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INTRODUCTION

The Longley Lane Water Treatment Plant Monitoring Well is located in Washoe County
southeast of the Reno Tahoe International Airport (Figure 1). The well site is within the
SE% of Section 20, Township 19 North, Range 20 East, M.D.B.&M. at a location that is
within the Washoe County Utility Division corporation yard at 3031 Longley Lane, Reno,
Nevada. (Figure 2). The corporation yard is under consideration as a potential site for a
regional water treatment plant which will remove iron, manganese, and arsenic from
wells operated by the Washoe County'Utility Division. 

,^u
The Longley Lane Water Treatment Plant Monitoring WellwaSjrilled.and tested
specifically to: 

,1:":\
cltically to: ,/ "

"1 ,',\,
Assess the chemical quality of the groundwater in th6, aquift
Truckee Meadows. o? pariicutar inlerest are iron,^ma]igbnese)qrid grsenic, the
concentrations of which are known to be above.,the Diinking Wat6r,Sta.ndards in this

aquifer iri the southeast

\--{---'-
'' -9i\/a

a Assess the potential yield of a production well'at this.$

area of the lrucKee Meaclows. y', (, \
Evaluate the hydraulic properties of the aquifrer'materials.,
Assess the potential vield of a production well'at this.Site.'-\

area of the Truckee Meadows.

o Provide the design criteria for a subsequent produEtioq well, if such a well is
warranted. i.,-,.".. ''..o'\^

ECo:LoGtC Consutting Engineer, *"Sia,);pd bythe w"."nft;t%unty Utility Division
to provide hydrogeologic consulting services relevant toJhe design of the drilling and
sampling program, provid.g-ryell-site hydrogqolggic and quFlity-assurance services
during the drilling progrqin, iddntjfy zones in.the aquiferJo be investigated for
groundwater qualityraind aquife"r properties, obtain samples of the groundwater for
chemical analysis,/an$'tq assebs the results of t[tgrdrilling and testing program.
ECO:LOGIC also obtdined.the monitoring well.waiver (M/O-1331) from the Nevada
Division of Water. Resources'rieeded-to"construbt the well and a temporary NPDES
permit (TNEv200{3ZSl.frohrlhbSevida Divi'sion of Environmental Protection needed to
discha.rg'b'water dr"iiing tbst punlping. ECO:LOGIC also coordinated the drilling program

\""'',r
The monitoring i,rrell was dr;illgd and constructed by WDG Exploration of Zamora,
California undeir.s0b-contrabt to ECO:LOGlC. WDC also provided the test pumping
equipment. eCO:l,OClQ orchestrated the pumping tests and analyzed the test data to
evaluate the hydraulic,froperties of the aquifer materials. A water sample was collected
from the monitoring vriell near the end of the pumping test and submitted to a State of
Nevada certified laboratory for analysis.

wit[![e Washoe Cou.rity Airport so that air traffic was made aware of the
pre$6nce bt ttre drill rig.-\,. i
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FIGURE 1. WCUD LONGLEY LANE WATER TREATMENT PLANT PROJECT
LOCATION MAP.
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WCUD LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL
LOCATION.

This report:

. Summarizes the drilling and testing program.
o Presents an evaluation of the hydraulic properties of the aquifer at this locale.
. Discusses the probable yield of a production well at this site.
o Provides the results of chemical analyses of groundwater sampled from the well.
o Presents design recommendations for a production well, should the County elect

to complete a production well at this site.
o Assesses the likely interference on other wells in the vicinity that might arise

from pumping a production well at this site.
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WELL CONSTRUCTION SUMMARY

The Longley Lane Water Treatment Plant Monitoring Well was drilled by the mud-rotary
method. The drilling equipment included a portable drilling mud system consisting of
fluid tanks equipped with de-sanders and shaker screens which remove the drill cuftings
and suspended solids from the drilling fluid. The mud system helps maintain properties
of the drilling fluid which facilitate collection of representative samples of the formation
material. These formation samples, or drill cuttings, were obtained from the drilling-fluid
returns for each five-foot interval penetrated by the borehole. Select samples of the drill
cuttings were analyzed for size and gradation. Drill cuttings werg dispersed at the site
upon completion of the project. Drilling fluids and turbid wateTesulti4g from well
development were disposed of at the drying beds at the Trucke.e Meadows Water
Authority's Glendale Water Treatment plant. 

.4".t oti

The target depth for the monitoring well was 500 feetl (lriqs OrittdO.iifqro phases. The
first phJse eniailed drilling a nomiial 8-inch diame!6rlitbt tiote to thd tqlgqt depth pf 500
feet. Upon completion of drilling to the target 9"'pth, a suit*e of borehole ggbp!1y,sical logs
was completed. The logging suite included sfontdneous potential, point rbsistance,
short- and long-normal resistivity, lateral resistivit!;.nbtg;afgamma radiation,'and caliper
logs. Copies of the geophySical log printouts are prov.lded in the Appendix. Select
geophysical logs are provided for copparison with the'lithblogy and well construction
details in Figure 3. The lithologic and,b<jiehole geophysiba! log data were used to
design the completed well. The second'Bhaqe of .well constructioii entailed back-
grouting the pilot hole to a depth of 320 fdet and rebming the.pilot hole to a diameter of
10 5/8 inches to a depth of 320 feet. " ,,,, .l;:r'"'-. ."' ,/"

, '. , 
' "'t.', ':. ',''/ ";r'

Ghronology .t{!'
-/t "".. 'l j

July 14, 2004 - WDC Exploration mobilized drilling equipment to the site.
July 15 - Ten feg! of 12-inch.diametei conduct6i casing were installed and the pilot hole

was'drilled to.a deplh'of 140feet. t'
July 16r/Jtie"g %.inqfiOiamlter'pilot hole was advanced to a depth of 440 feet.
July J7 '.,The borehole.wds advance{to the target depth of 500 feet and boreholei .,geophysical logs Were acquired.
July 19 jT$b.borehole was clean6tl to the bottom and plugged with neat-cement grout

from 320 to 500 feet below the land surface.
July 20 - The bo,ldhole was.,ieamed to a diameter of 10 5/8 inches from the land surface

to a depth 320 feet.
July 21 - The tremid,pipei was installed, followed by the 6 S/8-inch diameter well casing.

The filter pack was installed to a depth of 135 feet.
July 22 - The filter pack was placed to a depth of 120 feet, a bentonite/sand grout cutoff

was placed from above the filter pack, the sanitary seal was instblled, and the
temporary conductor casing was removed.

July 29 - Well development using the drill rig was initiated.
July 30 - The drilling equipment was demobilized from the project and the development

rig was mobilized to the site. The test pump was installed and well
development using the test pump was initiated.

August 2 -Well development using the test pump was completed.
August 3 - The 4-hour duration step-drawdown test was performed.
August 4 - The 24-hour duration constant-discharge test started.
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The borehole was completed as a monitoring well. lts fifr1'depth.a\np the perforated
intervals of the casing were based on a review of the'SampJes of the"for,mation materials
penetrated by the borehole and an examination of the bcjrehole geophydical logs. This
information suggested that the highly permeable geologic materials weie encountered
between the depths of approximately 68 and120Q feet beloW land surface (b.1.!:) with
additional permeable strata to a depth of 310 feet.b.l)s. B61orfu,910 feet, thg.formation
primarily comprised clay and silt wiih sand interbeC\.ahd'<iccasional gravei. As a result,
the lower portion of the borehole was^beckfilled with nbat-bement grout to a depth of 320
feet. The grout was placed by pumping Via.a tremie pipe:'.The tremie was raised as the
grout displaced the drilling fluid'from th{!or.e.{ole,.-. ' ", )lr'
The monitoring wellwas constructed *itn ,O,sla-.nei oi,tsio" 6jir"t"r 0.188-inch wall-
thickness steel well casing'tO adepth of gis&dt in a iOSle-inch diameter borehole to a
depth of 320 feet. Fai1ory-hill-slot perforatioirs with an''bperture width of 3132-inch were
placed in the depth interyals of 135 to 255 and 275 to 315 feet b.l.s. The casing was
joined by welding.tfne.)npular,space surroundi'p-$'the well screen was filled wiih a
nominal 6-9 mesh size silicb.sdnd filter'pack from the bottom of the borehole to a depth
of 120feet.b:1.5. An-interriediitg annulirr spalwas placed between 258 and 269 feet
b.ls. The'.filtbi pack.anb'annllqlsealwere installed via a tremie pipe to ensure its proper
placeme4t. The tremie wbs raised'as the filter pack filled the annulus. A bentonite grout
cutoff was'placed abovejthd filter pqck. The annular space above a depth of 101 feet
was sealed iVith neat-cement grouf placed by pumping through the tremie pipe.\\\:

\=t.';

Well constructiontetails afe"summarized in Table 1 and illustrated in Figures 3.
\ f, 

'/.,-..t'..,*/

August 5 - The constant-discharge test ended.
August 6 - The test pump was removed from the well.

Lithology

ECO:LOGIC personnel logged the formation samples in the field as the borehole was
advanced. The borehole penetrated unconsolidated alluvialdeposits comprising gravel,
sand, silt and clay, and mixtures of these materials. An abbreviated geologic log is
provided in Figure 3 and the complete field lithologic log of the borehole is provided in
the appendix.

Monitoring Well Gonstruction
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Well Development \ *i"
"r /-

lj&
The primary reasons for development are\to remove reSidualdrilling fluid and restore
any damage to the formation'that may have ldsirlted frbm rivell construction. Formation
damage includes plqg$inQ of'.thti'formation dlre to invasion of drilling mud or a buildup of
a filter cake on the.formation/bbrehole interface.*"_,.,\r.,* , j \r"r?
Welldevelopmentwas ini{i)teO.anilithe"sanitait'seal cured. This initial development
work entailed aii-lift pumping the well for 7^1/zhours using the drill-rig mounted air
compres$or to remoye""residu"al, drilling fluids. After the residual drilling fluid was
remol6d,.the wellwa's altbrnately s'urged and pumped with the test pump for 14 hours
until,the discharge was Vi.sibly clean. The drilling fluid and initialwater pumped from the
well during.development Were contained on site and later hauled to the drying beds at
the Truckee'l-Vkiladows Water, Authori$'s Glendale Water Treatment Plant.\\t 

t't'. ,' ;
r \"",,1"

a/
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TABLE 1.
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL

CONSTRUGTION DETAILS
Conductor Casinq 0 to 10 feet b.l.s. 123/a-inch O.D. x 0.250-inch wallthickness steel"
Blank casing +Z to 135 feet b.l.s. and

255 to 275 feet h I s
6 S/8-inch O.D. x 0.188-inch wall thickness
ASTM A 53B steel.

Perforated lnterval 135 to 255 feet b.l.s and
275 to 315 feet b.l.s..

6 S/8-inch O.D. x 0.188-inch wall thickness
ASTM A 538 steelw/ 3i32-inch aperture-width
factorv mill slots

Filter pack '120 to 258 feet b.l.s. and
269 to 320 feet b.l.s.

6 x 9 mesh Colorado Silica Sand. The filter pack
was placed using a treinie pipe. Fluid was
circulated throuqh the trerhie durinq installation.

lntermediate seal 258 to 269 feet b.l.s. Mixture of bentonite and sand placed via a
tremie. ,-',.y' 

tr '\
Grout cutoff 101 to 120 feet b.l.s. Granularbeintonite'r'\
Sanitary Seal Land surface to 100 feet b.l.s. NeaJ ibnleht grout in the annulus surrounding

the 6 5/8-inch casing from.m'e land surface to
.101 feet b.l.s. All grout was placed by pumping
viaatremie.oipe. \ ''\.rl

Protective Casing +2.5 feet to 3.5 feet b.l.s t
"1.2-ingh 

diamdte^r steel welded to thdconductor
casjng;egujnpedrw/ locked cap arid surrounded
bv a'concrete pad.
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WELL TESTING

TESTING SUMMARY

Equipment

Testing of the Longley Lane Water Treatment Plant Monitoring Well was accomplished
using a submersible turbine test pump powered by a diesel generator provided by WDC
Expforation. The pump bowls were set at a depth of 144 feet b.l.s. The discharge was
conveyed to a Boynton Slough under the terms of the temporary.NPDEs permit
obtained from the Nevada Division of Environmental Protectiop.;Thb-pumping rate was
controlled with a gate valve and measured with a McCromeJer flow meter in the
discharge pipe. A stilling well was installed to the top of th'e'pufn'p{o facilitate measuring
water levels. Water levels in the wellwere monitored withlan ln:Sitir,i/iniTROllrM data
logger equipped with a 30 p.s.i.g. pressure transducei',Jh\e data iogler was accessed
thidugh d riitop computer ano iieio data plots wer6'doht'inuously u[o-a1]o.as testing
progressed. .o'i',. b '\"t-, p

t'. \ '\ " //\;",/
Step Testing .,r -\."/," \ g'

Step testing entails pumping the well:at.progressivefyligh", rates while monitoring the
water levels in the pumped well. The'puipose of a step test is.to evaluate the
performance of the weli over a range 6:f.pumpiirg. rgtes and io a956ss the overalt
hydraulic efficiency of the well. Knowled$e of 

'the,eJficie..ncy oy'the well helps to assess
the performance of a subse.quent larger-di?mg-tgr prodqctigri well that might be pumped
at higher rates. 

,,.1,-. .. 
."", .i.f' 'rr'

,/.' \ i -l'.

' Static waterilevel:.5.9 feet;below the top.gfthe stilling well (top of stilling well was
3.3 feet'abbve the:land surface)l , "'

Testin g com menle.&'07:zO. nfS 8 | 03 | o+' {
Tqst ii uratidh :- 4 hori rs 2.min utbs (242' m i nutes).
T6sting teiminateo: 1 i :22'hrs 8lo3to4.

,' -,^ - \ t... rr'r-l
Thd'Step:drawdown test'comprised,four steps. The drawdown data are illustrated in
Figure 4 and'provided in digitalfoiinat in the Appendix.

ai
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report.doc

8



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

WCUD LONGLEY LANE WTP MONITORING WELL
step Test a/3/o4

TIME SINCE PUMPING STARTED, t (MINUTES)

FIGURE 4. STEP DRAWDOWN TEST DATA.

The step test is summarized below in Table 2 and Figure 5.

Table 2
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL

STEP TEST SUMMARY.

Step Duration Pumping Drawdown Specific
t Rate s Capacity

(Minutes) O (feet) Cs

(gpm) (spm/ft)
| 60 110 6.58 16.72
il 60 200 1 1 .53 17.35
lf f 60 300 18.2 16.48
lv 60 400 25.77 15.52

E

;
ttu

fl
20
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LONGLEY LANE MONITORING WELL STEP TEST 8/03/04

,

a"
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o
3
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10-

0

450

PUMPING RATE, Q (GPM)

@
FIGURE 5. STEP TEST SUMMARY

Gonstant-Discharge Testi ng

The purpose of the constant-discharge test is to evaluate the hydraulic characteristics of
the aquifer. These parameters influence the long-term performance of a well and are
necessary to evaluate the potential impacts on nearby wells due to pumping. The
constant-discharge test entailed pumping the monitoring well at a constant rate for 24
hours while monitoring the water level in the pumped well. Constant-discharge testing
ensued after the water levels in the well recovered over night following the step test. At
the conclusion of the pumping test, water levels in the wells were monitored for a
recovery period of approximately 24 hours.

Static water level: 5.8 feet below the top of the stilling well (top of stilling well
was 3.3 feet above the land surface).

Pumping commenced: 07:30 hours 8lO4lO4
Discharge rate: approximately 400 gpm
Test duration: 24 hours
Pumping terminated: 07:30 hours 8105104
Pumping level at the conclusion of the pumping test: 34.04 feet below the top of

the stilling well.
Drawdown in the well at conclusion of test: 28.24 feet
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I Figure 6, below, shows the drawdown and recovery data for the test. The test data are
provided in digitalformat in the Appendix along with the field data sheets and field data

I plots.

t

WCUD LONGLEY LANE WTP MONITORING WELL
Constant Discharge Test 8/{04 - 8/5i04

a-

Q = 400 gpm

0 500 1000 1500 2000 2500 3000

TIME SINCE PUMPING STARTED, t (MINUTES)

FIGURE 6. CONSTANT.DISCHARGE TEST DRAWDOWN DATA.

I PUMPING.TEST DATA ANALYSIS

I Analysis of the test data was accomplished in two phases. The first phase entailed a! graphical analysis of the data in the field as testing progressed. The second phase
entailed numerical inversion of the test data using the computer program WHIP (Well

I Hydraulics lnterpretation Package ver. 3.22: Hydro-Geo Chem, Inc., 1988). The
I numerical analysis was inititated in the field and completed upon return to the office.

The solution was judged to be adequate when both the step test and constant-discharge
11 test data could be simulated using similar aquifer properties. These properties are:

I
Transmissivity: 6,500 feet'lday (49,000 gallons per day per foot width of aquifer)
Coefficient of storage: 0.0065

- These values are indicative of a highly transmissive, semi-confined aquifer.

t
I H:\Projects-ActiveV003\WCUD03-003 t ongley tane WTP\3.2 Addl Eng Services\3.2.1 Longley Test Well\Report\Longley mw

t 
report.doc

l1

I



I
I Step-Drawdown Testing Results

;; The results of the step-drawdown test data analysis are illustrated in Figure 7. The
I figure depicts the observed drawdown in the well and compares it to simulated

drawdown calculated on the basis of the average well and aquifer parameters
r determined from the analysis of the test data.

t
WCUD LONGLEY LANE WTP MONITORING WELL

I StepTestS/3/o4

l0
I

R@v6y

=t=.--r I'
Steo ll Q = 200 ooml0 ----

I

Transmissivity, T = O,SOO dlOay
Coeff. of storage, S = 0.0065
Well radius, r* = 0.26 ft
Effective radius, G = 0.26 ft
Well loss coeff., C = 0.00241
Well loss exoonent, n = 1.41

{
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TIME SINCE PUMPING STARTEO, t (MINUTES)

I
r FtcuRE 7. STEP TEST ANALYS|S RESULTS.

r Figure 7 shows a good correlation between the observed data and simulated drawdown.
Cimparison betwden the observed drawdown and the theoretical drawdown for a'loOo/oI

I efficient well indicates that the monitoring well is relatively inefficient. Calculatedr efficiency for t =60 minutes is summarized in Table 3.

Tabte 3
I LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL EFFICIENCY

Step Duration Pumping Calculated Theoretical Efficiency
t Rate Drawdown Drawdown o/o

I at 100%
(minutes) O s Eff.

(gpm) (feet) (feet)r ,i 33 13 ,??, 313 33
ilt 60 300 17.88 10.42 58
rv 60 400 25.55 14.08 55

I
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Gonstant-Discharge Testing Results

The results of the analysis of the drawdown and recovery data from the constant-
discharge test are depicted in Figures 8a and 8b, which provide plots of drawdown
versus time using both arithmetic and logarithmic time scales. The plots compare
observed and simulated drawdown in the well based on the aquifer and well properties
determined from the analysis.

WCUD LONGLEY LANE WTP MONITORING WELL
Constant Olscharge Test 81U04 - 8/5/04

Pumpinq rate, Q = 400 Opm
TEnsmissivity, T = 6,500 f/day
Coen of storage, S = 0.0086

Efiective Edi6, r.= 0.28 fi
Well bss oeff., C = 0.00241
Well loss qmnent. n = 1.41

\-q-t;;=---==.-
I

TIi'E SINCE PUMPING STARTED, I (MINUTESI

f"jiJJ-ed-cilA;l

FIGURE 8a

WCUD LONGLEY LANE WTP MONITORING WELL
Constanl{)ischarge Te3t 8/4d04

il
Pumping Ete, Q = 40O gpm

T€nsmisivity, T = 6,500ft'z/day (
v

o
o

Well Gdius, r. = 0.26 fl
Effelive €di6, r. = 0.26 ft
Well lN c@ff., C = 0.00241
Well lo$ expqent, n = 1.41

!eI t|bF |h t! * \r| +lq*
h

"Ei;.i-fthi, -l

0.1 1 10 100 1000 10000
TIME SINCE PUMPING STARTED, t (MINUTES)

F obswed 
-catc"latedl

FIGURE 8b
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL

CONSTANT.DISCHARGE TEST ANALYSIS RESULTS.
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WATER CHEMISTRY RESULTS

A water sample wascollected by ECO:LOGIC on August 5, 2004 near the conclusion of
the constant-discharge test. The well was sampled for analysis of major cations, major
anions, and trace metals, which include Phase ll and V inorganic constituents, Synthetic
Organic Chemicals (SOCs), Volatile Organic Chemicals (VOCs), and radionuclides.
Additional samples were collected for iron, manganese and arsenic after one, three, and
eight hours of pumping and a large bulk sample of the water was collected for an
analysis of the treatability of the water by CH2M-HlLL.

The water samples were submitted to Sierra Environmental Monitoring, a State of
Nevada certified laboratory. The results of the laboratory analyses for iron, manganese,
and arsenic are provided in Table 4. The analytical results from last water sample are
provided in Table 5 and the laboratory report is provided in the appendix.

The data in Table 4, below, indicate that the concentration of iron was consistently below
the secondary drinking water standard, manganese was below the recommended
secondary drinking water standard of 0.10 mg/l but greater than the recommended
standard of 0.05 mg/|, and arsenic was below the current MCL of 0.50 mg/|, but in
excess of the revised MCL which becomes effective in January 2006.

A dlscussion of the water quality data will be inserted upon receipt of the data.
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TABLE 4.
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL

IRON. MANGANESE AND ARSENIC CONCENTRATION.
Concentration (mo/l) MCL

Date Time 8/4/04 08:30 Bl4lO410:30 81410415:30 8/5/04 06:00
Arsenic 0.032 0.033 0.032 0.32 0.5010.010"
lron 0.110 0.07 0.06 <0.05 0.6'/0.3'
Manqanese 0.083 0.069 0.061 0.056 0.1"/0.050

Notes: a.
b.
c.
d.

Primary standard.
Primary standard, effective January 2006.
Secondary standard, maximum.
Secondarv standard. recommended.
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Table 5.
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL

WATER CHEMISTRY DATA FOR SAMPLE COLLECTED AUGUST 5.2004.
ANALYTE CONGENTRATION

(mg/l unless noted
olherwisel

MCL
(mg/l unless noted othenrise)

Phase ll Inorqanic Ghemicals
Fluoride 4
Barium l' "u2
Cadmium z',' 0.005
Chromium 0.1
Mercury / / "* 

t0.002

Selenium \. , \ 0:05
Asbestos (fibers longer than
1Ozm)

not analyzed 
, /.

t,,'\ 7 million
\\

Nitrate 10 as (N) u\

Nitrite u'., 1 as (N) "". ,/
Total Nitrate + Nitrite ':1 10 as (N)

Phase V Inorganic Ghemicals
Antimonv -\ 

0.006
Bervllium 0.004
Cvanide !'.' \. r .. :i 0.2
Nickel t" 0.1
Thallium \,, 

"' 
.t" -r. '*..'..".' 0.002

Arsenic "/ 0.010
Secondary Drinkinq.Water Standards c'

Chloride t 400
Color i ; ':-r-.?

15
Coooer 1

Foamino Aqents-(MBAS) ---., - '**,/ 0.5
lron ;1,.-'-"**. 0.6
Maqnesium '''. '\ 150
Mariqahese *. \. \ './ 0.1
Odor (T.O:N.) 3
pH (Std.'Units) 'x I 6.5-B.5
Silver \ 0.1
Sulfate \ \. ,. 500
Total Dissolved Solids (TDS) 1.000
Zinc 5
Fluoride { 2
Radionuclides
Gross a activitv (oCi/l) 15
Radium""" (pCi/l) 3
Uranium (mq/l) 0.03 (orooosed)

Gross I activitv (pCi/l) 50
Phase | & llVolatile Orqanic Ghemicals
VinvlChloride 0.002
Benzene 0.005
Carbon tetrachloride 0.005
1,2-Dichloroethane 0.005
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Phase V Svnthetib.Orqanic Chemicals
Benzolalovrene 0.0002
Dalaoon o.2
Di (2-ethvlhexvl) adioate o.4
Di (2-ethvlhexvl) ohthalate 0.006
Dinoseb 0.007
Diquat o.o2
Endothall 0.1
Endrin 0.002
Glvohosate o.7
Hexachlorobenzene 0.001
Hexachlorocyclopentad iene 0.05

H:\Projects-ActiveV003\WCUD03403 Longley lane WTP\3.2 Addl Eng Services\3.2.1 Inngley Test Well\Report\Longley mw
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Trichloroethvlene fiCE) 0.00s
Para-Dichlorobenzene 0.075
1,1-Dichloroethvlene 0.007
1 .1 . 1 -Trichloroethane o.2
cis-1,2-Dichloroethylene 0.07
1 .2-DichloroDroDane 0.005
Ethvlbenzene o.7
Monochlorobenzene 0.1
o-Dichlorobenzene 0.6
Stvrene 0.1
Tetrachloroethvlene (PCE) .' 0,005
Toluene ,'.'' '1\

Trans-1 .2-Dichloroethvlene ,, 0.01
vlenes (total)

Phase V Volatile Orqanic Ghemicals \i '. \
Dichloromethane 1 \ 0i005.
1 .2.4-Trichlorobenzene /"/ 0.07 '\
1, 1,2-Trichloroethane .l'\,. t" 0.005\ \ ..
Phase ll Synthetic Organic Ghemicals a---". \ .r \..
Alachlor ,r",' \ 0.002 s'
Aldicarb 0.003
Aldicarb sulfoxide . "-, 0.004
Aldicarb sulfone 0.002
Atrazine '\- r 0.003
Carbofuran t-/ 0.04
Chlordane "- ; 0.002
Dibromochloropropane / 0.0002
2,4-D ..'' !'" '- ' 0.07
Ethvlene dibromide' .. 0.00005
Heptachlor r tf 0.0004
Heotachlor eooxide '\, \ 0.0002
Lindane .,t. - " ^. '\ --.\a,... 

/ 0.0002
Methoxvchlor --." - '\^ '\ 0.04
Polvchlorinated biphenvlS.. 0.0005
Peritachlorophenol \ \./ 0.001
Toxaohenb.. \,. r .irl 0.003
2,4,S-TP.r 0.05
Disinfection. Bv-Products' (interim)
Chloroform *\ 0.10 (TTHM)



OxamvlUvdate) n.d o.2
Picloram n.d 0.5
Simazine n.d 0.004
2,3.7.8-TCDD (Dioxin) Not analvzed 3x10

Note: n.d. signifies not detected.
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ANALYSIS OF PROBABLE WELL YIELD

Probable WellYield

The probable performance of a production well at this locale was evaluated on the basis
of the information provided in the monitoring well logs and pumping test results. This
evaluation was accomplished through simulations of pumping for a 16-inch diameter,
315 feet deep production well. Pumping rates of 1,500 and 1,800 gpm were simulated
to bracket a probable design pumping rate for a production well at this locale. The
computer program WHIP (the same program used to analyze the test data) was used to
calculate drawdown in the well and the aquifer. n

lr'^-'\
The principal assumptions for the analysis include: -{ *...

4/\" \. The well radius is 16 inches. i r' ' '' \.
o The well depth is 315 feet. ,o'1\\ 

'oa^\"

o Initial static water level is approximately 3.fe6t below the land'surface.
o Transmissivity is 6,500 feet2lday (49,90d !pd/ft). q '.... t..,..y'

. Coefficient of storage was assumed td be 0.0065. . No.increase in storage
coefficient as a coniequence of delayed vibro Wa$.ifr,6feo. '''. The aquifer is uniform, isotropic, and infinite in.qreal extent.

o No recharge to the aquifer oictrs during the simulatio.n period.
. The well is 80% efficient. ProperJy.lbnstructed weils,i'an achieve efficiencies of

greater than 90%. "., 
'' .- : " '.;./

o The well is pumped 24 hours per day, 7.$ays..per wepk for a period of g0 days.

The resutts of the ,irrriiionr.iie oepictec''linifgrr" 9J#; 9b. From Figure ga, it is
anticipated that the -l0ater level in'the aquifer immediately outside of the well casing
would be drawn down{o\a depthpf approximatdly,TS f€et below the land surface after
90 continuous days of puniping afa ratq_of 1,900 gpm and that the pumping level in the
well might be'expeeted toapproaih a depihpf 86 feet. The geologic and geophysical
logs forJhle'monitor:ing'wgll ihdidate that the principal aquifer begins at a depth of 68 feet
O.l.s. arid'that no sighificdnt aqfuitgrds_are present from the top of the aquifer to a depth
of 200'fedt,. so that the pumping l6vel-would not be drawn down significantly below the
top or tn" qT,l.T' ,. : 

p'/

From Figure 9b, it.is anticipated that the water level in the aquifer immediately outside of
the well casing Wo"uld.be,$rawn down to a depth of approximately 88 feet below the land
surface after 90 cohtinr,lous days of pumping at a rate of 1,800 gpm and that the
pumping level in therwOll might be expected to approach a depth of 102feet. lt is good
practice limit the drawdown in a well completed in an unconfined aquifer to no more than
two-thirds of the saturated thickness [Driscoll, 1986]. ln this case, less than 10% of the
total aquifer thickness would be dewatered in the immediate vicinity of the well, so that
dewatering of the aquifer will have little impact on well performance.

Preliminary plans callfor a production well to be located approximately 800 feet east to
northeast of the monitoring well site. Conditions in the aquifer might be somewhat
different at the proposed production well site and these differences could influence the
performance of the production well.
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WCUD LONGLEY LANE WTP
Projected Drawdown at 1,500 gpm
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WCUD LONGLEY LANE WTP
Projected Drawdown at 1,800 gpm

|\
H.i \.

>- iiT1

H+
{}- s
N

tr ir

1 day

q.i :L 1O days

Pumping rate, Q = 1800 gpm

Transmissivity, T = O,SOO dlday
Coeff. of storage, S = 0.0065

+* .t | 
; 60 days

li I I ['g01"'"

.t
Effective radius. r- = 0.67 ft

hi.ii

FIGURE 9b.

PREDICTED PERFORMANCE OF A PRODUCTION WELL AT THE LONGLEY LANE
WATER TREATMENT PLANT MONITORING WELL SITE.
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POTENTIAL INTERFERENCE EFFECTS

The two simulations of production well performance also included the potential
interference from pumping a production well at Longley Lane Water Treatment Plant
Monitoring Well site. Interference drawdowns were calculated for distances of 500 feet,
1,000 feet, 1,500, 2,000 feet, and 2,500 feet from the pumped well. These are listed in
Table 6.

TABLE 6.
PROJEGTED INTERFERENCE DRAWDOWN FROM A

PRODUCTION WELL AT THE PROPOSED WATER
TREATMENT FAClLlry. .1,- -t*.

Radial Distance, r (feet)'1
Drawdown, s (feei)/'\ 'o,

Pumping
Rate

1500 gpm
1.800 qom

i,
500 1,000 1,500\ ' ?,000 \ 2,500
24.5 19.6 toie -\ i+.2 '13.2,
29.4 23.5 .."'20.1 17.7 15:8 \

Assumes pumoinq 24 h6ursldav for 9O.davs.

\/i"\ ;'-t \.jr'
\\

PRODUCTION WELL DESTGN REqOMMENDATTONS. \
!.'

The available information suggests tnit.it'ilhighly likely tn)t g wgficapable of providing
1,500 to 1,800 gallons per minute can bd comptetdU af the sile <if the Longley Lane
Water Treatment Plant monitoring well. The productiori wellinay be located
approximately 800 feelto th-b east or north"eaSt bt tne rironitoring well. Because the
water-bearing alluvial,$eposits. iir.fhe southeidst Truckee'Meadows are not uniform, there
is a possibility that the conditions for the production well may differ from those at the
monitoring well site. Gonsequently, a pilot hole S.hould be drilled as part of the
production well program to boffirm lhe design-b6sed on the monitoring well 800 feet
away. ,," 

-- -\ .r.a \". (. - - - " .,/
,1.f " \

,r1 "/ 
'., \ \ \.

Recgniniendations for the'designpf a.production well at this site include capable of
prodlcini1,500 to 1,8OO.gillons ber ininute include:

t\'", 
, {

Drilling methdd,- Reverse circulation. This method utilizes relatively clean water as
the drilling'fluid. lt minimizes the potential for formation damage during drilling
and results.in lgSg,time needed to develop the well. The drilling equipment
should include pcirtable mud tanks and these should be equipped with de-
sanders and.shaker screens to maintain a high-quality, low-solids drilling fluid.
The pilot hole should also be drilled by the reverse circulation method.

Well depth - 315 feet. Completing the well deeper is not expected increase the well
yield significantly because the deeper formation materials are less permeable
than the sands in the upper portion of the aquifer.

Gasing diameter - 16 5/8 inches outside diameter x 5/16 inch wall thickness.. The
optimum casing diameter for wells yielding 800 to 1,800 gpm is 16 inches
(Driscoll, 1986). 16 inch diameter well casing easily accommodates a 1,800 gpm
pump without being excessively large for a pump capable of 1,500 gpm.

Borehole diameter - 26 inches. A minimum diameter of 24 inches is necessary to
maintain the proper annular space surrounding the 16-inch diameter well casing
plus a 3-inch diameter gravel-fill pipe and 2-inch diameter external sounding
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tube. Larger diameters require more materials (filter pack and cement grout for
seals) and reduce the efficacy of well development.

Filter pack - Golorado Silica Sand 6 x 9 mesh size. This size and gradation
represents readily-available materials that will retain the finest size of the
permeable formation materials penetrated by the monitoring well borehole (see 

.

sieve analyses plots in the appendix).
Screen aperture-width - 0.090 inches. The slot size will retain at least 90% of the filter

pack.
Screen type - shaped wire continuous slot well screen, Type 316 stainless steel.

Continuous slot well screen provides the highest percentage of open area per
lineal foot screen. Type 316 stainless steel will extend the.life of the well screen
and enable chemical treatment of the screen to maintain'optirqum well efficiency,
if required. Type 316 stainless steel has the advantage"over Type 304 stainless
steel because it is resistant to hydrochloric acid-ba5.ed.chemical treatments
which may cause stress fracturing of Type 304 sieel. \,"" \

Screened interval - approximately 100 linear feet.place$ below a depth of 135 feet.
Sanitary seal - land surface to a depth of 100 fe6t:-A'minimum sda[depth of 100 feet

b.l.s. is required for public water supply wells. Because the forrhalibn materials
are relatively uniform, a sanitary seal..dee.pbqthan 10Q feet b.l.s. (sby ]30 feet)
does not offer significantly more protectioh against'cohtamination or:igiinating at
the land surface. \ \( '/

\,o
ii.'' *..- t'- t"
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AUC_09-2004 HON 04: I5 PIl SIERRA ENVIRONI1ENTAL FA)( N0, 85i2404

Environmental
Monitoring, Inc.

P, 0l

Date Reccived

81s12004

Datc
Anrlyzed

SuplcID:
s200408-0303

Laboratory
Analysis Report
RePort [Dt 62492

Eco Logic Coruulting Eogineers

Attn: Dale Bugeuig

10381 Doublc RBlvd,

Rsno, tW 89521

Cuslomer SruPle ID
wcuD03-003.3.2.1-1

Unitr
Of Mersurc

Drte:
Cllent;

Tekmby:

PO #:

Dete Sampled

44n004

MCL

8t9t2004

ECO-s00

B, Kearncy

5500001827

Tlmc Sampled

8:30 AIvI

AndyrtMethodPsrrmetcr
Trettcn

Li
Tnrttctr

mSlL
mglL
mclLI

Arsenic - ICP-MS
Iron - ICP-OES
Mangancse - ICP-MS

EPA 200.8
EPA200.7
EPA 200.8

0.032
0,lt
0.083

0.01ng/L
0.3 mell
0.05 mg/L

8t9t2004
81et2004

8t9t2004

SAiltpLE WATER AS TESTED-DID-IDID NOT MEET ITRINKINC WATER STAI{DARDS.

I
I

SemplcID:
s200408-03M

Curtomer Sample ID
wcuD03-003.3.2.1'2

Method Rerult

Date SamPlcd

8141200/.

Units
OfMeasure MCL

ftme Srmpled

l0:30 AM

Anrlyst

DatcRcceivcd

815l20u

Drtc
Anrlfred

Prrrmctcr
Arscilc - ICP-MS
Iron - ICPOES
lvfanganese - ICP-MS

EPA 200.8

EPA 200.7
EPA 200.8

0.033
0.07

0.069

0.0r mg/L
0.3 rne/L
0.05 me&

Trettcn
Li

Trctten

8t9t2004
8l9l20M
8t9t20M

melL
mgll-
mglLI

I
I
I

SAMpLE WATERAS TEsTED_DrD k . DrD NOT MEET DRINKNGWATER STAIIDARDS.

Senple ID:
s200408.0305

Curtomcr SamplelD

wcliDo3-003.3.2.r-3

Date Sampled Time SnmPled

81412004 3:30 PM

MCL Anclyst

Date Receivcd

81512004

Dgte
Analyzcd

PrrEnctcr

UEitg
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