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uraEElrescrlJrccl
consulcanq Enq|neers, it-tc.

28 VINE STREET o RENO, NEVADA89503 o 322-9443

GEORGE W. BALL, JR., P.E.

JAMES E. ARDEN, P.E.

April 10, 1980
File 7927

Mr. Floyd Vice, P.E., Director
Washoe County Department of Public Works
1205 Mill Street
Reno, NV 89502

Subject: Stead Golf Course - Well Investigations

Dear Floyd:

In accordance with our proposal dated September 20, I979r w€ dF€ submitting
our report of the result of our investigation of the referenced facility.
Included herein are reconunendations concerning this important source of
water supply for the Stead Golf Course, as well as discussing a'lternatives
for additional source of supply development.

WATERES0URCE appreciates this opportunity to be of service to the County.
Should you have any questions concerning this reportr w€ would be happy
to review them with you at your convenience.

S i ncerely,

WATERESOURCE CONSULTING ENGINE

.-' -\4

-{;,6i

@'T%
's APil 1980 *'
i REcENvED"I
P .^. Of{ice-af ,.:t:-- Woshoe County :,
\f'. Public Works ..,-,/

\ror r.ty

ERS, I\;--__

Pres i dent

GWB/dmo

Encl osures

c: Gene Sullivan, Superintendent
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SECTION 6

!!arI&_q_u_4!-lrv-

A'lthough not outlined in the scope of work, atlalyses of the qua'lity of

urater as varies w j th puurping tinre were perfornteci. Since the vlater is

uti l i zed for turf pranagerirerrt, the anal yses l'tere perfornted wi th emphas'i s

on the water's suitab'ility as a source for irrigation. The resulrt u!.S*Jp1sl*^e/L

as rorrows: 
21 -'t'';'*;' = t '^5lL

ilM! -- z Pv 6 PM 10 Pt4 2 Al'l
SAMPL ED 

- 
=-____

6AM lOAM 2PI4 4PM

\./',
z.

z
o^z-<.\

c,tn=
z.!

F
(J

V'
v)
)(-)

pH

Ca, Mg

Sod i uttt

Carbon ate
lli carbonate
Chl o ri de
Sul fate
SAR
pHc I

l2
r r'lII"

8.35

0.35
4 .85
1.60
4. 10
0. 1I
0.00

i1.60
7.A4

C1-S1
5. 35

54.00

8.25

0.45
4.6s
2 .00
3.70
0. 14

0 .00
9. B0

B. l1

c2-s2
5.20

25.00

8.25. 8.50 8.30

1. 15 L.?0 1 .55
4.9s 4.85. 4.75
1 . 60 2.40 l. tJO

4.80 3. 10 4.50
0.19 0.16 0.16
0.00 0. 39 0.00
6. 50 6 .30 5 .40
7 .66 7 .7r 7 .54

c2-s1 c2-s1 . C2-S1
5.30 4.40 4.75

22.00. 21.00 20.00

.8.40 8.40 8.50

0.65 0.50 0.50
4.65 4. 55 4. 55

1 . Bo r?.00 1. 20
4 .00 

^ ,(,,gt3 .lO 4. 10

o.r4'> 0. i4 0. 14

0.00 0.00 0.00
'3.?0 9.10 f.i0
7 .90 8.10 8.10

c2-s2 C?-52 C2-52
5.?A 5.20 4.80

21.00 24.00 24.00

)

t_ pl-l 1eve1 at vrhich rvatelis ca'lciuttt carbona'te saturated'

RSC - Residua'l Sodiurrr Carbonate

3- EEESp - Expected Equi libriunr Exclrangeabl,c Socliurn Percentage. A soil
iriigut.O w.ith th'is water is expecteA to. have an Exchangeable Sodiutn

Percentage of this value.

- 18-
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SECTION 1

INTRODUCTION

In September of 1979, WATERESOURCE entered jnto contract with hlashoe County

Department of Public Works to evaluate the Stead Golf Course water well.

The contract included preliminary investigat'ions, pump test, data analyses,

and report and recommendations (see scope of work letter in Appendix).

Portions of this report wi1 1 cover:

1. Water rights permits.

2. Exjsting facil ity.

3. Test punrp procedure and analyses.

4. Water qual i ty.

The purpose of th'is report is to define existing cond'itions and offer

recomnrendations where required. As stated in the final section of

this report, no expedient, inexpensive solution is available. This

report should be used as a guide in arriving at what course of action

to pursue in the future.

- 1-
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SECTION 2

WATER RIGHTS

In 1975, Proof of Beneficial Use app'licatjons were filed for permits No.

25884 and No. 25885. As the 6-inch nreter on the pip:line was not func-

tion'ing at the tinre, records of water use for the previous year were not

filed. Therefore, the Division of lrJater Resources did not issue the cer-

tificated rights. Since 1975, no further action was taken nor were any

statements of water use filed with the DtlR.

0n January 21, 1980, WATERES0URCE filed an amendnrent to the 1975 applica-

tions showing record uses 0f.3.95 acre-feet per acre (see Appendix). The

permitted allocation from the State is 4.0 A.F./acre. The Dt,/R is now pro-

cess'ing this information and will then issue the certifi'cated water rights.

It is recommended that the County fo'llow through with the DWR to see that

everything 'is in order and the certificates are issued.

-2-



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

SECTION 3

EXISIiNG FACILITIES

The existing water supply sounce, developed in L972, consists of a well

(No. 2) and vertical line-shaft turbine purnp. The well was drilled.to
a depth of 1'000 feet at a diameter of 24 inches. The open hole was cased

with 1,000 feet of 12-jnch casing, including 280 feet of I2-inch "Val1ey

Louvre" perforated casing. The cased well was then gravel-packed and seal-

ed with 100 feet of Z|-inch casing and cement grout (see plate I, well

Construct jon D'iagratn, Page 4) . The wel I 'is of excel I ent construction and

capable of delivering significantly npre water than the aquifers will yie1d.

The existing pump is a Johnston I ine-shaft turbine. The pump bowl is a

12-stage "10 cc" impeller assembly capable of delivering 600 gpm at a

total dynamic head of 456 feet rvhen new (see P'late III, Punrp Fjeld Curve,

Page 8). The punip is equipped with a i00 hp electric motor, g-inch dis-

charge pipe, and a 6-inch meter. The meter vras vandalized and repaired

in 1975, but its accuracy 'is, suspect. Renroval and inspect'ion of the meter
'is recornmencied.

The original Arnty Air Base well (No. i) construction detail is unknown.

It is equipped with a ventical rine-shaft turbine pump; however,

WATERESOURCE understands that the punrp'is wedged in the well and cannot

be removed. Because of the age of the well, the pumping equipment problems,

and'its close prox'irnity to well No. 2, it is of linrited value as a water

-3-
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I 
source to the golf course. For these reasons, this well and its pumping

equipment were not exatnined or tested during this investigation.
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SECTION 4

TEST PUTtPTNG Pg0qEpuq!

The test pumping was acconrplished in two phases--a step test, and a 30-

hour test. To acconpl'ish these tests, the existing pump was util.ized.

This served a dual purpose, that of deterrnining pump wear, i.e., exist-
1'ng capabif ity, and an aquifer yield capabif ity estimate. The existing
piping in the purnp house was nrodified to allow free discharge out the

pump house door and installation of an orifjce plate to accurately

measure the flow rate.

step testing was perforrned at flow rates of 500, 600, and 700 gpm for two-

hour duratjons each (see Plate II, page 7). The total head produced at

each step was plotted on the purnp curve and a fjeld performance curve was

generated (see Plate III, Field Punp Curve, page g). The field purnp curve

thus developed indicates sotne wear in the bowls. This wear could be due

to excessive. puniping in the-past when the purnp broke suction, j.e., water

level drawdown to purnp intake, creating air around the impellers, causing

accelerated pump wear (cavitation). If the existing pump is lowered, it
js recomtnended that the purnp be pulled and visually inspected and repaired

if necessary.

A 30-hour punrp test was initiated with a constant well discharge rate of

700 gpn. However, strorrg winds, rain, and a power failure forced can-

cellation of the test during the thirteenth hour. Examination of the

-6-
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test data indicated the pumpi.ng rate was too high for the aquifer yield

capability and a lower rate of 500 gpm was selected for the second test.

The data generated by the 3O-hour test is contained in Tables 1 and 2,

Pages 10 and 11. The data for well No. 2 (pumped well) is plotted on

Plate IV, P.age 12.

I
I
I
I
I
I
I
I
I
t
I
I
I -9-



I
I
I
I
I
I

TATJLE 1

hlELLJ0. 2 - PUMPED t^JELL

3O-HOUR TEST

Wel I size--12-inch

Pump setting--240 feet

Static water surface--3l feet

Pumping rate--500 gpm

+] ) /ws-twstws

I
I
I
I
I
I
I
I
I

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
6.0
7.0
8.0

10.0
12.0
14.0
L7 .0
?0.0
25.0
30.0
40. 0
50.0
60.0
75. 0
90.0

120.0 .

i50.0
180.0
210.0

31.00
69.64
77.40
72.56
74.r2
76.25
77.50
78.60
79.L0
79.30
79.80
80.95
81.83
82.73
83.28
85.97
86.79
87.43
88.72
91.50
92.94
95. 3B
97 .28
98.83

100. 88
102.54
105.72
109. 34
111 . 37
114.27

i15.60
1 18. 02
120.52
122.71
r24.78
r29.20
L32.25
135.00
138. 65
i41.41
143.42
r45.46
147.20
r49.07
I50.77 /
152.33 /
108.13
102.44
104. 30
106.21
106.L2
r05.74
105. B0
i04.34
i03.65
103. 20
i01.98
101. B0
10i. 17

1 ,810
1,812
1,814
1,817
1,820
L,825
1 ,830
i,840
I,850
1 ,860
1,875
I,Bg0
1,905
r,920
1 ,950
1,980
2,010
2,040
2,100
2,160

2,9r5
3,240

4,800

98. 85
97.60
96.40
95.01
93.92
92.32
90.92
BB.30
86.s0
84.82
81.95
80. 75
79.35
77 .85
75.70
73.65

70.73
68.30
66.45

54.45
51.80

44.78

240
300
360
420
480
600
720
840
960

1,080
i ,200
1 ,320
i ,440
1,560
1 ,680
1,800

PUMP OFF
I ,800. 5
1 ,801
1,801.5
1 ,8C2
1 ,802. 5
1, Bo3
1 ,803. 5
1 ,804
1 ,804. 5

1 ,805
1 ,806
1 ,807
I , ti08

I
I
I
I

tt - time since pumping started in rninutes

'ws - depth to water surface in feet

- 10-



TABLE 2

l^lELL NO . 1 - OBSERVAT ION blELL

3O-HOUR TEST

l,Jel I si ze--12-inch

Distance to pumped well--105 feet

Static water surface--33.73 feet

r'lL' ws2 ws WS

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

U

25

43

53

77

9Z

lt22

75?

L82

215

243

303

JbU

425

33. 73

47.56

50.42

52.77

55. 95

57.34

60.27

62 .83

6s.07

67 .37

69 .40

7i.90

74. 80

76.87

605

725

845

965

1 ,0u5

1,205

1,325

1,445

1 ,565

1,685

r,795

PUMP OFF

I,815

I ,835

82.90

86. 15

89. 10

92.00

94.75

97.11

99.25

101.25

103. i4

104. 93

106.46

97.22

92.2r

1,845

1 ,865

1,895

I,925

1,955

1 ,985

2,045

2,105

2,165

2,920

3,240

89. 65

86. 73

83.41

80.97

79. 05

77 .15

7 4.3L

7?.00

70.r2

58.30

55.57

- 11-

4,805 48.3i

It - time since pump'ing started'in niinutes

2ws - depth to water surface in feet
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SECTION 5

PUlvlPING DATA ANALYSIS

The data from Tables 1 and 2 was analyzed to establish groundwater char-

acteristics and aquifer yie'ld. The analysis of the test pumping data was

conplicated by the fact that the aquifer response to pumping did not con-

form to generally accepted groundvrater analysis techniques. The reason

for this unconforrnity is not totally understood, nor is it computationa'l1y

defineable with the data that could be deveioped from the pump test (it
is noted that the complexity and resu'lting cost of a test to ascertain in

detail the groundwater response to pumpjng is significantly beyond the

scope of work for the project).

WATERES0URCE has preliminarily theorized that the aquifer response to pump-

ing could be related to overpurnping the we11, i.e., pump capacity is greater

than yield of aquifer penetrated by the ,ul1@_pg.rt!le encountering of

groundwater barrjers by the cone of jnfluence of the pumped well, i.e., the

area of the aquifelinfluenced by punrping'intersects a barrier which pre-

vents the expansion of the area of influence, thereby,reducing water avail-

able to the well fronr storage.

The previous notwithstanding, it is enrphasized that methods exjst with

which the principal groundwater aquifer coefficjents can be estimated

within a sufficient degree of accuracy to allow interpretatjons of aquifer

pumping response, 'i.e., yield and relateable punrping 1eve1. Several methods

- i3-
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for evaluation of th'is data vtere analyzed. The results of these analyses

yie'ld approximate values for the groundvlater coefficients of transmissibility

(T) and storage (S). The coefficient of transmissibility (T) indicates the

rate at which an aqu'ifer will transmit water under a certain pressure release

and has units of gallons/day/foot, whereas the coefficient of storage (S)

characterizes the ability of the aquifer to release water from storage as

the head (pressure) in the aquifer decl'ines and is a djntensionless number.

From these analyses, the est'imated value of transrnissibility (f) is approxi-

rrrately ,,i{ro *,:,r, our,too)ana ,n"(Gffint or ,torul}s approximately

5 x 10 '. Ating these approxitnate values, the specific capacity of the well

at a pumping rate of 500 gpm is 7.2 gpm/foot drawdown. In other words, for

every foot of water surface drawdown at a pumping rate of 500 gpm, 1.2

gallons per minute can be purnped. l^lith the present purnp setting at 240

feet, with a nonpumping water level at 31 feet, and allowing for five feet

of water over the top of the pump bowls, the available drawdown is 240 -31

-5 = 204 feet. The estimated maximum allowable pump rate is approximateiy

(i.2 gpnr/ft.)(204 ft.) = 245 gpnr. To increase the maximum allowabls pumping

rate, the punrp cou'ld be lovrered, thereby increasing the allovrable draw-

down. Since'it'is not recontrnended to set the pump in or below the per-

forated casing, the nraxinrum depth of pump setting is 360 feet (see Plate I,

l{el I Construct'iort Diagrant, Page 4). Again, considering the nonpumping

water surface elevat'ion and nlinjnrunr punrp submergence, the ava'ilable dravr-

down is 360 -31 -5 = 324 feet,.and the recotnntended maximum well production

'is (324)(1.2) = 390 spnr.

Before lowering the puffip, its capability tnust be reviewed. The pump head

-14-
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(or discharge pressure) is based on the total dynamic head (TDH)

required to lift the water to the place of use. The friction 19ss plus

the elevation difference from the pump to the irrigation storage pond,

based on replacement and realignnrent of a portion of the existing pipe-

line (see Plate V, Site Plan, Page 16) , is approx'imately ?7I.5 feet.

This energy (pressure) requirernent when added to the drawdown in the

rvell during punrping is the TDH required. At the present setting, the

TDH is 204 + 27I.5 = 475.5 feet and the theoretical pump capacity is 555

gpm (fionr Plate III, Page B, 475.5 + 12 stages is approximately 40 feet

of TDH per stage) nruch greater than the allowable aquifer yield of ?45 gpn.

Lowering the pump to 360 feet, the TDH is 3?4 + 27I.5 = 595.5 feet and the

flow rate is 200 gpm (fronr Plate iII, Page B, 595.5 + 12 stages 'is approx'i-

mately 50 feet of TDH per stage), less than the existing well's recommended

tnaxintum yield of 390 gpm. Plotting the two curves on the same flow rate vs.

drawdown graph, an optintum settjng and flow rate (for the existing pumping

equipment) of 330 feet and 350 gpnr is attained (see Plate VI, Well Yield,

Page 17 ) .

In summary, therefore, the existing punrping equipment can optimally pump

from well No. 2 approxinrate]y 350 gprn without overpumping the aquifer.

The estimated maxitnunt reconmended punrping rate for thjs well and aquifer

is 390 gpm.

- 15-
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SECTiON 6

blATER_QUAL ITY

Although not outl'ined 'in the scope of work, analyses of the qual ity of

water as varies with pumping tinre were performed. Since the water is

utilized for turf management, the analyses lvere performed with emphasis

on the waten's suitabil'ity as a source for irrigat'ion. The results are I

:5*J ;t= '*t/L
as fol I ows:

LcnMDr trn

pH

Ca, Mg

Sodi um

Carbonate

B. 35 8.25 8.40 8.40 8.50

B'icarbonate 4. B0 3. 10

0. 35 0.45 0.65 0. 50 0. 50

4.85 4.65 4.65 4.55 4.55
1 .60 2.00 1. B0 2 .00 r.20
4.10 3.70 4.00 3.70 4.10
0.1i 0.14 0.14 0.14 0.i4
0.00 0.00 0.00 0.00 0.00

11 .60 9. 80 8. 20 9. 10 9. 10

7 .04 8.11 7 .90 8.10 8.10

cl-s1 C2-52 C2-52 C2-52 C2-52

5. 35 5. 20 5.20 5.20 4. 80

54. 00 25 .00 21.00 24 -00 24.00

\",!'|HJf;,s I '*elt-

Chl ori de
Sul fate
SAR
pHc i

T
I

IT2
IIi3

B. 30

1.55
4.75
1. B0

4. 50
0. i6
0. 00
5.40
7 .s4

C2-S 1

4.75
20. 00

8.25 8.50

1. 15 r.20
4.95 4.85
1.60 2.40

0.19 0.16
0.00 0.39
6.50 6.30
7 .66 7 .7L

C2-Si C2-S1
5.30 4.40

22.00 21.00

c_

I
I
I
I
I
I

1- pH level at which water is calcjum carbonate saturated.

RSC - Residual Sod'iurn Carbonate

EEESP - Expected Equilibrium Exchangeable. Sodium Percentager A soil
i.rigutuA *itt'' tf,is water is expect6O to have an Exchangeable Sod'ium

Percentage of this value.

- 1B-
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For the key to the classifications, see "Interpretation of Irrigat'ion

Waters for Salinity and Sodium Hazards" in the Appendix. The water quality

is generally alkaline 'in nature. Without nroderate amounts of leaching

(applied water in excess of the turf evapotranspiration needs), a salt

toxicity and sodium hazard are expected to stress and may even kill the

golf course grasses. The golf course soils are assumed to be fine tex-

tured, 'i .€., s'ilts and clays, and have a high cation-exchange-capacity.

Therefore, gypsum could be added to the turf to reduce injury as a

resul t of sodi unl accuntul at'ion i n p1 ant ti ssues. Addi tional water app'l i -

cat'ions would be desirable to effect salt leaching. Institut'ing winter

irrigation, if the water is available, in conjunction wjth natural pre-

c'ipi tation, nlay enhance sal t I eaching (tne f t ush'ing of sal t through the

turf root zone to keep saljnity concentrations beneath those toxic to

the plant). tJithout developrnent of substantial additional quantities of

water for grovring season irrigatiorr, other special practices for salinity

control shoul d be 'investigated.

For more infonnat'ion olt the'interpretation of the test results, or on

special salinity control practices, contact the Soil and Water Testing

L.aboratory in the Plant, Soil, and Water Science Department of the

College of Agriculture at the University of Nevada-Reno.

- 19-
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It is WATERES0URCT's

ta'in the go 1 f cou rs e .

SECTION 7

RECOMMENDAT IONS

understanding that 500 gpnris needed to properly main-

As was discussed in the Pumpinq Data Analysis

section, a maximum of approxinrately 390 gpm is available in the well.

TJATERES0URCE env'isions three possible alternatives available to the County:

1. Lower existing pump.

2. Drill a new vrell.

3. Construct a storage reservojr, i.e., pond.

All three alternatives will require accurate nreasurenrent of well discharge

for detenn'ining the discharge rate of Well No. 2 and thereby to ascertain

how much of the permitted water right is available (or required) to be trans-

ferred to another point of diversion, should this alternatjve be pursued.

For this reason, the 6-inch meter currently installed in the well field dis-

charge main should be rentoved for an accuracy check, repair, and/or replace-

ment'irnnediately. it is intperative that the County followup wjth the DI,JR

to assure that the water rights certjficates for these sources are issued.

The first alternative of lowering the existing punlp would involve pulling

the pump for visual inspection and repair, if needed; purchasing B0 feet

of pipe column, oil tube, and shafting; and reinstalling the pump to a

depth of 320 feet. This would cost approxinrately $3,600 in 1980 dollars

for add'itional piping plus whatever labor and rnaterials might be needed for

-20-
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repair of the bowl assembly. At th'is depth, the purnp will deliver approxi-

mately 350 gpm. The additional 150 gpm needed for go'lf course irrigation

would have to be developed through other alternatives.

A variation of this alternative would be to purchase a new bowl assembly

that would be capable of delivering the rnaximum allowable we'|1 yield of

approximately 390 gpnt from a depth of 360 feet. The additional expense

for this would be approximately $5,000 for the bowl assembly, and $5,500

for pipe column and shafting, plus the labor to remove the existing pump

and install the new pump. A properly sized bowl assemb'ly would not require

additional lrorsepower, thereby utilizing the existing motor. The additional

110 gpm required would aga'in need to be developed through.other alternatives.

a i$o 9)x'r k*J\: \6'' e5\tc 5

The second alternative involves dri11)'{g a net,l well. This well should be

located approximately 4,000 to 6,000 feet north of the wells No. L and

No. 2 sites. Based on depths of other wells in that vicinity, a 1,000

foot well 'is anticipated. The well capacity should be such that, together

with the existing pump, 500 gpm can be delivered. The cost of such a well

would be between $35,000 and $50,000, depend'ing on the size selected. An

addit'ional $10,000 to $15,000 would be needed for pumping equipment, plus

cost of a transnrission line, right-of-way, land acquisition, etc. This

aiternative also requires a change of point of diversion of a portion of

the water rights from the DWR. Such a change nray be d'ifficult to obtain

consjdering the close proximity of the Silverlake W,ater Distribution Company

wells. Although this alternative appears costly and problematic, WATERES0URCE

recommends serious consideration of this alternative as.a possible lo.ng.term

sol ution

I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
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The third alternative contenp'lates the construction of a storage pond

(reservoir) capable of holding and releasing enough water that, when

mixed with the well water, a 500 gpm delivery rate to the golf course

irrigat'ion system can be ntaintained. Assurning a maximum purnping capabil ity

of the existing pumpinn.qu,prent for well No.2 of 350 gpm and an irri-
gation season of 150 days, the reservoir would have to be sized to store

in the order of 110 A.F. This could be an ll-acre pond with an average

depth of ten feet. It appears to I^JATERES0URCE that sufficient land area

in or around the golf course'is not available for this use.

0ther concerns regarding a storage reservo'ir are the design and water trans-

mission requirements. A storage reservoir 'located in a significant natural

drainage area could come under the requirements of the "Laws and Regulations

Pertain'ing to Dams" of the State of Nevada. In this situation, extensive

hydrology studies, spil'lway des'igns, and other significant design cost con-

siderations are required. in addition, the construction costs would also be

significant since extensive dam structure and spillway would be required to

pass maximum hydrolog'ica1 precipitat'ion flood flows. 0nce the reservoir is

constructed, the water must be delivered to the irrigation reservoir. If
the storage reservoir is located above the irrigation pond, grav'ity feed is

possible. However, d larger pump is requ'ired'in the well to fill the

storage reseryoir duri.ng the off season, A storage,reservoir below the

irrigation pond does not require a larger pump to fill it, but does require

a second pump to transfer the water.. In either case, more equipment is

needed and power costs increase due to year around pumping.

0f the three alternat'iyes, the first is obviouSly the least expensive and

-22-
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should be implemented as soon as practica'|. The second and third alterna-

tives are solutions for obtain'ing the addit'ional 100 to 150 gpm required

for goif course irrigation purposes. 0bvious,1y, an, eng'ineering economic

analysis between the latter two alternatives should be perfor:med before

a decis'ion is made. This analys'is strouid include not only quantity con-

s'iderations, as was done in these reconrnendations, but also quality

aspects of the water. It is obvious that any long-term solution will
be compf icated, 'invo'lved, and cost'ly.

-23-
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APPENDiX

September 20, 7979'letter to l,Jashoe County regarding scope of work.

January 21, 1980 letter to DhlR regarding Proof of Beneficial Use.

Interpretat'ion of Irrigation lJater for Sal ini ty and Sodium Hazar^d.
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-x l,traEere Source
(N !) csrnsulFinq enqlneers, ir-rc.
'-t/--- 

28 vrNE STREET o Frfl,ro. f.JEVrrt)A ftt)5o3 o 32.2tJ4.1:)

GEORGE W. BALL, JR.. P.E,

JAMES E. ARDEN, P.E.

September 20, L979
File 7927 

-FILE OOPY

Mr. Floyd Vice, P.E., Director
Washoe County Publ ic Works Department
1205 Mill Street
Reno, NV 89502

Subject: Stead Golf Course--Well Investigatfon

Dear Floyd:

In accordance with our letter of August 2, rglg, and the county's recent
verbal approval to proceed with a portion of the scope of work defined in
the August 2, 1979 letter, this letter sets forth WATERESOURCE's under-
standi!9 of our work tasks, engineering costs, and a pre]iminary time
schedul e.

The scope of work, as understood by WATERESOURCE, involves the preliminary
investigation of the existing principal water well for the Stead golf cou-rse;retain a contractor to pull the existing pump, install a suitable test pump-

ing rllt and perform a comprehensive pump test, remove the test pump and re-install the existing well pumping unit at the conclusion of the tesi pumping;
analyze the test pump data; and submit a brief letter report to the Cbunly "-outlining the results of the test along with a recommendition for a pumpiirg
unit and related pump performance specification. It is noted that bhe secur-
ing of the necessary pump contractor to pu'll the existing pump and install atest pump, qnd perform and supervise the pump testing, pump reinstallation,etc., will be coordinated by WATERES0URCE through thts contract with Washoe
County

The estimated maximum engineering and pump contractor cost to be incurredin this project is approximately $7,500. However, it is noted that the
pump contractor's cost associated with the project are preliminary at this
time due to the unknown conditions which could be encountered in lulling the
existing pump. Should conditions become apparent which will adverse'ly ittectthis estimated cost, WATERES0URCE will notify the County of the circuirstances
involved. WATERES0URCE would,propose to accomplish thii work on a time and
expense basis in accordance with the attached fee schedule.

Due to the fact that this project cannot proceed until golf course irrigation
ceases, it is proposed to initiate the work on this project anound ttre miOateof November. It is anticipated that the work would be completed and a brief
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Mr. Floyd Vice, P.E., Director
Pqge 2 "

September 20, I979

letter report submitted to the County in January, 1980. We realize that
the time required to accomplish this work does not dictate this extended
time schedule; however, the coordination and scheduling of pumB removal
and the pump testing operation could involve time delays that Cannot be
totally anticipated. Therefore, we have provided what we believe to be
a conservative margin for this time estimate. l.le will coordinate our
efforts not only with your office but also with Gene Su11ivan, Director
of Parks and Recreation.

Receipt of written authorization to proceed in accordance with this letter
and our August 2, 1979 letter will be sufficient to constitute an engineer-
ing contract with WATERESOURCE. Should you have any questions conceiningthis letter, please do not hesitate to call.

Sincerely,

WATERESOURCE CONSULTING ENGINEERS, INC.

-/ \ ,.'{'-.e'-l,t'- u'"' -' '
-rl

George l^l. 'Bal'l , Jr.,
Pres i d ent

GWB/dmo
Encl os u re
c: Gene Sul I ivan

George Fugi

j .t .,-'..1 z:

P. E.
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04/02/79
04/r0/79
05/02/79
05/s0/79
06/14 /7 9

06/r8/7e
07 /05/7e
07 /7r/79
07 /24/7s
08/t0 /7 9

70/29/79

843957 Start pumping season
87647I
9583 73
i 30676
218633
258680
383958
424006
4 9061 7

62 95 38
937118 End pumping season

The tota'l amount pumped during the 197g :.rrigation season year was
109,3i6,100 gallons or 335.5 acre feet. The vrater was appiied to
85 acres for a total annual duty of 3.95 A.F./acre which is withinthe permit allocation of 4.00 A.F./acre.

uraEer e sELJ rce
CgnSUIElnq ef-lqinegfS, inC, GEoRGE w. BALL, JR.. p.E.

28 VINE STREET o RENO, I{EVADA e95)3 o 322'94a3 JAMES E. ARDEN. P.E.

FIfi-H fiIlFV

0ffice of the State Engineer
Division of I'later Resources
201 South Fal I Street
Carson City, NV 89701

Subject: App'lications No. 25884 and No. 25884

Gentlemen:

0n l4ay 22,1975, the Proofs of Beneficia'l use concerning the above-
referenced permits were filed. It was stated after queition .10 that
the meter on the eight-inch line was destroyed by vandalisrn and the
record of pumping would be sent by ietter aiter the meter was repaired.

The following is a record of water use developed by WATERESgURCE from
go1 f course pumping records:

IIETER READ]NG
DIATE RECORDED (x 100 qal. ) REI4ARKS

January 21, 1980
File 7927------
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0ffice of the State Engineer -2- January 21, 1980

This amount is for the waters of both permits as they are comingled up-
stream of the meter. l,le assume'this is sufficient to al'low you to com-
plete action on the Proofs of Beneficial Use and issue certificates for
these ri ghts.

If you have any questions regarding these measurements, please contact
us.

Sincerely,

I,,ATERESOURCE CONSULTING ENGINEERS,

z''
c--l ^ -.^) ..'?t44-e.--r*a. <7a{)Lg) -.--'l

George l^l. Ba-1.|, Jr., P.E. '-:'

State l,later Rights Surveyor No. 409

Gl,lB/dmo

c: Floyd Vice
Gene Sullivan
George Fuji i

I NC.

)
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.INTERPRETATION 
OF IRRIGATION I.'ATERS FOR

SALINITY AND SODIT'U HAZARDS

CI.ASSIFICATION I

LoFsrllnltv Water (CI) can be ueed for lrrlgatlon wlth Eoat cropa on Eoat eolle wlth tlttle llltcllhood
thrt ro11 aallnlcy ulll develop. Soue leachlng l-s requlted, but thie occurs under noroal lrrigaclon
pr!c!l.cc! e:lccpt ln eolle of extreroely low peroeabillty.

lledlurSallnltv Water (C2) can be used lf a ooderate arDount of leachlng occura. Plante irlth Doderale
arlt tolGraoce can bc groun ln looat caaes nlfhout epeclal practl-cea for ea1lnlty control.

Ekh:Slllnltv Water-(C3) cannot be uaed on solls urlEh restrlcted dralnage. Even wlth adequate dralnage,
rpcclel Dln.8cDent for eallnlty control roay be required and planta l,lth good salt tolerance ehould be-
]!tqct?4.

Vqrv--1&h;9e!&+E-!g!e! (C4) ls noc sultable for trrlgatlon under ordtnary coadlrl.ona, but oay be uscd
occecloaally under very apeclal clrcuoataucea. The eoila uusc be perneable, dralnage Dust be ideg,rate,
lrrlgagloa uater Duat be applled Ln excesg to provlde consl.derable leachlng, aad very ealt-tolerant 

"aopqlho11l.e !9 pqlceted.

Sodtur!

T\c claaatflcatlon of lrrlgatLon raters rrith reapect to sAR La based prlmarLly oo the effect of *
cheagcatlg sodlq oD the phyelcal condltLon of the soll. Sodlueeenaltlve plants aay, hoverrcg, auffer
tqJury It r reault of sodluo accunrlatioo ln plant tlaaues uhen erchaageable eodlrr valuee are lorer'thro
lhCF! etfecllve h cauelgg deterLoratLon of the phyelcal condLtl.ou of ttie eoil.

Lgfsodlup HatcI (SI) can be ueed for lrrigatlon on almoEt all eolla rlth Llrrle daqger of tbe develoFqc
of hergful lcvele of ercha'tgeable eodl.ut!. Bovever, sodtuu-eenaltlve crops guch aa stonFfrult tr".a aod
19gcrd9g 9ay gccunrlatc lajurloua coacentratlous of sodiur

Ed*rrSodlun lfater (s2) v111 present an appreclable godlun hazard io floFtertured sollr havtgg hlg!
crttorerchangecapaclty, especlally rmder lon-leachlug coodltlona, rmlees 5rparE Lc prcsent in-tbg. aoll.
lhla uater"aty be ugqd ou coaraFtertured or orgr.'lc so{Le vtth good perreablllcy.

Btgb':S9dlq_PaFer (S3) uay produce haraful lenels o6 slq[rngerble eodlu! La rcet eo{Le lod ntll rcgulre
rPrchl aoll unageoeut-8ood dralnage, htgh leachtng,, aod orgaul.c ratter add1tlous. G5rpalfcrous aollr
aat not devclop baruful lerele of er.changeable godlun fior auch ratera. Ch-{cal F.nrsats ray bc rc-qultcd fo! rcplace-nt of erchatrS€able eodLuu, ercept that rEDdDents Eay uot be feaslble slth ratcrr of
v.ry hl$ raltuity.

Vrq' Etrh:Eo4tur 9.ater (si) ts geaerally up^atiafactory for lrrLgatl.oa Ftrpoaea €rceDt at lov and perlagr
lGdlq galtoity' nhere the solutLon of calciun frq the sol.l or use of gfpaur or other ar€odr.ats t4y nbtha Usa of these u.telrs feaslble.

Scettxe thc lrrlsatlon uater us5r dLesolve sufflcleot calclrn f3sn aqlca;gous solLe to dccreasc tha
lodtua hq:rrd apprecLably. and this shqrld be taken Lnto accouut ln tbe uge of C1-S3 '-r Ct-Si ratcra.
lor crlclreous goile vftb hlgb pf, values or for uoo--calcareqra soIlo, the aodftn atatua od ualera Ia
clrgscr CI-S3' Cf-S  aD4 C2-S{ rray be t4roved by the .ddl.tloa of ggrpern to the sater. g{rrrrrty, tt ;rybe bcncflctel. to rdd SyPsuf to thc soLl perLodlcally ubriu C2-S3 ed C3-S2 gatera.are uacd.

CIASSIPIGA.TIQI IIr - lesl.d.rr Sodl.rn Garbooare

@lcd ooly fog ueters coat.lFllg mre carbmate + bicarboaate rhm calct1r + ugnorrLl

q - f.25 Probrbly safe
1.25 - 2.50 llarSlnat

qvcr 2.t! llot sqlr-hlc for Lrrigattou

9ISSIFIOIIIOF IIl. - [rgected Equtllbrirr g1q[m8e*le Sodlrr percearage

@acd only for wrtel contriblnS rore car$onate + btcarbooate thf calcfrr + Eglqfurr)

0 - fQ Usutllt safe for use on all soLls
fl - f8 Harginrl (espccially on fiae-terrured sotls)
l! 9r nre-Adverse soll physical coadittons erpected. It us€d, ffirnta probSty efal bc rgqqlrFd

(sec dLscussion on Sodir,n under ClassLficatic'o I above).

Iffioas by Cl--sificrtios I, rI .Dd III differ, lt ls recrcdcd tbat t/ur be tcld.d Dt
Ghssl.fLcetlc III.


