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O--CONCLUSION

The Double Diamond. wells, under present conditions, are
capable of a long-term yield of 330 gpm and 800 gpm for
Wells DD-T-I and DD-T-2, respectively. Iligher short-term
yield,s are acceptable if pumping stays within the constraints
of availabre drawd,own, casing d,iameter, and pumping duration.
2 . 0--AourFER. CHARACTERTSTT,CS

Aquifer characteristics determined by the pumping tqst
conducted by cH2M HILL in I'ebruary 1984 are consistent with
the aquifer characteristics found, by Hydro-Search, Inc., in
December 1980 and January 1981. Table 1 summarizes the.
results of each test purnping.

3.o--LONG-TERM YIELD

The estimated yield of DD-T-I is 330 gpm, and. the estimated.
yield.of DD-T-2 is 800 gpm. Many factors affect estimates
of long-term yield of a well. Listed below are some of the
main factors associated with pred,ictions of long-term yield
and, their relationship to the Double Diamond werls, calcu-
lations of estimated long-term yield are shown in Table 2.

L. Punggg truralion--Estimates of long-term yield may
ffiinuous pumping or Lntermiitent
pumping (such as that caused by seasonal changes
in d.emand). Estimates of long-term yield for the
Dodble Diamond. wells are based on a continuous
d.emand for 19 years. Different values for d.ura-' tion of pumping and well yield may be substituted,
in the yield formula to estimate yield for inter-
mittent demands

2. I,imitations of Pumpinq Test--Long-term yield is
based on data collected. during 24 hours of contin-
uous pumping. Estimates of long-term yield are' based on the assumption that the aquifEr.is not
limited. and will continue to respond. under the
same conditions shown in the pumping test data.
Hyd.ro-Search, Inc., ran a 72-hour.pumping test in
1981. Their data indicate the aguifer associated.
with the Double Diamond'wells is more likely to
intercept recharge and may at some point during
pumping reach stead.y-state conditions (steady-
state meaning flow into the well means discharge
without ad.ditional drawd.own). Our long-term yield' estimates are conservatively based on the 24-hour
test pumping data
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Table 1

. DATA SUMMARY
DOUBLE DIAMOND RANCH WELL TESTS

Well No. DD-T-1 (Pumping)a

1984 CH2M HILL Transmissivity (gpd,/fE)

LgSL Hydro-Search (gpd,/ft)

Well Efficiency at 3OO gpm = 74 percent

Well No. DD-O-L (Observation)o

L984 CH2M HILL Transmissivity (gpd,/ft)

1981 Hydro-Search Transmissivity (gpdlft)

L984 CH2!1 HILL Storage Coefficient

1981- Hydro-Search Storage Coefficient
lrWell No. DD-T-2 (pumging)"

1984 CH2t4 HILL Transmissivity (gpd/tt)':
1981 Hydro-Search Transnissivity (gpd,/ft)

Well Efficiency. at 300 gpm = 84 percent

Well No. DD-o-2 (Recovery)b

1984 CHZU Uff,f, Transmissivity (gpdlft)

1-98L nyaro-Search Transmissivity (qpdlft)

L984 CttZt't HrLL Storage Coefficient

198L Hydro-Search Storage Coefficient

10,8OO gpd,/ft

L3,100 gpd/ft

Pumping

LO t2OO

9, 600

L2,5OO

11,900
:y',

l.LxL0 -

4.0 x 1O-4

L2,OOO

1O, gOO

16,2OO

L3 ,500

1.7 x 10

L.9 x 10

RecoYery

'

9r600

L0, 300

t_l_,400

11,300

1_2,gOO

13,400

14 | 4OO

11,600

-3

-J

"A.rar-g"
b

Averagie

T value
T value
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' Table 2
ESTIMATES OF IONG-TERM YIELD

DOUBLE DIA.I4OND WELLS

WelI DD-T-I

A - 330 9a11ons per minute

Recommended Maximum Q = 330 gallons
for DD-T-1 at 330 gallons per ninute

Well DD-T-2

Assumptions

1. L9-year continuous pumping (7-1og cycles)

2. 57 feet of available drawdown (As = 9.1 ft per 1og'cycle)

3. L0,8OO gpd,/ft tiansmissivity value (T)

TxAs
= 264

^ 10,800 x 8.1e=ft

minute. Well efficiency
approximately 70 percent.

Assumptions

' 1. 19-year continuous pumping (7-Log cycles)

2. 1L4 feet of available drawdown (As = L6.2 ft

3. L3,1OO gpd,/ft transmissivity value (T)

n_TxAsx- 264

13,100 x 15.2
- 264

per log cycle)

Q = 800 gallons per ninute

Recommend.ed Maximum Q = 8OO gallons per minutea. Well efficiency
for DD-T-2 at 7OO gpm is approximately 70 percenr.

2-Although test purnping data indicate the.aquifer wirl yield goo gpm for
7-1og cycles, the snall diameter casing may be significant as a con-.
trolling factor.
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3. Available Drawd.own--Long-term yield (19 years) is
ffiing the deep6st pumpin! Ieve1' desirable. Generally, the delired-maiimrlm depth
is just above the first perforated zone. For the
Double Diamond wells this depth is 57 feet and
LL4 feet, respectively, for Wells DD-T-I and
DD-T-2. Potentiometric surfaces are just above
ground. surface for, each wellr so available
d,rawdown is approximately 57 feet and ILA feet for
Wells DD-T-L lna pp-f -2, respect,ively

4. qqssng Dianete,s--Casing diameter limits the size
@t may be installed in the well.
High uphole velocities caused by high pumping
yields from small diameter casings may- cause-deL-
eterious effects on the well and pump. Based on
the test pumping data from DD-T-2, 16ng-termyields may Ue limited by the smali d,iaieter well
casing.

5. Additional Aquifen Demand--pumping wel1s within
: each other I s area of inf luence compound d,r.a'ardown

rates. Additional weLl d.evelopmenl within the
radius of influence of the Double Diamond we1ls
vrould reduce the long-term yield of the wells.

5. Well Efficiericy--The effects of well efficrency on
@ are primarily economic. Addit-ional
drawdown caused by well inefficiency increases
energy costs associated with pumping lift. The
shallow pumping levels anticipated with the Double
Diamond. welIs d.o not make well efficiency a majorfactor. Calculated efficiencies at various pumping
rat,es for each well are shown in the appendix.

. !! - -

4.o--FIELD WORK

Field work was und,ertaien in February Lg84. Robertson Engi-
neering of Carson City, Nevada, provided the necessary
equipment and personnel to install and operate the test
pumping equipment. Water level d.ata and field calculations
were completed by a CH2M HILL hydrogeologist and Washoe
County personnel.

A step-drawdown and, 24-hour constant discharge pumping test
vras run on each well. Wat,€r was discharged,.away from the
pumping well down a drainage channel. Water levels were
measured in the pumping well and one observation well for
each test. Measurements $rere made d.uring pumping and recov-ery. Discharge rates were monitored usiig an orifice plate
flow monitoring device. With the exception of a minor
engine sta1l during the constant discharge testing of werl

I
I
I
I
I
I



r
DD-T-I, the pumping tests ran smoothly. Data and calcula-

I tions for ealh lspect of the pumping iest arJ t"r"a.a inf the appendix.

I 5.0--WATER QUAIITY
t ,"*nr." ,r"." ..r*cted. for water quality analysis at the end
I of each 24-hour constant discharge test. The samples \,rrere
I rgtalleg by Washoe County for anilysis. Those anilyse"- should be dttached to this report when they become ivailable.
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5.0--APPENDIX

CONTENTS

North Well

Figure'1, 2, 3--We11 DD-T-1.--Step Drawdown Data
Figure 4--We11 DD-T-1--Pumping Data
Figure 5--We11 DD-T-1--Recovery Data
Figure 6--We11 DD-O-1--Pumping Data
Figure 7--We11 DD-O-1--Recovery Data

South Well

F igure
Figure
Figure
Figure
Figure

8, 9 , 10--We11 DD-T-2--Step Drawd.own Data
11--We11 DD-T-2--pumping Data
L2--We11 DD-T-2--Recovery Data
13--We11 DD-O-I--Pumping Data
14--We11 DD-O-L--Recovery Data.

RDR27 / 034
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