. Box 21rrr. *:;". ttr.l'-:: lnuu

Anall'sis By: EckertlJoyce,rlettice/Nannini



r CHEflAN Laboratories, Inc.
I
t Anall'ticaland EnvironmentalChemists

EPA Lab ID #NVC0i
(702) 355-0202

Fax (702) 35il817

I
I

LABORATORY REPORT

- Report To: Lightning "'W" Ranch

I Source: Ag Wcll
I-ab Report No.: 13408

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

Remarks:

I 
Analysis By: EckertiFaulstictr/JoyceKnudsen/I-ettice Date: 05117195

APProved W'@: fI pK. Date: o5/18res

- s|tr2 Srriee Islancls Dri'e. Sparks. Nevacla 89431 o P.o. Box 21122. RePri$.eN;r3f- Soutu

Parameter Results

Arsenic, mg/L <0.005

Barium, mg/L <0.1

Cadrnium, mgll- <0.0005

Chromium, mg/L <0.025

Lead, mg/L <0.005

Mercury, mgil- <0.001

Selenium, mg/L <0.005

Silver, mg/L <0.025

Sodium, mg/L l1

Potassium, mg/L 4.4

Calcium, mg/L r6

Magnesium, mgL 4.7

Aluminum, mg/L <0.025

Iron, mg/L <0.05

Manganese, mgL <0.03

Copper, mg/L <0.025

Zinc, mg[L <0.05

MBAS, mg/L <0.1
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Alpha Analytical, Inc.
255 Glendale.{,venue. Suite 21
Sparks. Nevada 89431
, 702, 355- 104.1

FA)(: 702-355-0406
l-800-283-1183

Boise. ldaho
(:0S) -i-16-+lJ5

ANALYTICAL REPORT

Las Vegls. Nevldu
(701) -1tt6-67.17

Client ID: Lightning W
Lab ID: Ma"x050295-01
Sampled: OSlOllgS
Received: 05lOU95

Chemo< Laboratories
992 Spice Island Dr.
Sparks l{V 89431
Attn: lvIo<

National Primary Drinking Water Phase tr and Phase V
Regulated and Unregualted Synthetic Organic Compounds (SOC's)

EPA
Method Contaminant
Analped: 05/10/95
504 l. lJ-Dibromo-3-

Chloropropane @BCP)
504 2. l2-Dibromoethane@DB)

Analyzed: 05/l 8/95
505 l. Alachlor
505 2. Aldrin'
505 3.Chlordane(Technical)
505 4. Dieldrin
505 5. Endrin
505 6. Heptachlor
505 7. Heptachlor Epoxide
505 8. Hexachlorobenzene
505 9. HexacNorocyclopeirtadieoe
505 10. Lindane
505 I l. Methorychlor
505 12.Aroclor-1016(Screen)
505 13. Aroclor-1221 (Screcn)
505 14. Aroclor-1232 (Screen)
505 15. Arcclor-1242 (Screer)
505 16. Aroclor-1248 (Screen)
505 17. Aroclor-1254 (Screeo)
505 18. Aroclor-1260(Screcn)
505 19. Toxaphene

Analyzed: 05113195
507 l. Atrazine
507 2. Butachlor
5O7 3. Metolachlor
507 4. Meribr:zin
507 5. Propachlor
507 6. Simazine

ND -NotDetected

RogerZ. Scholl, Ph.D

EPA
Method Contaminant
Analyzed:Osll2fs
515.1 l. Dalapon
515.1 2. Dicamba
515.1 3. Dinoscb
515.1 4.2,4-D
515.1 5. Picloram

0.20 515.1 6. Pentachlorophenol
0.20 515.1 7.2,4,s-TP (Silvex)
0.20
0.20 tuialyzed:05/10195
0.01 525, l. Be,nzo(a)pyvre
0.04 5251 2. Bis(2.crhylhc,ryl)
0.02 phthalate
0.10 5251 3. Bis(2+lhylbcxyl)
0.10 adipate
0.02
0.10 Analped:05O6195
0.08 531.1 l. Aldicarb

20 531.1 2. Aldica$ Sulfoxide
0.50 531.1 3. Aldicarb Sulfone
0.30 531.1 4. Carbaryl
0.10 531.1 5. Caxbofuran
0.10 531.1 6. 3-Hydroxycerbofuran
0.20 531.1 7. Methomyl
1.0 531.1 8. Oxamyl

Concen Det
!& Limit

I.ID 0.02
ND 0.01

Conccn Det
!& Limit

I\tD 1.0

I{D 1.0
I.fD 0.20
I.fD 0.10
I.fD 0.10
I.lD 0.04
ND ' 0.20

ND
ND
ND
htD
I{D
I.lD
I.lD
I.fD
I.lD
l,lD
I.ID
I.lD
ND
I{D
hID
I{D
ND
I.fD
I{D

I.lD 0.02

ND 0.60

ND 0.60

ND 0.50
ND 0.50
ND 0.80
I.ID 1.0

I.ID 0.90
I.lD 1.0
l.ID 1.0

I.lD 2.0

I\fD
I{D
IID
I.ID
I.ID
I.fD

o.ro
1.0

1.0

I.0
1.0

0.07

Anal5zed:05OaD5
547 l. Glyphosate I{D

fuialyzed: 05/10D5
548 l. Endothatl I.lD

tuialped:05/12195

Approved By:

Laboratory Director

549 l.Diquat I{D
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Alpha Analytical, Inc.
255 Glendale Avenue, Suite !1
Sparks. Nevada 89431
, ?02 r 355- 1044

FAX: 702-355-0406
1.800-283-1183

Boise. lditho
(20t1) 3-16-+ l-l-5

ANALYTICAIJ REPORT

Lus Vegas. NcvaOa
(701) .1t16-6717

Chemax Laboratories
992 Spice Island Dr.
Sparks M/ 89431

Job#:
Phone: 355-02O2
Attn: ltlax-Noel Shen

Sampledz O5/OL/95 Received: O5/o2/95
Alpha Analytical Number: 14AXO50295-01
C1ient I.D. Nurnber: Lightning W

Analyzed: 05/04/95

Report of GCrlMS Analysis for
SDWA VOI,ATII,ES PLUS LISTS 1 Al{D 3

I'NREGUI,;ilTED COMPOT'NDS
E,PA 524.2

Cqpotrtd
Corcentratim Detcction

uttlL LiDit
Corlc€rrtration Dctection

.-_-.._-:g -.---t-:1--.-!--..::i::..r
8 Rcgutatcd Votatilc 0rganic Coflpotrtds (vOCrs) i

t.
z.
3.
4.
5.
6.
7.
E.

(Phrsc l)
Eevrzcrt ! llD
Vinyt Chtoride I ltD
Carbon tetrachtoride ! fO
!,Z-Dichtorocthanc i xD
Trichlorocthylcrc i xD

0.50 ng/L
0.50 r.rgll
0.50 ng/t
0.50 rrg/L
0.50 ng/L
0.50 nglL
0.50 ug/L
0.50 w/L

(VoC's)

0.50 ug/L
0.50 ug/L
0.50 ug/L
0.50 W/L
0.50 ug/t
0.50 w/L
0.50 rrg/L
0.50 ng/L

! ;:;o;ii
| 0.50 r.rsll
(VoC's)

28. Chtoroforn
29. Chlord€th8nc
30. o-Chtorototuene
31. p-Chtorotoluenc
32. Dibrmrcthane
3. o-Dichtorobq'rzsr
34. l,'l -Dichloroctharr
35. t, 1-Dichtoropropenc
36. 1,3-Dichtoropropam
37. e,z-1,3-Dichtoroproperp
38. Z,2-Dichtoroproparc
39. 1,1,1,?-Tctrachloroethane
40. 1,1,z,?-Tctrachtoroctharrc
41. 1,2,3-Trichtoropropane

lr0
ltD
XD

llD
lto
XD

m
D
tfi)
to
x0
lo
XD

m
Stotc

ltD
lrD
ID
TD

ID
XD

ltD
TD

lD
m
llD
to
ltD
lrD

o.5o wi.
0.50 uell
0.50 rrglL
0.50 usll
0.50 €/t
0.50 uglt
0.50 wr
0.50 tAlt
0.50 uglt
0.50 us/t
0.50 rs/t
0.50 wr
0.50 ugll
0.50 wr

iscrctiqr
0.50 tnlt
0.50 ugll
0.50 uglL
0.50 wr
0.50 wL
0.50 ur/t
0.50 t/g/L
0.50 ug/L
0.50 tE/L
0.50 wr
0.50 uslt
0.50 tElt
0.50 wr
0.50 ttg/L

p-Dichtorobcnzcnc i tlD
l,l-Dichtoroethytenc i XD

l,lrl-Tnichloro€thanc i XD

10 Rcgutsted Votatite Organic Corpotrtds
(Phase ll)

9. clr-1,Z-Dichtorocthytene i
10. lr2-Dichtoropropanc i
11. Ethytbenzene i
12. llqrochtorobenzene I

t5 o-Dlchtorobcnzen I

14. styrene 
I15. lctrachtoroethytene 
it6. Iotwrc |

17. trcns-1,Z-Dichlorocthytenc I
18. xytems (totct) i

3 tesutatcd Votctite 0rganic C

ltD
ID
lrD
XD
ID
ltD
ltD
ltD
L0
ltD

42.
43.
44.
45.
46.
17.
48.
49.
50.
5r.
52.
53.
54.
55.

List 3 - Ioitorir€ Requircd
Brqmch Iorcnctharr
n-Eutyl,bcnzenc
D i ch t orodi f t uorcrrthart
F I uorotri ch I orrrtEthrrE
llcxach I orobltadi enc
lsopcopytbcnzem
p- lsopropyttolrcne
llaphthaterr
n-Progytbenzar
sec-Sutytbenzcne
tcrt-Eutytbenzcnc
l r213-TrichIorobcnzcm
1,2,4-Trir:thytbenzar
1r3,5-Trimthytbenzane

(Phase V)
19. Dichtorqptharc - i ID I O.:O wft I
20. 1,1,2-lrichtoroethanc i xD i 0.50 ng/L i
21. 1,2,4-lrichtorobcnzenc i XD | 0.50 ug/L i.List 1 - unregutated Ccnpotnds - Att Systens
22. Srmbenzenc I ro I o.So usfl !
23. Erqrcdichtormthanc I x0 | 0.50 ugll I
24. Brmfonn i xD i 0.50 rrg/L i
25. Brmthare i ]lD i 0.50 r4lt i
26. Chtorodibrqsrthane i xD I 0.50 tJg/t I

31:.!ll3lrlT:....... -... -... -. i...::-. -. i.9:?9.:1!. i
ND - Not Detected

Approved By: , i:fv 'n^t".t:.
Roger 74 sc}noLf, ph:D. / /Laborftory Director /



Rese^tu,'lrno 5"r\" ,J Q

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I



t
I
I
I
T

T

I
I
I
I
I
I
I
I
I
I
I
I
T

Alpha Analytical, fnc.
255 (.ih..rr,lirh...\r r.r.rur,. Srritc 2 |
.Sparks. Nevad:r sll 1;.1 I
t 702 r :155-lt).t.1

F.{\: 7( t2- ji5ir-( ){ ( ){i
l-800-2ri3- l I r.i3

Nationat p_rinary D.i,.,ki;; $li""Regulated and Unregirtatea -iynthetic

[]oire. lrl.r
tl(lSr.l.irr-.1

C/A
i.: I(J-!
r.) |.:s I

t'i/

il 
'-1#:2q=

-cl

^rltf)H2o) '.': :'-c) .- a\
-Cr'i?z ItJ ;,so6'H6*g

l.lr. \tcrur. \er rr.l.r
(7(t2).1S6-6;J?

Analytical Repo

Phas 2.
Phase VOrganic Compounds (SOC,s)

Contgttinont
Corcentratiqt

t'9lt
Detection Limit

r€lL
EPA

llcthod
A tach tor

ID o?n 505Al,drin
flD n)n

505Chlordane (Technical. t ID i)n 505Dictdrin
ltD 0.20 505Erdrin
ID 0.01 505Hcptachtor
H) 0.04 505lleptachtor Epoxide lflr 0.02 505

llexach Iorobenzene
IID oln 505llexach t orocyc t opentadi ene ID ntn 505

Lirdane
[0 nn,

505l{ethoxychlor
ID ntn

505Aroctor-1016 (Screent
ltD nne

505Aroclor-1221 (Screen)
TD 20 505Aroctor-1232 (Screcnt
ID n(n

505Arocl,or- 1242 (Scrcen)
ID 0.30 505Aroctor-1248 (Scrccn)
lto 0. t0 505

lroctor-1254 (Screen)
TD n

505Aroctor-1260 (Screen)
I0 0.20 505

_Lor4hcnc
ta0 1.0 505

APProved By: 
"r a4/

Client fD: New WellLab ID: MAX112294-01
Sampled2 LL/22/94
Received: LL/Z-2/g4
Analyzed z L2/O2-/94

Chenax
992 Spice fsland
Sparks t{V 89431
Attn: Max Sheen
{ob: Lightnino W

Dr

Ranch
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: Cl{EmAN Laboratories, ln

I

I
I

LABORATO

(702) 355-0202
I,'AX (702) 355_081;

12726
LTTEW

I
Report To: Lightning "W" RanchI 1",T":'ui':l+i11,,r,

Telephone: 882-1241

Work Authorized By:
Date Sampled:
Number of Samples:
Source:

Date Submitted: tU22l91
Sampled By: Washoe County Utilities Dist
Your Reference:

I S:Hr 
contror No'

I
I
I
I
I
I
I
I Remarks:

Tcd Brown
rt/22194

Alkalinity, mg/L as CaCO3

Bicarbonate, mg[L

Carbonate, mgll-

Turbidity, NTU

Hardness, mg/L as CaCO3

Total Dissolved Solidg mgll-

Chloride, mg/L

Fluoride, mg/L

Sulfate, mg/L

Nitrate Nitrogen, mgll-

I Approved By:

| ,,,,,ff:":rNevada8e431 .

Analysis By: fukertlJoyoe[Le,tticeAlannini Date: 1UMl94

Date: lU07l94

Page I of 3

P.O. Box 21L22, Reno, Nevada 89515
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fil4-i
Cl{EnAN Laboratories, Inc. (\

Analltictl anrl Environnrental Chenrisls
EPA l-lh lD #NV0{){

LABORA'[ORY

(702) 355-0,n2
I.'AX (702) 35ir.0ElZ

Lab Rcport No.: 12726
Rcport To:
Sou rcc:

Lightninrr "W" Relnch
New Weli

s)i;y..Jr'J Ir,- {J,+

tu*'$"

Parameter Results

Arscnic, mg/L <0.005

Barium, mg/L 0.10

Cadmium, mg/L <0.0005

Chromium, mglL <0.025

[rad, mg/L <0.005

Mercury, mgll- <o.001

Selenium, mg/L <0.005

Silver, mgll- <0.025

Sodium, mgll- L4

Potassium, mg/L 3.4

Calcium, mg/L 2I
Magnesium, mgL 8.s

Alurninum, mgll- <0.0?5

Iron, mg/L 0.078

Manganese, mgL <0.03

Copper, mgll- <0.025

Zinc, mglL <0.05

MBAS, mg/L <0.01

Remarks:

Analysis By: Eckert/Faulstich/Ifuudsenfl-ettice/Sreele

Approved Bv, /l nAPPruvsu"r 
(Jl; Q pld-

992 Spice Islands Drive, Sparks, Nevada 89491

Date: lA06194

Date: luo1l94

o P.O. Box 21122, R":3:"N. 3"::e3es15



I cFlEmAN Laboratories, Inc.

I
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t

LABORA'I'OR

(702) :lrrr>-t)Ziz
IrA X (702) i:liir-0fi t7

Rcprrrt No.: 12726

(:)
!-?

+
)

lr

;.
l!) .-s :-
G::c) - r.
:t ji' j.) 

:
lritr,.

R4'';F
f,' (')*s

rs
q/Itrcg

u^
'*\

r$i
K.t
.J:;

n&l

Rcport To:
Sourcc:

Lightning "W" Ranch
Ncw Wcll

Parameter Results

C.A,I'ION . ANION BALANCE
Cations, meqil'
Anions, meq/L

Vo Error

2.14
2.12
0.50

Gross Alpha See FGL Environmental Report

Gross Beta See FGL Environmenral Report

EPA 50.it See Alpha Analytical Report

EPA 524.2 See Alpha Analytical Report

EPA 505 See Alpha Analyrical 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: AIpha/FGL Environmental

t ApprovedBy: A^' 
I

r ,r,s,kl;ffi,Nevada8e4',o

Dare: LU06l94

Date: lU07l94

Page 3 of 3
P.O. Box 21L22, Reno, Nevada 8gbl5
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ENVIRONTVI

ANALYTICAL CH

December 5, 1994 \
Al pha Ana'lytical
255 Glendale Avenue, Suite Zl
Sparks , NV 89431

Sampl ing Site: MAXl12294-01
Sample Description: New llelI
Sampled by : Alpha Analytical
Container : Amber Glass TFE-Cap
Preservati ves:

B. S.
Manager

MD/DHN: tl d

LAB No: SP 407ZZS-L

RE: 0rganic Analysjs
Matri x : Dr j nk'i ng Water

Sampl ed
Recei ved
Extracted
Analyzed
QA./QC rD#

November 22, 1994
November 23, 1994
November 23, 1994
November 28, 1994
sP 94112300I

EPA l'lfiH0D 525

SMPLE SAI4PLE LAB BLANKC0NSTITUENT DLR MCL REsULis DLR nE5ulisus/L us/L us/L us/L us/a

Benzo (a) pyrene 0.02 0.2 ND o.o2 ND
It:rllt lgt^ocycl opentadi ene 0. I 50 ND 0. I ND
Pi r (?-E!l'vl hexyl ) adi pate 0.6 400 ND 0.6 NDbi s(2-Ethvlhexvl )phthalate 0.6 4 ND o.o ND

SURROGATE

Perylene-dl2 50-150 94 50_150 67

DLR = Detectiql limit.for Reporting PurPoses. HcL = flaximm contaninant Levet (--- irdicates none determined.)ug/L = llicrogrars Per Liter (pPb) ]tD = llot Detected at or above the oLR. ii = ecceptaute Ranger = DLR adjusted because of ditutions, concentrations, or tirniied."rpi".

If you have any questions, please call.
FGL ENVIRONMENTAL

0rgani c
Dunnahoo,

Laboratory

SAIiIPLE
AR % REC

LAB BLANK
AR % REC.

Damel l H. Nel son, B. S.
Laboratory Director

I
Coarf {ftcrf Uonbry
P'O &r 272 / 653 Corpordbn Sf..t
s:nrr PrJh, cA cl06t-0272
T& 805/659-0910
FAX: 805t525-4172

Ofllcr&bontory
250O Stagecoach ioad
Slod(ton. CA952t5
r& 209/942-Ot8r .

F AY. )^a'od2 n.r.1

E EOmcr
Visali:, CA
I& m9nu-9173
FAX: 209t34-813S
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sP 407225-l

Radiological Analysis

Sampl ed
Rece'ived
Compl eted
QA/QC ID#

November 22, 1994
November 23, 1994
November 29, 1994
4072250t- A

FGL ENVIRONI.IENTAL

'Y,,,itlh
:'4w_

ENVIRONIvTC

ANALYTICAL

December 5, 1994

Al pha Anaiyt'ica1
255 Glendale Avenue, Suitri
Sparks , NV 89431

Sample Site: MAXI12294-01
Description: New l.lell
Sampled by : Alpha Analytical
Type of Sample: Drinking Water

Anal Wical Results

EPACONSTITUENT I.IETHOD UNITS RESULTS ERROR IIICL

Gross Alpha 900.0 pCi/L ll * 2
Gross Beta 900.0 bCitt- 3 ; j
Uranium 908.0 pCiTt 9 i Z

pci/L = pico curies per Liter pci/mr. = pico curies per mirtititer
Presewatives: (1) coot 4"c (?) Hlro3 pll <'z contairprs: (a) pl.astic

If you have any questions, please call.

Darrell H. Nelson, B.S.
Laboratory Director

l,lilF/DHN: tl d

ltlich'el lil. Frahco,
Radiochemistry Lab Manager

Corpottltterf L$ontrf
PO 8or 272 / 8Sl CorDordion Sur.r
Sentr Partl. CA {B06r.02z2
I& 805/659-G[0
FAX: 805/525..172

Ofllc.l
250O Stagccoach Aoad
SloCkton. CA952ts
T& 209/942-0t81
FAX- 209t912-O42i

Fdd()|fic.
Vis.li.. CA

Lt',- :F-n-31:81:-s.
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Alpha Analytical, Inc.
2.'15 GlclrdaleAvsplll'. Suitc 2l
Sparks..\cvada 89431
t7()?r:$i-10.1.1
F.\\ : 7(t2-:l5l-r-04 06
t-800-2s3- n83

)

lloisc. ldlho
t l(ltt r -1-16--1 145 -'

Las V'c::trs. Ncvada
(7{t3, .i51t-Otat

Chemax Laboratories
992 Spice Island Dr.
Sparks l[V 89431

Job#: Lightning nWn Ranch
Phone: 355-0202
Attn: Uax-Noel Shen

Sampledr LL/22/94 Received: LL/22/94
Alpha Analytical Number: 1,tAK112294-01
C1ient I.D. Nunber: New Well

Analyzedz L7/OL/94

Report of GCIMS Analysis for
SDWA VOI,ATILES PLUS LrSTS 1 A}ID 3

I'NREGUIATED COUPOI'NDS
EPA 524.2

Cqrentration Detection CsratrctiorlCQornd ug/L Lirit Cmnd .a,.

(Ph$e t) , ..- , - -- : zg. ct to.r,.ti"., ! 5

Detcctiql
!irit

1. Benzeru I ro ! O.SO uglt
2. vinyr cfrtoride I xo I o.:o uiir5. carbqr tetrachloridc ! ro I o.so uiir
1. !,?-Pld,lorocthanc I ro I o.:o ugtr.5. trictrtorocthyteG I xo ! o.so riTi
!. gQicltgrobenzerc ! ro I o.SO ugfr.
l. !,!-Dichloroethyter|c I ro I o.:o tiTi8. l,l,l-frichtoroethanc ! ro I O.SO ugff.

I 0 Rctutlted Vol,at i tc orgmi c' Coflpo('|ds' (\roc, s)
(ph6se n)

-9. cio-1,2-Dichtorocthyl,enc ! xo I O.:O rplt,
!9. lr?-9idtoropr-opur ! xo I o.so ugrrll. Ethytbcnzene I rD ! o.:o Gir
12. llonochlorobenzem ! xO I O.SO ugff,

30. o-Chtorotol,wnc ! p
3t. p-Chl,onototrrnc ! ;;
3i!. Dibnqrethn ! D3. r-Dichtorobcnzert ! D
!!. _1,!-Dichtoroctheru ! p
55. |,l-Dichtoropropet ! p
36. 1,3-Dlchtoroiroi*: ! D
ll. 9,!-1,3-DichLoropropcn ! p
58. 2.2-Dichtoropropinre' ! p
39. 1,1 ,1 ,?-Tetrrchioroethme I D
40. 1.1 .2.2-Tetrachl,orocthap ! p
61. l,Zr3-Tridrtoroproperc ! -p

List 5 - thnitoriq Reqrired it ste

0.50 te/t
0.50 rrg/t
0.50 us/t
0.50 €/l
0.50 trg/r
0.50 rrg/t
0.50 lrg/t
0.50 €./L
0.50 uslt
0.50 tr/L
0.50 ug/L
0.50 rrglt
0.50 trg/L
0.50 t€/L

scrctim
0.50 ug/t
0.50 ug/t
0.50 rrg/t
0.50 rr/t
0.50 rr/t
0.50 tr/L
0.50 rl/t
0.50 qg/t
0.50 |f/r
0.50 rt/t
0.50 $/L
0.50 t|/t
0.50 €./t
0.50 |{/r

13 o-Dichtorobenzere I ID ! o.so,riir
14. Styrem ! ro ! o.so ,nfr,
15. TetnachtoroethyLene ! xo I o.so 67it6. rolrrar ! rD I o.:o ui-fr.
!1. !"9*-t,2-Dichtoroethytcne I ro I o.:O rifr

42. Brcnpchlorcthanc ! D
43. n-Butytbcnzcm ! p
44. Dichl,orodifl,r.prethse ! p{5.Fluorotrtdrtdrcthr: I - !46.llexachlorobutadicm ! p !4T.tsqrqltbcnzcne ! p !18. xytcncs'itotifi- 

-:'"""- ! ffi ! o.:o ,rr
3 Refutatcd Votatitc 0rganic Corpornas irrOCrs) 

- ea.p-rloei6ryitor,r.r. ! 5 !(9.trphth.tcne ! p !(phase v) jo. n-irropytbcnzane | ;19. Diclrtorcthanc I ro I 9.:9 ,,e{l I ii. ai-airiyto-rzcr," i D20. t,1,2-Trlchtorocthane ! *o ! g.:q ,"rt ! il: iiit-aul.7ru6r.r. i F27. 1,2,1-rrtdrtorobenzcrp .l ro I o.so ,ilr ! 53: i]i,r-r"i"r,to"o6o..r, t Drigi r - G.,,.il;;.a",,4-[r .ri.fr: :i: : ]i: l:i:i:lliliilffi* | ;22. Brobcnzcnc ! ro 'l o.:o us7r. I ij. ili,s-rri;iiiiab.,r.;25. Brmdrdrtor@thane I il; ! o.so,ryr. I "r-rrrErnvterucrE i a22. Br@bcnzc'rc ! ro -! 
g.lo ,rru I 55: i;t;j-i;iil;iiffi;25. Brmdtdrtor@thane I ro ! o.SO uglr. !

3l: 3t#[i"* i ll i;:lrll i
26. Chtorodibrcrmthane I xo ! O.:O ,rs7i I

11:-!11:T1=-.--.-..-..:.-...i..-P---.i.::::_:t.i ... .
ND - Not Detected

Approved
-Z a) /) ,z ,4.2 ,/ ,/

Date: r7r i

Iaboratorv Director ' /
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Alpha Analytical, Inc.
1i.-r ( ilr':rrl:rlr: Ar.r'lnlt'. Srritt, ! I
)prrt'ks. Nt.r'adrr Xl,,l:.,1 I
, l(1., , :li.-r. 1il"l4
I.-.\\: 7t t:l-: ii,-)-(r.l(),.i

I -,\(XJ-Zs:j_ I l,ql Analytical Repo
For TheNational primary Drinking Water

Regulated and Unregulated Synttretic
Phase Phase V
Organic Compounds (SOCrs)

'.{;1,*',
etiitT

Client ID: New WeIl
Lab fD: MAX112294-O1
sampledr LL/22/94
Received: LL/22/94

Chenax
992 Spice Is1and
Sparks tW 99431
Attn: Max SheenAnalyzed: LL/29-L2/L2 Job: Lightning I{

Cont€minant Concentrrtion
u9/L

Detection Limit
wlL

EPA

Xethod

l, 2-D ibrqp-3-Ch l,oropropane (DBCP) ID 0.02 504
1,2-Dibrmethane (EDB) ID 0.01 504
Atrazine ltD 0. t0 507
Eutachtor ID 1.0 507
lletolrchtor ltD 1.0 507
lletribuzin ltD 1.0 507
Propach lor ltD 1.0 507
Sinazine

TD 0.07 507
Aldicarb ilD 0.50 531.1
Atdicarb Sutfoxide ltD 0.50 531.1
Al,dicarb Sutfone ID 0.80 531.1
Carbofuran ilD 0.90 s31.1
Oxamyt ltD 2.0 531.1
Gtypftosate xD' 6.0 547
Endothat L ltD 9.0 548
Diquat ID 0.40 549

Note: This repraces the report signed on L2/L5/g4.

Roger y'. Scholl, ph.D.
Approved By:
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Alpha Analytical, Inc.
255 Glc,ndale Avcnur-,. .Juitr, 2 i
Sparks. Nevada 8g4jJl
( 7(l! r :lir5- 1044
F.{\: 702-35i-0406

/\U(=
fC=

,.., r,.:l!(') .: --'
I ':ii2Z ,.J tJ
+'r,l I

=q,LL<3

=6.J (T,

tr=>6 \ic::lrs. Ncr irtJlr

l-s()0-2s3- l ltt:l Analytical Report
For The v

t 7()l t .i51t-67at

v
(SOCrs)

iii.. phase rffihaseI af ad rn'l lt--^-.-r -! ^ rResurared and unresirared syith;ai; o;g;Iil'";il;Jfil:

Client ID: New Well
Lab ID: Ir{AX112294-01
Sampledz LL/22/94
Received: LL/22/94
Analyzed: L2/IS-/94

Chernax
992 Spice fsland.
Sparks NV 89431
Attn: Max Sheen
Job: Lightninlt r14x

Contsninont
Concentration

wlL
Detectiqr Iioit

uglL
EPA

Xethod
Datapon

XD 1.0 515. t
Dicatts

XD ln 515. I
Dinoseb

2,4'D
rD 0.20 515.1

ltD 0.10 515.1
Pichtorm

ilD 0. t0 515.1
Pentach tonophenot

llD 0.04 5r5. IZ.a-s-lP tsttvcrr
ll|'t o- 2n 5ls-r

n
Control Officer

Approved By:
Date:
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Res, trleuu 11.38 (eawu,5

l?*€a 1'{t'18 Har'r c'rr'.,1

At t^Je* €o'ru oarmeArurae

l"11 i-cs. 8f 's'u'r-'

?.3- +6.:,/
fllae'- ZqO @- a"oo F,&!

P.t-.'. l'?F.t


