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February 26, 1988
Project No. 81-01-871

Mr. Michael S. Moers, President
Brookside Savings and Loan Association
1828 Sawtelle Bivd.

Los Angeles, CA 90025

Re: Design repot‘t for providing potable water facilities
for Countryside - Sky Ranch, North Subdivisions.

Dear Mr. Moers:

As of your request in November 1987, we have prepared a design
for the extension of existing water supply and distribution
facilities for subject subdivisions located in the Spamsh Springs
Valley, see Figure I. ' :

BACKGROUND

This report is an amendment to a report prepared by - 7£C and
published on September 3, 1987 for the water system design of the
Countryside/Spring Creek project. All findings and recom-
mendations in that report stated for the Countryside area are valid .
and will not be re-evaluated herein. The following statements on '

“Proposed Facilities” are applicable to thlS project:

a) Redrill and de\/elop well number 4 and equip wells number 3 and
number 4 with pumps and housing for meter, chlorination,
. controls, instrumentation and telemetering equipment.

b) Connect wells number 3 and number 4 with an 8 inch water line.

¢) Complete construction of the “Countryside” storage tank.

d) Connect the existing discharge main to existing “Countryside”
storage tank (316,000 gallons) and provide a.pressure
regulating valve to the existing Countryside | subdivision
water system. '
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e) Pressure test existing transmission line and backfill the
existing water line where needed.

PURPOSE

The purpose of this report is to determine the facilities needed for
the connection of Sky Ranch - North subdivision to the existing and
proposed units of Countryside water system.

REGULATIONS

Our design is based on: Nevada State Regulations Concerning
Review of Plans for Subdivisions, Condominiums and Planned Unit
Developments, Article 5: Water Supply, and. on Design Crltema
established by the Washoe County Utlllty Division.

EXISTING CONDlTIONS

Dwelling Units: (Population)

At present the following subdivisions exist or are phbposed in the
subject project area, shown on Figure 1. : . o

Countryside |, Unit 1 © 20 units

- Countryside I, Unit2 - 38.units
Countryside I, Unit 3 : 23 units
Parcel Maps 2% - 8 units
Sky Ranch-North, Unit 1 : __61 units
Total - 150 units

* The parcel maps are on lots #*1 and *2 in Section 6, south of
La Posada Drive.

WATER SUPPLY

The water is supplied from two wells, located within the
Countryside | subdivision. Well No. 3 has approved capacity of 225
gpm. Well No. 4 is presently redrilled and developed. The
recommended capacity of Well No. 4 is 330 gpm see test resuits
in Attachment |.

(3)



TABLE 1

WATER QUALITY

(in milligrams per liter)

STD.

. CONSTITUENT MAX LIMIT #3 #4
Arsenic 0.05 .003 ~.005
Barium . 1, 0.4 .6

© Cadmium 0.010 <0.01 <0.01
Chromium 0.05 €002 £0.02

. Lead 0.05 <0.05 <0.05
Mercury - 0.002  <0.0005  <0.0005
Nitrate (as N) 10. 8.0 8.5
Selenium 0.01 - <0.005 <0.005
Silver . - 0,05 - <0.01 <0.01
Fluoride (60° F) 2.0 0.2 0.2
Chloride 250 11 10
Color (CU) . - 15 . NA WA
Copper 1.0 <0.02 <0.02
MBAS 0.5 N/A N/A
Iron 0.3 .0.17 0.11
Magnesium 125 3.7 5.3
Manganese '0.05 <0.02 <0.02
Odor (TON) 3 N/A N/A
pH | 6.5-8.5 7.9 8.0
Sulfate 250 13 14
T0S; 500 168 178
Zinc 5 © <0.01 <0.01

A/or{-l\ (A/zl{ Ke,,[o.cema{/i N/A = Not available 3
M Yy A}Ny‘fseof{a '
26N 28E

1993 Data Febrorf.
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WATER QUALITY

The water quality in both wells meets State of Nevada primary and
secondary standards. :

TRANSHISS_ION. MAIN

The existing 12 inch transmission line extends between the
existing storage tank site and the Countryside | and Sky
Ranch-North subdivisions, ending at Cordoba Boulevard. The other
part of the main extends to the west boundary line of Section 6,
endmg in the vicinity of Well No. 4.

STORAGE

The existing tank has 316,000 gallon capacity but it is not yet

. connected or tested. The storage tank has a high water level

designed at 4,759.50 feet above sea level. The subdivisions have
an average ground level of 4,450 to 4,550 feet above sea level.

- The static pressure will be above 100 psi on the distribution

system and pressure reducing devices will be needed for both

subdivisions,

PROPOSED PROJECT

In addition to- the proposed facilities mentioned under the
“Background” paragraph of ‘this letter report, the following
improvements shall be made for acmevmg a complete operating
water system:

1) Construct a pressure regulating valve station at Benedict Drive
and La Posada Drive intersection. Provide 12" diameter by-pass
for future main in La Posada Drive.

2) Disconnect 12° main in Hercules Drive at Lot *1 an add f lush
valve assemblies to the end of the disconnected pipes.

3) Disconnect 10 main in Virgil Drive at Lot *15 and add a flush
valve assembly to the end of the disconnected pipe.

(S)
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4) Reconnect 12" main in Cordoba Boulevard and open 6" valve at
Benedict Drive and La Posada Drive intersection.

SYSTEM CAPACITY

The water system described above has a capaéity to serve 280
dwelling units based on the storage capacity criteria. Presently
150 units are planned or are approved for the project area.
Additional capacity may be obtained by adding storage to the
system. ~Ultimately the total well capacity will define the
maximum number of dwelling units which can be connected to the
system. In Attachment 1, Well No. 4 is rated at 330 gpm for a
total well capacity of SSS gpm. The peak day demand, 1.46gpm/hu
must be supplied by both wells flowing full. Based on this
criteria, the number of dwelling units will need an additional
storage capacity of 70,100 gallons. With these improvements the
connectable housing units can be increased to 380 umts The
design data are presented in Attachment 2.

We appreciate the opportunity to perform this service for you and
look forward to help you in the subdivision development process.
Please contact the undersigned if you have any questions or
comments.

Sincerely,

JEE

eorgé J. Sevcsik

- Vice President

cc: Washoe County Utility Division

P. S. We enclose the Legal Description of the “Well and Pipeline
Easements" in Attachment 3.
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A new well was drilled
side Estates, Unit 1.
County. The Brookside
is referred to in this
Section - 6, Township

1.8 INTRODUCTON

to replace an existing well at Country-
located in Spanish Springs Valley, Washoe
Savings North (replacement) Well, as it
report, was drilled in the NW 1/4 NW 1/4
20 North, Range 228 East and is located

approximately 50 feet north of the well it replaces. In fact,
the. North Well 1is the third well drilled at this locale. The
previous two wells either did not yield sufficient quantities of
ground water or produced unacceptable quantities of sand.

This report documents

‘the drilling and testing of the North

Well. Moreover, it suggests a vield rating for' the well.

1 | a
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2.0 WELL CONSTRUCTION SUMMARY

Pilot hole."

Drilling operations for the Brookside Sav1ngs North (replace-
‘ment) Well commenced December 12, 1987. A nominal nine-inch
diameter ‘bore hole was drilled to a depth of 685 feet. This
first phase was completed December 31, 1987 and was electric
logged the same day. The nominal nine-inch diameter borehole

fulfilled two roles. The first served to define the geologic -

materials penetrated by the well and provide a basis for final
well design. Mechanical analyses of selected drill cuttings and
an evaluation of the electric 1logs were used to design and
select the gravel pack size and grading, screen slot size, and
screened interval. = The second principal role was that of a
pilot hole for 'drilling of the production well bore, thereby
assuring a straight and plumb well.

Geologlc materials penetrated by the well bore are summarized -

below.
Depth interval ‘ . Description
(feet) :
Land surface - 190 ~Ssand and gravel with occassional clay:

beds or lenses..
199 - 499 " Thin medium fine to fine sand beds
: intercalated with gray-green clay and
occassional gravel beds or lenses.

490 - 567 AndesiticAmud flow breccie (lahar)

567 - 605 : Andesitic lava flows_(fractured).

Well design.

On the basis of the mechanical analyses of selected drill cut-

.tings, an artificial gravel envelope comprising 6 x 12 mesh size

Monterey sand was selected. This special gravel pack was engin-
eered to retain the fine sand which plagued the previous well at
this site.  Continuous slot, shaped wire well screen with a slot
opening of @.@65 inches was selected because of its compatibil-
ity with the gravel envelope size and gradation. Well screéen
was to be placed opposite most permeable zones below a depth of
219 feet. Blank casing was placed above 210 feet to reduce the
potential for adverse affects caused by cascading - water. A
second section of blank casing was selected for the depth inter-

2 :
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val 290 to 300 feet depth to house the production pump.

Production:well construction.

The pilot hole was reamed to a depth of 603 feet to a diameter

~of 16 inches, except for the interval between the land surface
and 69 feet which was reamed to a diameter of 2@ inches in order -

to accommodate the cement sanitary seal. Reaming was completed

January 18, 1988.

Well construction materials such as well casing, screen, and
gravel, were assembled and stored on site during the reaming

process. Installation immediately followed the completion of .
 reaming operations in order to prevent potential collapse of the

borehole.

~Well construction details are summarized below and in the accom-

panying well construction diagram.

Bore hole diameter - Nominal 2@-inch diameter, land
surface to 60 feet; 18-inch
diameter, 68 ft. to 683 ft.;
9-inch diameter, 683 to 605 ft.

Casing schedule

Screen . ‘ 12-inch pipe size 0.@65-inch,

slot size, Roscoe' Moss shaped
wire, continuous slot well
screen 210 to 290 feet, 300 to
480 ft., and 564 to 609 ft.

wall thickness ASTMA A 53B
steel; 2 feet above L.S. to 214
ft., 2990 to 300 ft., 480 to 560
ft, and 609 to 682 ft. (Note -
Roscoe Moss spiral weld casing
below 190 ft., and steel bull
nose on bottom). - '

Centralizers _ Three placed equally around the

circumference of the casing on

50 foot intervals from bottom of
casing string. :

Gravel ‘ 6 x 12 mesh size Mbnterey sand.

Cement seal : ' Neat cement slurry, 56 feet
~depth " to land surface.

WILLIAM E. NORK, Inc.

Blank - 12 3/4-inch 0.D. x @.25@-inch

Reno, Nevada 89503



Well construction activities were essentially completed January

23, 1988 'with the completion of pouring the cement sanitary
seal. '

Well development.

The completed well was subjected to a variety of well develop-

ment techniques. The purpose of well development is manifold
and includes: . ’

Removal of residual drilling fluids form the well bore,

Breakdown and removal of clay wall cake which bullds up on
the formatlon walls during drilling,

Restoratlon of formation damage which occurs as a result
of the drilling process, and

Increase the effective radius of_the well.

Well development actually commenced with dilution of the dril-
ling fluid withclean water prior to installation of the gravel
envelope. It began in earnest on February 2 with' jetting the -
screened interval with a high-velocity Jjet of a water/mud
dispersant mixture to remove the built-up wall cake. This was
followed by jetting the screened interval with & high pressure
air jet and air-lift pumping to remove the fine-sized formation
material from the gravel pack and adjacent formation. Jetting
was followed by alternately surging the well with a surge block
to. loosen the finest sized formation materials and . bailing to
remove accumulated- fill from the well bore. Throughout the
development process, the. level of the gravel in .the annular
space was monitored and Monterey sand added as the gravel

..envelope settled. . Development proceded until little additional
formation fines could be loosened or removed and until gravel no
longer settled.

..Final well development was accomplished 2/15/88. This included
alternately surging and pumping the well with the test . pumping
equipment. The status of well development was evaluated by the
content of sand in the discharge after each surging episode as
measured by a ROSSUM (T.M.) sand tester. Development was judged
complete when little additional sand was produced after repeated

surging episodes and sand content was reduced to acceptable
levels. )

“ @
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3.0 WELL TESTING

Step-drawdown testing.

A step-drawdown pumping test was conducted 2/16-17/88. The test
comprised . .four steps of six hours each. Test results are sum-
marized below. o ‘ :

Static water 1level prior to testing was 53.65 feet
below measuring point, M.P. (M.P. = top of stilling
-well). Test commenced 10@% hrs 2/16/88 and was ter-—
minated 1008 hrs 2/17/88. Step-drawdown data are
plotted in Figure 2. '

Step Pumping rate Duration'qumping water Drawdown Specific

Q t __ level s Capacity
(gpm) (minutes) ( feet) (ft) C
- ) (gpm £t)
I 200 - 360 . 121.65 . 68.80 2.94
II 259 3689 156.22 1 192.57 2.44
III 368 . 3609 191.92 = 138.27 - 2.17

v 350 360 242.96 189.31 1.85

Specific capacity and drawdown data for "the step-drawdown test
indicate that the well was fully developed prior to the start of
the test. (refer to Figure 3). This is further evidenced by the
absence of significant amounts of sand  discharged by the well
during the test (refer to Figure 4). :

The overall hydraulic efficiency of the well is depicted in
Figure 5. Efficiency ranged from. 84% at. a rate of 200 gpm to
57% at 350 gpm. Data strongly suggest that well efficiency is
influenced by the highly anisotropic nature of the aquifer
(refer below, for discusssion) '

; Constant-discharge testing.

A constant-~discharge test of 48-hours duration was scheduled.
However, a.potential problem with the drainage arose after more
than a day into the test. Water discharged from the well began
to impound near some residences due to inadequate drainage ap-
proximately one mile west of the well. To avoid the potential
for damage, and at the request of one of the residents, the test
was terminated prematurely, after 29 hours. :

5 o
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Water levels were monitored in the pumped well (North Well) and
the two pre-existing wells. These are referred to as Observa-
tion Wells A and B.

Observation Well A - 371.4 feet east-northeast of
. ' North Well.
Observation Well B - 49.6 feet south of North Well.

Testing results for the North Well are summarized below.

Testing. commenced @939 hours 2/18/88. Pumping rate

was held constant at 350 gpm. Static water level in.
‘the North (pumped)- ' Well was 53.75 ft. below M.P.
Testing .was terminated = at 1430 hours 2/19/88.

Pumping water level at conclusion of the test was

25@.409 ft. below M.P., a drawdown of 196.75 ft. Jp
Drawdown and recovery data for the North Well and Observatlon *,9¢*’
"Wells A and B are plotted 1n Figures 6 through 13. "\ R
A summary of the aquifer hydraulic characterlstlcs derived from
the test data is provided below. K :
Well . Data Method Transmissivity y Stbrage
: (GPD/ft) Coefficient
' .l Early Late
North Well Drawdown Cooper-Jacob : 3,6242‘ -
Drawdown Cooper-Jacob . 18,227 . .- -
Residual- Cooper-Jacob - 14,903 : -
Well A Drawdqwn’ Theis [Boultoh].ll,299 0.0013 (0.0922)
Drawdown Cooper-Jacob 12,657 - B.8017
Residual Cooper-Jacob 12,658 -
Drawdown -
Well B Drawdown Theis [Boulton] 11,142 3.0078 (7.02)
Drawdown Cooper-Jacob 14,215 - B.0054 .
Residual Cooper-Jacob 12,721 -
Drawdown
Average 11,494 0.00941 (@.921)
Notes - 1. Uncorrected drawdown.
2. DuPuit correction applied and drawdown adjusted
for efficiency.
8
6 - 2
| §
‘ , §
5
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Test results are significant in that they serve to describe the
aquifer- in more detail than any previous testing conducted in
this area. In general, the aquifer may be characterized as
moderately transmissive. Average aquifer transmissivity, the
overall ability of the aquifer to transmit ground water, is
11,494 gallons per day per foot width (GPD/ft).

The values for coefficient of storage indicate that the aquifer
is semi-confined. The change (increase) in storage with time
indicates delayed gravity drainage of water from the aquifer.
It also suggests that the aquifer materials are vertically
anisotropic. That is, they transmit ground water more readily
horizontally than they do vertically. This "vertical resistance

to flow" appears to be a probable cause for the moderate overall
hydraulic efficiency of the well.

The consequénce of these observations is that high yield wells,

those with yields of more than a few hundred gallons per minute
are not likely in this- area. '

7 @
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4.0 WELL RATING

Well yield.

Test results indicate that the well. may be rated as high as 350
gallons per minute for peak use periods. However, continuous
pumping at this rate is not recommended. If the well is pumped
non-stop at a constant rate of 350 gpm, the pumping water level

- would approach the 300 feet deep recommended pump setting within:
99 days. ' . -

For purposes of selecting production pumping equipment, a more
conservative rating of 330 gpm from 30@ feet is recommended. At
this rate, .the well could be pumped non-stop for more than a
year before the pumping water level approaches critical depths.
Bear in mind that this assumes  zero recharge and continuous
pumping. ’ :

In all likelihood, the well will not be pumped at this design
rate of 330 gpm continuously. In reality, during much of the
year it will pump intermittently, with some sustained pumplng
taking place for.an unknown period in the summer. Under "norm-
al" useage, then, the well will be expected to yield closer to
350 gallons per minute because of the lesser pumping lift the
equipment must overcome, with the exact short-term peak yleld
dependant on the pumping equipment installed.

Sand content.

A principal goal of drilling the North Well was to construct a
"sand-free" well. Sand-free typically refers to a sand content
of one part per million (ppm) or less. Acceptable levels are
generally less than five (5) ppm, depending upon water useage.

The North Well 'can be classified as sand-free. With the excep-
tion of initial discharge immediately following start up, the

sand content is less than @.5 ppm the detection limit for the'
sand testlng equipment (refer to Figure 4).

8 ' o
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NPSH REQ'D (FT)

i\

3\

o

PERFORMANCE FOR: ' ; HA AT SEaNE T T
Bowl Pattern No.: 620000-B-R8 ] 1T 100 : RS SunRn)
Imp. Pattern No.: 620048-A-R5 d

PUMP DATA

ShaftDia. (IN.) ... ... 1%
Maximum Sphere (IN.) . .. %
! Maximum Head (FT.)* .. 957
iin. Submergence (IN.)** . . 11
Impeller Wt. (LBS.) . . ... 3.8
Thrust Constant (K) . . . . 4.4
Bowl O.D.(IN) ...... 7%

NOTES

Performance indicated based on LI

cold water with a specific gravity : : BowWLHP!: e ~ i

of1.0. % = ARMEE ; I

* Standard construction. -4 11 + - = i G o A S

" ** Minimum submergence over lip of 1
2|l to prevent vortexing.

Efficiency improvements are
available in certaininstances.
Please contact the factory.
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sasecr. WATER SYSTEM JMPROVEMEMTE cuio. % onte B~25-88

Vv

F,Q/cTIOA/ HEﬂo CouTD

'..'2‘.780,’-—— B" Pre PIPE (< -/2-4) o

/;,':3 = 2780 « 7 357,000' = - . — 3.8 ,Za— .»
5744 4729 x /'Oé/m = | 5.0/

M/ELL PLitP #* 3 — 73/7 = 4974- 9/# =5@D/z

- Q5 F‘ZDWﬂ~V - 3 XKH L ALt - - w/m 5 577}455,

54/3/\«15@5/8&5 'M@m,a-/- 4z o U , 3/4 649 /7’Z

. MOTBR. AT 355D rpm.



- SHeET & BF. )5
B XUH-No B 5300 = swofr za958
L o Su 7.7 = 38Uy USE ST
| 3550 RPM ENCLOSED TvPE IMPELLER - 8XKL :

c

STAGES (NG OFPOINTS) PER STAGE PERFORMANCE
* ol ' [ st ! . R G NEN
! S RS SRR N EE SRR AR RN R RET RN r[ P e e
- et p P e e . iy O .
2 22 UL R P LR TR Ee TR o
HORSEPOWER WILL BE EFFECTED + TR L L P R A T
BY CHANGEINEFFICIENCY _ JNERRE RaERS RuR R L INPSHR ¢ isfisiee i e =Rl =
. 150 : T Pt ol i ] i ""Jyt‘“ - 2 o]
« ] ] PRy 5t A BN PRI 7Y I A : = o
PERFORMANCE FOR: S e A1 60 § s ey i T T n IS
Bowl Pattern No.: 547500-A-R0 T 'J;.r ST TR e L AT Il «
imp. Pattern No.:547501-C-R2 .| 1251052 - - L 74 -
L e H S e P R
. . lw’ . — 3 ]~\\ |- ‘.\.>_'15i 1 g).
PUMP DATA = 100 ool e el T AN i - Z
Shaft Dia. (IN.) . . . . .. 1%e| | < 13 R s | MR | WY s o A e A T
Maximum Sphere (IN.} . . . % | |W | flif_\{VwHEiAD L et SN -*b” +1D 9% /\ o :
Maximum Head (FT.)* .. 1328 [ .| T 75 . O BT LT 7 £
Min. Submergence (IN)*™ . 9| | 1] 5387-hiA- " SN L AN
seeller W (LBS) . . . . . 43| (2 | TTHEE A NS RS I
Tovust Constant (K) . .. 24| [Q s e Rt W : L S
1O.D.(IN) . ...... 7% b e oo e e DT LRSS
Bow : peduce kit 3% Jo-{K) Balancedfimb - - d
i s 1 and 2 IO'L L] |
NOTES B s et i "
Performance indicated based on - hd Rdiecidny e T =TT 1 - - - %
>old water with a specific gravity T Wik : L= AR e -
1.0, . T , AR =— . ERE e =N 5'03
"Standard construction. : e gi-:"—;t,:zﬁf::zfi:::;#?_‘ v LT 11l ©
* Minimunrsubmergence over lip of Gl L : 25 0
ell to prevent vortexing. TR ; CTTIL Tl "’.JZ..' ; Tl I
“£riency improvements are ZLM ;“ | TS LTI + i'i"?;;... A | RENS SN ,";',_T, | ’ ‘]—
iwaiiable in certaininstances. : —~ R 00 55 . 50 50 0
Ylease contact the factory. ;
4 CAPACITY (USGPM) :

-3550 RPM vl ENCLOSED TYPE IMPELLER | 8XKH

NO.OF EFF. CHANGE PER STAGE PERFORMANCE
STAGES (NO.OF POINTS) - “ l : T ny I T T T 0 NEP 40
1 ~4 A T e e L ] i Tl e LT
2 -2 T 4 THL: T T4 :r T{INP R @ {sfivi EJ.ER'Q_l. g g H_
3 -1 150 T e e e R A AT o0 ~
HORSEPOWER WILL BE EFFECTED URSNNNREL. BN 19701 | |37 ¥ ER AR Ftd II
BY CHANGE INEFFICIENGY - el T T Al 1oL f | -
REN 1. I T W\.-\T: L4 L O 1 a
- 125 T ; 1] T :’m_-* =7 10 ¢
:RFORMANCE FOR: 1t ¢ A P i Lk b iy s Shnp : 3
lowl Pattern No.: 547500-A-R0 o EEE T o o= = R [ ”T"‘;;\qutj_ t ./>F\ 75 T o
np. Pattern No.: 547503-A-R2 100[= 5 T N2 i T
C T - A L1 N \:~ l;\;“;. HLeS LA N 4. N
g e k! e ey i ’>< LA"IN d-651-
UMP DATA E;" 75 'L ~BOWLIHEAD ~J IS LSS R S [NSE21 ?7_-
. I 4 E LA = g o
haft Dia. (IN.) ... ... 1% < =1 5,680/ FULL-OIA: TI1174 T ] .f|_k.’:>f<:ﬂh /J /A>‘.<\.N 1
laximum Sphere (IN) ... 3% L ] K] 7}DIRT L i e I 5= SN [
wximum Head (FT.)* . .1328 | | L 50 CE 50687 DI — RN RR R
in. Submergence (INJ** .. 9 - iD= _-‘[.787»(?1 :
‘peller Wt. (LBS,) . . . . . 42| |2 ' “IHedtics Ef-PY o (K] Baloe u
wust Constant (K) . . . . 2.4 8 25[-Ht o Taortate2alo! 100
W OD. (IN) . ... .. 7% R clagSia5 PR Casl o M 97 mulipicr
: g head and kflicency .c!m} L]
N . ’ i i
JTES maEn ! SOWEHR T
formance indicated based on B , Tl
water with a specific gravity L ) T T
0. - AT R I o g e G e g - O
. - [N B g M g A BN I
andard cgnstruction. ﬁ_g;j,:——-—-’____::r"z i - : IR .
“flimum sbbmergenceoverlipof resat —-T"‘ 4 Rl s 4k ‘ : ' f.q + -:
¥ prevent vortexing. _ :4{ _-;xj' = DT R ERRNARSE Ti_ TRHT
?'ieglcyimprovementsare T T TR e ! BRI AR R ESRO RS AS LR ot B
"able in certain instances. — - - - ;
1se contact the factory. 0 Y - 100 150 200 250
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SHEET 7 o= 15

C . ( | 28

q LIMITATIONS
) : SUBMERSIBLE BOWL ASSEMBLIES

Floway Zubmersible pumps of standard construction are designed for  Maximum pump speed is limited by critical speed, and/or submergence

-

ambient temperature, non-corrosive, non-abrasive service. available 1o prevent cavitation,
‘Maximum temperature of water pumped must not exceed 85°F (limitedby  Every attempt has been mad :
standard motor raling). . assemblies to meet as many%&%?i(rtizngpgllgzggg gfssr:grs\gi%:g b:lm h
published peformance curves are based on a maximum water viscosity of :Re range ?‘ limes may be extended by minot design or material Ch.a"'Qegug
iy e ) . ese applications require a i
5 | | qUotations ot s r?al cc'st;.)proval from the factory in the form of special
[~ SiZE SHAFT MAX. MAX. THRUST | IMPELLER EYE SPECIFIC MAX
& SIZE@ | STAGES | PRESSURE | FACTOR | WEIGHT | AREA | SPEED | wr2 SPHERE
TYPE . | (INCHES) ® P.S.1.® (K@ (LBS.) (SQ.IN.) {Ns) ® (INCHES©
O A 25 500 1.6 0.9 1.4 2025 0.008 p
4HOL % 25 500 2.4 1.0 2.0 2750 0.003 Yo
4 hoH % 25 500 2.2 0.9 24 3135 0.008 55' 5
BLKM q 22 466 2.1 2.4 1.3 2155 0.046 Yre
BJKL 1 18 448 36 2.4 6.5 2680 0.059 9y
O b 18 448 356 23 6.5 2800 0057 | un
6JKH -1 18 448 36 - 22 6.5 2740 0.055 -
XKL 1%e 19 500 2.4 45 29 1450 0.133 %
o 2xxh 1% 19 500 24 45 29 1520 0.133 %
TLKL 1%e 16 398 4.2 57 4.1 2510 0.132 %
Y 1%e 16 398 42 5.1 48 2370 0.132 %
8KL .| 1%e 9 394 3.8 5.7 11.8 2580 o210 | %
8 KM 1% S 394 4.7 5.7 11.8 2660 0210 %
8K 1% 9 394 4.7 59 118 | 2700 0.215 "
8 FKH 1%he 31 | " 310 5.5 5.7 11.2 3963- 0.410 7
J0XKC [ 1% 15 350 4.6 9.0 7.9 1475 | 0454 :
10XKH 1% 15 350 46 9.0 7.9 1585 0.454 %
10LKL 1 14 350 5.2 11.3 10.1 1715 0.692 %
10LKM 1% 14 .. 350 52. 113 10.1 1715 0.692 1/2
10LKM s 21 347 83 105 - 18.2 3150 - [ 0598 T
10 DKM 1% 21 347 8.3 106 182 3110 0.605 ”
10DKH 1% 21 347 - 83 10.7 18.2 3160 0.613 %
- BKM 1% 20 330 . 100 9.75 20,9 4260 0.609 T
10 KA. 1% 20 a30 10.0 10.75 209 "4260 0.675 :
J0EKH 1" 10 140 133 9.8 28.8 5800 0.711 ]
11 XKL 11V4g 10 525 5.7 115 9.5 1595 0.709 y
11 XKH 1'% 10 525 5.7 117 95 | 1545 0.721 %
12 LKL 1146 13 368 8.0 224 15.0 2680 1'788 : 32
12LKM ' 13 368 8.4 184 | 171 2280 1.594 A
12LKH 1146 13 368 6.0 . 17.5 171 .|  2370- 1537 | 7
12 DKL 146 16 316 12,0 18.0 26.4 3180 1.015 b
12DKM 1% 16 316 12.0 15.2 26.4 3110 0.993 %
12 DKH 16 16 316 12.0. 15.7 26.4 3050 0'997 By
12FKL 1'e 8 330 15.5 25.3 322 3370 2.164 1
12 FKH 146 8 . 330 135 223 322 3770 2.178 i
RL T 5 525 8.1 193 13, 1590 ) ;
13 %KH 16 6 525 8.1 19.8 137 1540 133 %
LKL T T 400 125 28.0 19.6 2030 2.907 7
14LKM 1% - 11 400 125 255 250 | 2040 2.779 o
14 DKL 1'% 10 300 165 293 36.2 2880 3.003 p
14 DKM 1156 10 300 165 .| 297 36.2 2860 3.027 %
14 DKH 110 10 300 165 28.2 36.2 2970 2949 1%
14FKH 1'% 8 263 16.0 34.3 414 -.3375 13203 - 1%
15DKL Vi 4| 302 17.3 32.4 434 2900 | 3.260 7
| 15DKA 2% 14 302 17.3 315 43.4 2980 3170 1%
16 MKL 2V, 8 279 20.0 40.0 51.0 3360 4.81 4 - Y A
16 MKM oV 8 279 20.0 34.6 51.3 3535 4294 1%
16 DKL 2 8 269 . 230 42.0 58.4 3246 5.930 s
 17.DKM 27, 8 269 23.0 52.0 58.4 3500 5930 | 1vess
TEMKL 2. 5 286 315 535 55.9 3120 9.523 7
18 MKM En 5 286 25.0 535 55.9 3230 9.523 1%
18 MKH 2V, 5 286 25.0 53.5 55.9 3165 9.523 1%
20MKL 2% 2 260 32,0 80.5 71.0 3280 18.100 %
20 MKM 2he 2 260 30.0 78.0 71.0 3370 18.100 1%
20 MKH 2%he 2 260 30.0 86.0 71.0 3420 18,100 19
538K REFER TO FACTORY ' )
NOTES: -
Special material pressure ratings and multipliers, refer to the factory. @ Usedtocal i
: , . lIculate hydraulic thrust as outlined ineeri i
® Use line shaft horsepower ratings. WR?is in Lb. Ft.2 T g assembly (apener o
® I 1% for one stage rotatin assembly (impeller, collet and
@ Check. horsepower and pressure limitations. shaft). Multug!yby number of stages for WRZ of bowl assembly. Ml'lllipl b o
®: rmited’by cast iron bowl wall thickness and standard bolting. Special 144 for WR®in Lb. In2, o

'ggl‘lpressure construction can be furnished ata priceincrease, refertothe  ® Maximum sphere size indicates the size of water passage ways in the
factory, pump - this is NOT an indication of solids sizes which could be pumped.
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. TRANSWESIERN ENGINEERING CORP S '
LR o JOB NO. é[_D/ éz/sm-:er E o /5

- : PROJECT CaUIVMVS/Db.‘ - 5/{? J’QI?A/CH Noe CALC ‘ 44.5 DATE /"'/2 58
¥
SUBJECT WATER - SysTEMm /MP/QOI/.E’MbA) IS cHko.. 6}44 pate L~ 29 '88

 Pemp . cop 7RIOL. Vﬂa VES ¢
No. PaMmm2; '

5'5"67-5/14 PR N UDLUE. F759= -
. o Eﬁs‘we&‘ ON UVALVE, a3z

2BET25 = 5615 pey

. 50.. PUMP, SYSTT. PRESS URE, 4759,5
7528 .
235t 2.3 = /00,2 ps,
sEE SIZ/N& ON NEXT PARGE: o : :
AT Bop gpm A 2" VRVE Hps /5‘,03; PRESSUNE- PROP 0.4,
- AT 4;5“0 om A =7 V/}-LUE wreL HAVE A A;Qz:s.sURE

DRop  oF [75s), ok US = B2 Y MooEL “ - $4_
40/\;77@9@ UALVE FORWELL 3 »uo;fs FOR WELL

MA/A/ CHECLL: - VALVE S), ZE, _
1/55 , 6'} 4LA~UAz_. 3/»02‘_ W)z.w__

CAPR 4-4,/7‘}'»{'/ S5D906m

B CLAYTOR VALVE (cLh- ~VAL) SO 6-0),

,?ELzEF I/A'L VE !
- (Fer Po WER FANGRE PROTEC Tron.)

-.D/.S IN F—'Ec,/ /ON ¢
5 CHLoRINE - &AS

- oAl D:(SNU FECT ION,

DosHGE 1 1.5 ppm,

NoRrir * P ;

. é : .
min /5 HA, X 834' /Mjnﬁ /é
feeo RATE G = 4‘”""”"‘/4724 /4’" £ =72 5/4,7

) S0uTH IDLIIV)P g

L




CI.A-VAI.’*’CO?AUTOMATIC};.VAI.VE FI.OW CHARTSE

TG "7.(1 CCE x ﬂ ’:F‘, L R I E i
‘:,V;r_, i .L.\Q R AR SHIEE) v M T ot SRR WL R e

,, FLOW CHARTS FOR... MODEL 100-O1 HYTROL VALVES AND
’ - : MODEL 100-O02 POWERTROL VALVES. -
' (FORMERLY MODELS 100 AND 100P/PA) -

gILOEsE AL ¥y ¥ - Wiy 27 2 o e 6" e’ 10”127 ¥ 1s”
4 VA VA / / / VAR YA
/ Vi Vi 7/ / / [ / / /
y 4 / y/A 7/ / / . / /
/I 1/ / // / / / yAARA
/ / / . / / / /.

N
}E
NS
NS
4%\
i3
RS }\
N
N
[~
N
N

y / /Ay . 711/
3 AN //Jg// /| '% : / // 4 / // ////// /
g // ya 7 ] // ya // 7 // ya // //' A
g 77 17 AT
& / 1/ /Y /[ 1/ VY
/LA /LY / /

- LA AU/ U/ LY

o 3 0 70 80 90 2 20,000
P " L, 0 50 100 . - 500 1000 o0 16000
* : ’ FLOW RATE—GALLONS PER MINUTE

’ (WATER)

ANGLE TYPE . . _ o

SIZES — . 13 2”23 3" Iy & 8 100 127147 16
1 1/ /[ _/ ' [ N/ [

- ' ./ / [ /L [/

/1 1/ / _ [/ /

PRESSURE DROP-P.SU
.h LK) @ -]
NN
<
™~
-t
N
»nt

. 7
? , AL / L/

. 20 36 40 80 70 60 90 200 2000 20,000
~ 10 %0 100 500 - 1000 5000 10,000
o
> FLOW RATE —GALLONS PER MINUTE
(WATER) - .
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RANSWESIIRN {ENGINEERING CORP‘

' soB No. &Msucm‘ /O o155

.,—-—p’» s ..

o COLNTRYSIDE= 5Ky RANCH NO. cnce. e J=12-Ba

reJccrﬁ//f‘rEQ SVSTEM fMPQOVEMENTZCHKO . %75. onre [/ —23 - 88

Dlé/A/FL:C.ﬂOU CONT .z>

6HLDRINAT7C>N F::-ED RATES . 72 /A%f 7/ 2.7 "5
o A /4/4 mar, rate Jal 2«9/45/,:/

USE WALLACE - 77=/QA)1‘HJ V- /490 £HAD£/N#7Z)Q_

BA cK PzQ,EssuIZE ,47- ARPPLI CATION PoINT ;
(54:& /Da/}/&- = 5)
-# 3 . WELL. . oo, 2 /°-‘ /
w2 WELL: 9G. 3 pa’

INECTOR OPERATING ~WATER ;- Lo gpm
Use A STA-RITE. INE <[4 WP PumpP

I EcTOR. N oZzZL =

L i
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e V-100 CHLORINATOR | PERFORMANCE
"~ Standard Irjector Operating Water Pressure l

. INJECTOR OPERATING WATER
When chlorinator. capacity and- maximum pressure at
application point are known, the. water quantity (gpm)
and pressure (psi) required for chlorinator Gperation

_can be found in the table. For example, to.operate a
chlorinator with a 50-b meter against 40 psi.5.3 gpm of

~ water at 80 psi is required. This water must be rea---
sonably clean. ) o :

Injector operating water pressure e
300 psi maximum at 85 F
85 psi maximum at 150 F
. Pressure at point of application -
. . 150 psi maximum .
" Injector operating water temperature —
' * 150 F maximum

<y

;- PRESSURE AT CHLORINATOR WITH 1.2-; CHLORINATORWITH - | CHLORINATOR WITH
| © | APPLICATION POINT 4-, 10-, or 20-LB METER ~ 50-LB METER 100-L.B METER
) ’ PSl . GPM psl GPM ~  PSl. . GPM . - PSi
2-1/2 2,3 - 16 2.8 .23 b1 49,
v .5 : 2.6 20 3.0 . - 26 4,3 53
3 10 5.0 26 3.5 32 .5 58
Bl - .o 5.1 . 76 5.3 .80 5.8 100
: 60 . 6.2 ‘112, 6.3 115 6.7 - 129
80. 7.1 148 7.2 150 7.5 162
—t-Fp 100 8.0 184 8.0 185 8.2 194
; 120 . 8.7 220 8.7 . 220 8.8 227
E' 140 9.4 256 9.4 256 9.4 259
; 150 9.7 . 275 9.7 - 275 9.7 275

. e T YT

NOTE: Table based on the 140-F injector included in
the standard installation package. It provides
the best all-around performance. Other injec-
tors, however, are available. Some will operate

L the chlorinator on smaller flows at higher pres-
) sures. Others require higher flows at lower
pressures. ' : ,

. Data on these other injectors follow, including the se-
lection of booster pumps where required.

e
@

Pewwar
= WALLACE & TIERNAN

DIVISION 910.200.195.010

ettt | mavYre 74
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V—100 CHLORINATOR'I PERFORMANCE_

Booster Pump Selection Data I

- 20LBS/24 lus,

L

u . o - "
%5 AND UNDER . 50 LBS/24hrs. 100 LBS /24 hrs.
@ L ISTA-RITE] NOZZLE |STA-RITE| NOZZLE |STA-RITE| NOZZLE
< o | xrume &  |%PUMP & - |%Pump &
140 -1 Rea'p | TAILWAY | ‘REQ'D | TAILWAY | REQ'D | TAILWAY | -
130" — J JHHG
'  2lpHP JHHG .
2LHP - )
120 —~ - - JHHG
N . '
Jue 2P
no -4 2HpP :
. JHG
: o 2HP
i 100—]
- . M . JHF ) i JHG
P 1Y, HP _2HP 193 S
. 90" “JHF
t
. JHE 1Y, HP
‘ go - M . 1938
' i 193 sl JHE _
(WP WHF |
70 =1 . HD A
. %, up : JHD
60 ~ A
JHC L .
Lo Y, HP JHC Jie |-
5o0- < ALY _1HP 1936
401 gus - oo
Yy HP JHD - .
3] . yHp | 242K .
30 - JHB :
: Ys HP ; -
. 1936 | UHC ‘eHP
20 - :
" umB C242H | g 2424
10 -]  YHP 193 6 : Yy HP -
JmMB ,
V. Hp 2424
o 242 3

[T o )

_r
<"

A BACK PRESSURE IS THE STATIC PRESSURE AT THE POINT OF .

APPLICATION. IN THIS SELECTION, 10 PSI HAS BEEN ALLOWED
FOR PUMP SUCTION LOSS, SOLUTION HOSE AND MA/N CO/V/VECTION

LOSSES, AND OVERALL SAFETY FACTOR

. ¥ ST4 -RITE INDUSTRIES, ING. DELA VA/V, WISCONSIN

v

F'Emwm

EWALLACE £ TIERNAN



Navarns s At o o [ -

B .
.ee
. . .
. . - . -
0, . - .

mmsw g ERN‘“ENGINEER[NG CORP' I kS '
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ROJ;;T'c’aumrpys:o: kY RANCH MO, cncc. S ome £ =/2 -8

vescor. WA-TER. SYSTIEM [MPRD VEMEM IFixo._. UZ}S . onre B~ 25 a8

OPER A-?"/O/u £ _CONTROL S:

_STORAGE__TA M. K:
JL;_KLGJ_O_O,O_QQ I,.:___

1 yR—rZ o NS ,,
L .« . : 1 ]

S 2
. N .. oL |
L Lwt, ¥475L G —— == — ==
. . . ) . ' |-
A . B Wi T . ,o,r-—" _—‘_"_—-_———-i'
% < B | .o . A . -
. - * . . ’ o . ° |
3 ) o : 481¢ |
BOT.EL. 4736.2 | LEL.4735.5 '
WY ET L . WECE s 4 :
7 , : _ |
< l .
| \d _ S |
. S L v . y . . < . O
PIROVO . RR.V) " B o l
' N T A : T !
T SKYRANCf-€—DEF——r—— _ To aowvmr'smE |
| ' \‘ R - /{ Aurou/}r/(,
- --1l----—--——- === = = lALTE/QN&Taﬂ

.a¥ ) ) ' w . :
Wew No,4 P 8 _ 8 — 4,><1\|-® l

WELL No.3

GPERA T/70H ¢ .
LEAD pump  STARTES AT Lwl 5‘7‘0/95 A7 ML,

S'Eabuoﬁ/?,'f PumMP STARTS Ar‘/_I_WL L RIS PARACLEZ
'\' C WITH L EAD PLrMpP, S7ers /97" AL, . ,

AN 4aro/vm7‘/¢ ALTERNATOR SH/?/.L B //v.sm/_Leo W I7K
MANUAL. . “OnN - oFF " sunret, ALT EBNA?D& Wit CHhNeE THE

SEQUENCE OF OPERATION OF PUMPS, ON 7HE LomPLerron
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zAxv'é\;iiéS'IER&.éENGINEERmG CORP.‘

- - J0B No. &l___L_&. -o|-&7) succ;' 14 oc /5 '
ssccT COUNTRVSIE = = SKPRANCH MoARH caie. 09;;5 onre L= /3 ~BS .
ot WATER srsmu /MPROVEMEMT:S CHKO. gg OATE 2 _25—, a8

EX/: TN & 50/9—72-& s ?.SraM‘ 'cAPfécz}?
WAhHsSHpE couurr‘ -OESIG—N CRJTI:EJ/;L,

/) AVERLGE" Feow MEST™ B= 5»—7/5/:1@, WHQ\) /_meéEST‘ wf.ed. /s ouT OF
SERVICE, ‘

2) P&'AK FLDIU Musr EE 54:/-’/94/529 AROM AL weu,s oW &~ /=z,¢4_

3) srorhse zzccgums/wswr, 24 ho serPLy Prus 2 - hews
SRES FLDLU (/20 brou x /D&O‘Wom)
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February S, 1988

LEGAL DESCRIPTION
WELL & PIPELINE EASEMENT
An easement for well and pipelilne purposes over, under and across a

portion of the west half of Section 6, T. 20 N., R. 21 E., M.D.B. & M., Washoe

County, Nevada, more particularly described as follows:
Béginning at a point from which the Southwest corner of said Section 6
bears S 127 40' 09" W 1,615.52 feet and an abandoned well (WELL
#3) bears N 61° 26' 15" E 64.84 feet, said point being the TRUE
POINT OF BEGINNING; .
THENCE S.90° 00' 00" E 61.00 feet;
THENCE-N 0° 03' 57" W 83.00 féet;

THENCE N 90° 00' 00" W 398.05 feet to a point twenty (20]) feet distant

from the west section line of said Section 6;

THENCE N 0° 05' 57" W S78.15 feet parall.e'l with and twenty (20) feet

L}
2 distant from the west section line of said Section 6 to an angle
e point; : A
” THENCE N 0° 10' 10" W 1,617.88 feet par.allel with and twenty (20) feet
distant from the west section line of said Section 6 to a point from
which a reconstructed well (WELL #4) bears N 5° 39' 56" E 25.98
- feet; ' :

THENCE N 81° 46' 34" £ 30.30 feet;

THENCE HNO6 10' 10" W B86.44 feet; c

THENCE N 89° 49' 12" W 30.00 feet to a point twenty (20) feet distant
from the west section line of said Section 6; -

THENCE N 0° 10' 10" W 938.74 feet-parallé‘l with and twenty (20) feet
distant from the west section line of said Section 6 to a point on
the north section line of said Section 6; ° :

THENCE S 88° S50' 14" W 20.00 feet along the north section line to the
Northwest section corner of said Section 6; '

THENCE S 0° 10' 10" E 2,647.47 feet along the west section line of said
Section 6 to the East § quarter of Section 1, T. 20 N., R. 20 E.,
M.D.B. & M,; :

A THENCE S 0° 05' S7" E 598.10 feet continuing along the west section line
. of said Section 6;
A THENCE S 90° 00' 00" E 357.05 feet;

THENCE S 0° 05' S7" E 63.00 feet to the TRUE POINT OF BEGINNING;
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" Movember 29, 1987

LEGAL DESCRIPTION
PIPELINE EASEMENT

An easement for pipeline purposes over, under and across a. portion of -

_the northwest quarter of Section 6, T. 20 N., R. 21 E., M.D.B. & M., Washoe
- County, Nevada, more particularly described as follows: ‘

PARCEL A (LOT 17):

Beginning at the North % corner of said Section B; thence € 0° 07' 03" E
785.43 feet to the northeast corner of Lot 17 of COUNTRYSIDE
SUBDIVISION | UNIT NO. A as shown on the map thereof filed as TRACT
MAP #2226 & 2226A, Doc No. 984482 in the Office of the County
Recorder of Washoe County, Nevada, said point being the TRUE
POINT OF BEGINNING; . :

_THENCE along the east line of said Lot 17 $0° 07" 03" £ 153.87 feét;
THENCE S 80"'48' 33" W 306.96 feet; '

THENCE S 86° 45' 13" W 86. 99 feet to a pomnt on the east right-of-wayv -
of EAGLENEST ROAD; .

THENCE N 0° 07 03" W 20.03 feet along the hereinabove last mentioned
course; . : '

THENCE N 86° 45' 13" £ 84.86 feet;

THENCE N 80° 48' 33" E 290 11 feet;.

THENCE N 2° 34' 15" W 120.88 feet to a: point on the north line oT saud

Lot 17;

THENCE N 56° 23' 40" E 28.71 feet along the her‘emabove Iast mentloned
course to the TRUE POINT OF BEGINHIHG

PARCEL B (10T 4);

Begmnmq at the Nor‘th % ‘corner of said Section 6; thence S 24010' Ol"hJ
1,069.82 feet to a point on the west right-of-way of EAGLENEST
ROAD said point being the TRUE POINT OF BEGINNING;

THENCE S 0° 07° 03" E  20.03 feet along the west right-of-way of
EAGLENEST ROAD; :

THENCE S 86° 45' 13" W 50.93 feet;
THENCE S 63° 28' 50" W 345.81 feet;
THENCE N 68° 11' 12" W 14.41 feet:
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