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BLACK SPRINGS GENERAL IMPROVEMENT DISTRICT

WELL REHABILITATiON PROJECT

Completed by:

WASHOE COUNTY DEPARTMENT OF PUBLIC WORKS

UTILITY DIVISION

Apri 1 1990
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BACKGROUND

The Black Springs General Improvement Djstrjct (BSGID) has three wells that
are used to supply water to customers. Hjstorically, the system has
experienced numerous breakdowns and failures due primarily to lack of enough
knowledge about the yields and performances of these wells to properly select
and install pumping equipment. Additionally, well yields appear to
deteriorate over tjme as a result of clogging of the well screens by
incrustat'ion. As yields decrease, the pumping equ'ipment becomes overmatched
for the we1'l yield and problems assocjated wjth excessive drawdowns begin to
appear.

At least two times in the past, decljning well yields required reduction jn
flow rates from the we11s by partially closing valves. This method
essent'ia'l1y represents an ineffjcjent stopgap measure that resulted 'in at
least one ljne break due to high pressures.

GOALS

The primary goals of thjs project were:

i. To identify the constructjon characteristjcs of the "Gulch
Well" and the "Tank Well" by running camera logs jn each.

2. To rehabjIitate welI productivity 'in the "Gulch l.lell" and the
"Tank WelI" by scrubbing, baiIjng and swabbing.

3. To provide accurate baseljne information on well performance
for the "Gulch Well" and the "Tank Well" that could be used
to assess future well performance.

The wel I rehab j I j tat'ion and pump testi ng
N. Roop St., Carson City, Nevada, 89701.
and March of 1990.

RESU LTS
Camera Logs

was completed by Carson PumP, 1401
The work was completed in February

Tank Well: Figure 1 is a sectjonal diagram detailing the findings
of-the camera 1og in the Tank Well. Generally the
camera 1og showed the perforations were heavily
encrusted except near the level of the pump intake.

Gulch Well: Figure 2 js a sectjonal diagram detajling the findings
of the camera 1og in the Gulch Well. Carson Pump

reported that the pitless adaptor in the Gulch l'Jell is
undersized for the well casing. The p'itless is 6-inch
diameter and the well casing may be ejther 8-inch or
10- jnch d jameter. The unders'ized p'itless I imjts the
pump sjze that may be installed in the well and also
inakbs 'it more d jfiicult to rehab j I jtate the wel l (a
tool must be made that fits through the adaptor then
expands suffic'iently to scrub the casing wa11s during
redevelopment).
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The Washoe County Utjljty Divisjon will retain copies of the camera
logs for future reference.- The orig'ina1 VHS video-cassettes are submitted to
the Black Springs GID for their review and safekeeping.

Wel I Rehabi I 'itati on .

Tank liell: Based on well specific capacjtjes collected by Washoe

County, the specific capacity (gallons per minute per
foot -of 

drawdown) significantly improved as a result of
well redevelopment. Specific capacities were as
fo1 1 owi ng:

1. Specific capacity at 100 mjnutes of
pumping at 43 gallons per mjnute = 0.89
galioni per minute per ft.(May, 1986)

2. Specific capacity after unknown pumping
tjme at 18 gallons Per minute = 0.I2
gallons per- minute per ft.(Dec. 1989)

3. Spec'if ic capacity after 100 minutes of
pumping at 31 gallons per minute = 0.96
gallons per minute per ft.(After well
iehab'i I j tati on February 1990)

!'lhjle the rehabjljtatjon appears to have restored the well to 1986
performance, the well rehabjlitation project provided data that indjcate the
Tank Well produces from a complex aquifer system. During the rehabilitation
the contrabtor noted wide fluctuatjons in the stat'ic water level in the wel'l ,

rang'ing from 155 ft. below land surface to 265 ft. below land surface. These
wide fluctuatjons may be the result of one or more perched aquifers that
contribute water to the well at varjous rates. The complexity of the
aquifers'is even more apparent cons'iderjng the stat'ic water level remains at
a higher elevatjon jn the Gulch Well than jn the Tank Well.

Presently, the well is equipped with a 2-hp. submersjblq pglp which
produced about 18 gallons per mjnute from.a pumping 1eve1.of.312 ft.(based on

pumping 1eve1s before well rehabiljtation) The pump jntake js set at
'appi^oximately 

315 ft. With the increased specific yie'ld, water levels should
remajn above the pump intake at the 18 gpm pumping rate.

Wel I Rehabi I i tati on (Cont. )

Gulch Well: Washoe County does not have data on the h'istorical
performance bf the Gulch l'lell. Because the well was
unequipped at the time of this rehabilitation effort,
we were'unable to get a pre-rehabjlitation specific
capac'ity. However, the pump testing after wel I was

rehab'il itated provides deta'il ed basel ine performance
for future reference.
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Pumpjng Tests

Gulch Well: Data sheets, graphs and djscharge data from the pumping
test are included in the appendix. The specific
capacity of the well after one day of pumping (1440
mins.) at 32 gallons per minute was 0.61 gallons per
mjnute per foot of drawdown. Step tests were run at
10, 17,23, and 29 gallons per minute for 120 mjnutes
at each step. The step tests jndjcate the spec'ific
capacity of the well djd not vary significantly at each
steP.

Tank Well: Data sheets, graphs and djscharge data from the pumping
test are included in the appendix. The specific
capacity of the well after one day of pumping (1440
m'ins . ) at 28 ga1 'l ons per mi nute was 0.40 ga1 l ons per
mjnute per foot of drawdown. Step tests were run at
12,18, 24, and 32 gallons per minute for 120 minutes
at each step. The step tests jndjcate the specific
capacity of the well did not vary s'ignificantly at each
step. The data from the 24 hour constant discharge_
test of the Tank Well showed water levels were still
decljning significantly at the end of the 24 hour
pumping period. This indjcates the spec'ific capacity of
the well will decrease significantly jf the well is
pumped cont'inuously for long periods of time.

RECOMMENDAT IONS

Equip the Gulch well to pump 25 gallons per minute with the
pump'intake set at 225 ft. Antjcipated pumping leve'ls at
this rate wjll be about 170 ft. below ground surface. The
add jt'ional submergence wj I I prov'ide a buffer when wel I
performance begins to deteriorate aga'in. Pump selectjon
should be based on the necessary total head to pump to the
tank without exceed'ing the 25 gpm recommended yie1d.
Currently, we understand the water line from the Gulch Well
to the tank js broken. However, based on the pumping tests,
the Gulch Well js more reliable and a better producer than
the Tank Well and the performance of the system would be
improved jf the Gulch Wel'l were put on line again.

Leave the Tank Well as currently equipped, producing 18 gpm.

Wjth the improved performance the maximum anticjpated pumping
level at 18 gallons gpm should remajn above the pump jntake_
at 315 ft. However, as discussed earfier, the complexity of
the produc'ing aquifers and the extreme varjations in static
water levels-in'thjs well make the future performance of thjs
well hard to predict.
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Conduct performance tests on each well at least once a year,
preferably near the same tjme of year. The performance tests
may be conducted using the pumps jn the wells (jf the Gulch
l,lell is equ'ipped). Idea11y, the wells should be turned off
for at least 24 hours before conducting the test. The test
would consist of measurjng the static water level after the
wel1 has been off for 24 hours, then turning on the pump and
measurjng drawdowns in the well for 2 hours. The specific
capacity after 2 hours could then be compared to the specific
capac'it jes determined during th'is wel I rehabi I jtat jon effort.

4. Monthly, record water levels jn wells and pumping rates if
pumpl ng.
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APPENDIX

1. Gulch l^lell-Step Drawdown data and graphs
Constant discharge data and graphs

2. Tank Well-Step Drawdown data and graphs
Constant discharge data and graphs
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Comparry performing test Measured by

': 
.

Well M.

' :. Tlmo D8ta
Pump on: Date B-3€- ti;u8-'c'a 11,1

Pump off: Date 

- 

Time 

- 

(li)
Duration of aquiter tost:

Pumplng 

- 

Recorery 

-

G-l.l-', oistance from pumping wett @ Type of tesl

t-e,aJdo?r2n

Comm€nts on factors

affecting lest data

TEST PERFORMED FY

CARSON RUMP

CARSON C.ITY, I\rt'

=8-oz KF

B-ozrn--3-a.L.

SttP

Data

Depth of pump/air line
Prsr'ious oumoino? Yes -Y-Duration l8d rrr.r, End

S tatic watet turut i-LZ -l
Measuring poing-as-e f.'e-CS$-
Elevation of measuring point 

-
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,f,i;t,.,:,t . AOUIFER TEST DATA

o;*, .F/o.k Sp-,''rgs Address .., counry k-hsl@ '" N!/tl-
u,,"r*, 6uLh Disrancerrompumpinswen @ rvoeorusr S/€/tz.Dr-oa':c6r^rl> TestNo.

Measuring equipment

{

*n 3-ZB -?O companyperformings".l Co r-(o,-, Fl.trp . Measuredby

Tlme Oata
Pump on: Date Tlme 

- 

(t)
Pump off: Date 

- 

{ime 

- 

(li)
Duration of aquifer test:

Pumping 

- 

Recorery 

-

Comrn€nb on lactors

affecting lest data

TEST PERFORMED P]
CARSON FLTIP

CARSON CITY, N-y'

Z - cp.t

's7tu7 sTdeu

t
I
I
I
I
I

I

Static watet levsl

Measuring point

Elestion of measuring point 

-

Deplh of pump/air line
Pre^r'ious pumping? Yes 

- 
No 

-
Duration 

- 

End 

-
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Welltb.

comparryperfor.inoturr Clr--Sdr' Pcr,-P - . Measur€dby

G-l.L Distance from pumping,nu,, @ Typo of test

, ..,." . 
:. ,, Tlme Data

Pump on: Dato 

- 

Tiin6 

- 

(l)
'Pump 

off: Dato 

- 

Timo 

- 

(fu)

Duratlon of aquifer test:
Purnplng 

- 

Recorery 

-
I
t
l-
T

Elaration of measuring point 

-

Depth ol pump/air line
Pranious pumping? Yes 

- 
No 

-
Duration 

- 

End 

-

e
EE

$i$
ca
a

Commonts on faclors

atfecting test data

TEST PERFORMED EY

CARSON PUMP

CARSON CTTY, t\l-f
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AOUIFER TEST DATA

Comparry performing tesl

I
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. ... :. , TlmeData

.Pwnpon:Date3-€? 1r"8.'ao 11,1
Pump otf: Date 

- 

Time 

- 

((,)
Duration of souiter tost:

Pumplng €-3-!L Rocorery 

-

Comm6nts on laclors
atfecting lest data

TEST PERFORMED BY

CARSON PUMP

CARSON CITY, NV

v^tr/L

,"ihJ.j

I *"r*,.' Grlch Distancekompumpinswer @ rvpuort..r Consf, Q. *o*o.'i"'t't'
I.,.:..1.,t\ttt.t,,

Measurinsequip^nt orolte r.ir,e. ,drqpJoon neJe- ;r, e,l;ll,',.s ,'ce,l I

Wster Lovol Oats

Slaticwater level n l?7'
Moasuring pointo- aS-' a.6*lc.-Gsa---
Elaration of measuring point 

-

Depth of pump/air line
Pranious oumoina? Yos Z- No 

-
Durat ion -€_&- End 143:10

c
Wufut.
level

chango

It1
Oischsrgc
m6agure-

ment

gae

noz
= 1.3/



AOUTFER TEST DATA

Distance from pumping ;"ll @ Typeof test f.-*l - a

Address 4ef:r* loc,a

TestM,

. ,''.' 
j'.,,,. TlmoOata

I .Pump onl Date 

- 

Time 

- 

(tu)

I Pump off: Date 

- 

Tirne 

- 

(l'o)
r Duration of aquifer ts6t: \

Pumping 

- 

Recorcry 

-I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

Static water le/el

Moasuring point

Elevation of measuring point 

-

Depth of pump/air line
Prsvious pumping? Yes 

- 
No 

-
Duration 

- 

End 

-$EE

t^,t o
I /'/ -

4a'J

--+s

Commonts on hctors
affecting test data
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AOUIFER TEST DATA

- Comparry pefforming test

r,-//
I Wentlpt. -@4--Distance lrom pumping wen -Z-Tvpe 

of test

I ;1,.. ...1::....
;, 1,. ::.. 1.

: 3--zg -?o

Measuring equipment

, ' t. , Tlme Data

Pump on: Dato 

-Tlme - 

(1,)
'Pump off: Dato 

- 

Time 

- 

(f")
Duratlon of aquifer t€sl:

Prrrnplng 

- 

RecomrY 

-

Comm€nts on factors

affecting test clata

TEST PERFORMED PY

CARSON PUMP

CARSON CITY, Ny'
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Ownsr

Oate

Well tlo.

AOUIFER TEST DATA

Company performing test (-Q

Distance trom pumping weu @ Type of test

I

I

county z<-)crsAcc' ao,.'N#.

Measured by

Ttme Oata

Purnp on, P6lEZ-z I lims F:tS (f"1

Purnp ofl: Date 

- 

Time 

- 

(ti,)

Ouration of aquj{et tost: q

Purnping 
'8 Rqtovery O

?zt

Comments on lactorg

atfecting test data

TEST PERFORMED BY

CARSON RUMP

CARSON CTTY, NV

STFR.

Discharge

How O measured
Depth ol pump/air line -5L
Pre,rious pumpjgg? Yes -X-

Wster Lovol Data \,
Staticwater t r.t 1O4" I t
Moasuring point 7oP C-gG -
Elevation of measuring point 

-



AQUIFER TEST DATA

^/Mdress - county 4)ces4 oe sav N 4*T+ ---..',*M
companvperrormins,"i, a 

?Y- -";Tl :i t. ;<a,^
Distancetrompumping*.,, @ 

'Typeorrest 
S*e P r*,+l*P-'

I
I
I
I
I
I
I

I ., '.,.. Tlme Data

Pump on; Dato Time 

- 

(1")
'Purnp 

off: Oate Time 

- 

(6)
Duration of aquifer test: \

Pumping 

- 

Repovery 

-

z-z/

I
I
I
I
I
I
I
I
t

Depth of pump/air line 

-

Pre^r'ious pumping? Yes 

- 
No 

-
Duration End 

-

Static water l€vel

Measuring point

Elevation ol measuring point 

-sFt

4t'

Commontg on faclorg

affecting test data

TEST PERFORMED EY

CARSON PLTI',IP

CARSON CITY, I'J-y'



AOUIFER TEST DATA

o"t" . e -e I -?O comparry performins

4-tzaA
Wetl tlo. I - / ol-| K Distance from pumping well L -.: Type of test,,': **' P 

s4->l-a r-l

Measuring equipmenl

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

Tlme Data

Purno onr Dato Z-?l 1re 8-+J 11,,1

Pump otf: Date -e3L Tirn6 l6: +J i6i
Duration of aouiler test:

Pumping -&- Retorery -d--

.,",," *",.,llll' F'J ;:i1
Measuring point -&.LQS--
Elevation ol measuring point 

-

Depth of pump/air line
Prwious oumoino? Yes x

Duration 3 Ai- gn6

Comments on factore

affecting test data
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AOUIFER TEST DATA

I
T

I

l:

u4lrou
reL-Zz, t71o 

"o'rourperforminst..r 
Cor^-qp,r P"r.-'n- . Measured o, lAf B&..bii

'7 - -l.,n k Disrancefrompumping*"u @ Typeof resr Co-"/=rrtl'&/- -***, P'f."

Measuring equipment

r . :. ' Tlmo Dats

Pumpon: o^r"Z/zz time?-'6 (t,)
'Pump 

off: Date 

- 

Time 

- 

(t'u)

Duration ol aquit€t test; \
Pumping 

- 

Rapwery 

-

I
t
I
I
I
I

Comments on tactorg

aflecting test data

TEST PERFORMED FY

CARSON PLIMP

CARSON C.ITY, NV

SdL
uX-:
'l -eo r9o

oPENED 0rlLDE

I
I
I
I
I
t
t
I

Wator L€vel Oats

static water tuuut Zo9 7g X
Moasuring point.EP CSG -.--
Elwgtion ol measuring point -

o- l'
Depth of pump/air line
Prerrious purping? Yos :
Duration-L



Pago' , ot*

AOUIFER TEST DATAI
I
I
I
I
t

Tlme Dalr

.Pump on: Dato 

- 

Tlme 

- 

(t)
Pump off: Date 

- 

Time 

- 

(ti,)
Duration of aquifor test:

Pumping 

- 

Fecorery 

-

o"t" Et"aarn?o companyperrorming 
'u"1 

Cors=r|r' P.t,r-r- , Measuredw ru* E-':

*6,,*'-1- - -/o..,K Disrancerrompumpinswer @ Typeorrest G.rt*lo-/ 
.- y'e. *** PdZe

Static water level

Measuring poinl

2p1,7{

Elevation of measuring point 

-

Depth of pump/air line
Previous pumping? Yes 

- 
No 

-
Duration 

- 

Eno 

-

Comm€nts on factors

atfecting tesl data

TEST PERFORMED F]
CARSON trUMP

CARSON CTTY, NV

I
t
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