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C. STEVE DEAL, P.E. 
REGISTERED CIVIL ENGINEER 

51 15 SOUTH INDUSTRIAL ROAD # 13 . LAS VEGAS. NEVADA 891 18 
i 
\ 

\ .  
L ., 11 O c t o b e r  1980 

V a l l e y  D r i l l i n g  
4375  Nor th  Tioga 

1 ,  
,LI... __._. . .. Las Vegas,  Nevada 89108 

At t en t ione :  P. J. Dimick 
'\.-. ..- , 

S u b j e c t :  WELL CONSTRUCTION, PUKP INSTALLATION AND 
DRAWDOWA TESTS - Well No. 2 C o n s t r u c t e d  By 
V a l l e y  D r i l l i n g  A s  The Replacement  F o r  Well  
No. 1 - P r o p o s e d  S o u t h e r n  D e s e r t  C o r r e c t i o n a l  
C e n t e r ,  I n d i a n  S p r i n g s ,  Nevada 

-. Dear bls; Dimick: 
t 

I n  a c c o r d a n c e  w i t n  y o u r  r e q u e s t ,  I  have m o n i t o r e d  t h e  c o n s t r u c t i o n  
t o  deepen Well No. 2 ,  m o n i t o r e d  t h e  pump i n s t a l l a t i o n ,  and  con-  
d u c t e d  a  s e r i e s  o f  drawdown t e s t s .  E i t h e r  I o r  my r e p r e s e n t a t i v e  
was on t h e  s i t e  d u r i n g  t h e  v a r i o u s  s t a g e s  o f  t h e  w e l l  c o n s t r u c t i o n ,  
w e l l  deve lopment ,  pump i n s t a l l a t i o n ,  and drawdown t e s t s .  

initially, Well No. 2 was advanced t o  a  d e p t h  o f  660 f e e t  and 
p r o v i d e d  w i t h  an 8 - i n c n  d i a m e t e r  pump s e t  a t  a  d e p t h  o f  490 f e e t .  
Th i s  i n s t a l l a t i o n  a n d  w e l l  per formance  were  d e s c r i b e d  i n  my 
r e p o r t ,  "Pump I n s t a l l a t i o n  and  Drawdown T e s t " ,  d a t e d  2 2  September  
1980.  

A meet ing  r e g a r d i n g  c o n s t r u c t i o n  and p e r f o r m a n c e  o f  b o t h  Well 
No. 1 (by A l l e n  W a t e r  Well  S e r v i c e  Co.) and  Well No. 2 (by V a l l e y  
D r i l l i n g  - Water Well  S e r v i c e s )  was h e l d  i n  t h e  o f f i c e  o f  John E .  
Yoxen Co. on Monday, 2 2  September  1980. R e p r e s e n t a t i v e s  o f  t h e  
S t a t e  Department o f  P u b l i c  Works, t h e  P r o j e c t  A r c h i t e c t  and  t h e  
v a r i o u s  i n v o l v e d  C s n t r a c t o r s  were p r e s e n t  a t  t h e  m e e t i n g .  During 
t h e  c o u r s e  of t h e  m e e t i n g ,  i t  was d e c i d e d  t o  do no  f u r t h e r  work 
on Well No. 1 a t  t h i s  t i m e  and t o  deepen Well No, 2 from 660 t o  1 0 0 0  
f e e t .  A l s o ,  t h e  pump i n  Well No. 2 would be l o w e r e d  t o  a  d e p t h  o f  
a b o u t  600 f e e t .  
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A c c o r d i n g l y ,  V a l l e y  D r i l l i n g  m o b i l i z e d  equipment  and began  
d r i l l i n g  o p e r a t i o n s  on  24 Sep tember  1980  t o  advance  Well  No. 2 
t o  t h e  1000  f o o t  d e p t h  u s i n g  a i r - f o a m  and r o t a r y  methods .  The 
S u p e r i n t e n d e n t  o f  V a l l e y  D r i l l i n g  r e p o r t e d  t h a t  s u b s e q u e n t  t o  
a c h i e v i n g  a  d e p t h  o f  1000  f e e t ,  t h e  w e l l  was d e v e l o p e d  by "blowing" 
w i t h  compressed  a i r  f o r  a  p e r i o d  o f  a b o u t  n i n e  h o u r s .  I t  was 
n o t e d  t h a t  t h e  two r i g s  u s e d  a t  t h i s  s i t e  p roduced  a combined 
a i r  volume o f  1500  t o  1600  CFM a t  1 7 0  PSIG a t  t h e  r e c e i v e r  t a n k .  
F o l l o w i n g  deve lopment  o f  t h e  we l l ,  Water Well S e r v i c e s  i n s t a l l e d  
a n  8 - i n c h  d i a m e t e r  Red J a c k e t  Pump, Model No. 8 -550-5A-1B- lC,  
e q u i p p e d  w i t h  a  100  h o r s e p o w e r  F r a n k l i n  m o t o r .  The pump was s e t  
t o  a  d e p t h  o f  601 f e e t  u s i n g  4 - i n c h  d i a m e t e r  S c h e d u l e  40 g a l v a n i z e d  
p i p e .  A 1 / 2 - i n c h  d i a m e t e r  PVC a i r  l i n e  was i n s t a l l e d  t o  a  d e p t h  
o f  595 f e e t  ( a b o u t  6 f e e t  a b o v e  t h e  pump i n t a k e )  and  p r o v i d e d  w i t h  
a  p r e s s u r e  gauge a n d  a n  i n l e t  v a l v e .  The pump was i n s t a l l e d  on 28 
Sep tember  1980 and  a ser ies  o f  t h r e e  drawdown t e s t s  were c o n d u c t e d  
t h a t  a f t e r n o o n .  T h i s  t e s t  se r i e s  was c o n d u c t e d  by a  q u a l i f i e d  
e n g i n e e r i n g  t e c h n i c i a n  w o r k i n g  d i r e c t l y  u n d e r  my t e c h n i c a l  d i r e c -  
t i o n .  The drawdown t e s t  se r i e s  i n c l u d e d  m o n i t o r i n g  t h e  w a t e r  
l e v e l  i n  Well No. 1 d u r i n g  pumping o f  Well No. 2 t o  o b t a i n  a n  
e s t i m a t e  o f  t h e  c h a r a c t e r i s t i c s  o f  t h e  drawdown c u r v e  f o r  Well 
No. 2.  Data  o b t a i n e d  i n  t h e  drawdown t e s t  s e r i e s  a r e  p r e s e n t e d  
in t h e  a t t a c h e d  T a b l e  I .  My c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  deepened  
Well No. 2  had a  s p e c i f i c  c a p a c i t y  o f  a b o u t  0 . 9  t o  1 . 0  g a l l o n s  p e r  
m i n u t e  p e r  f o o t  and a y i e l d  o f  a b o u t  300 GPM. 

The e a r t h w o r k  c o n t r a c t o r  b u i l t  a  s t o r a g e  l a g o o n  w i t h  a  PVC l i n e r  
a t  t h e  s i t e  n a v i n g  an  e s t i m a t e d  d e s i g n  c a p a c i t y  o f  a b o u t  700 ,000  
g a l l o n s .  The e a r t h w o r k  c o n t r a c t o r  r e p o r t e d  t h a t  a b o u t  38 h o u r s  
o f  c o n t i n u o u s  o p e r a t i o n  o f  t h e  pump i n  Well No. 2  was r e q u i r e d  
t o  f i l l  t h e  l agoon .  He n o t e d  d u r i n g  t h i s  p e r i o d  t h a t  t h e  o u t l e t  
v a l v e  r e q u i r e d  c l o s i n g  a t  times i n  o r d e r  t o  m a i n t a i n  g a u g e  p r e s s u r e .  
T h i s  i n d i c a t e s  t h a t  t h e  y i e l d  d e c r e a s e d  f rom a b o u t  335 GPM t o  
a b o u t  275 GPM d u r i n g  t h a t  38  h o u r  pumping p e r i o d ,  f o r  an  a v e r a g e  
y i e l d  o f  a b o u t  305 GPM. 

Based  on  my o b s e r v a t i o n s ,  i n t e r p r e t a t i o n  o f  t h e  d r i l l e r ' s  l o g s  
a n d  t h e  r e s u l t s  o f  drawdown tes ts  a n d  r e c o r d s  o f  pump o p e r a t i o n  
t h u s  f a r  o b t a i n e d  a t  t h e  d e e p e n e d  Well No. 2 ,  i t  a p p e a r s  t o  me 
t h a t  t h e  s p e c i f i c  y i e l d  i s  on  t h e  o r d e r  o f  a b o u t  1 . 0  g a l l o n s  p e r  
m i n u t e  p e r  f o o t  o f  drawdown o r  s l i g h t l y  less  and t h a t  t h e  a v e r a g e  
y i e l d  u n d e r  s u s t a i n e d  pumping r a n g e s  f rom a b o u t  275 t o  300 GPM. 
A s  p r e v i o u s l y  r e p o r t e d ,  t h e  o r i g i n a l  Well No. 2 ,  ( c o n s t r u c t e d  i n  
a c c o r d a n c e  w i t h  t h e  P r o j e c t  S p e c i f i c a t i o n s ) ,  had a  y i e l d  o f  a b o u t  
272 GPM b u t  was pumped down t o  t h e  i n t a k e  i e v e l  i n  i e s s  t h a n  5  
m i n u t e s  o f  o p e r a t i o n .  
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I n  my o p i n i o n ,  t h e  700 GPM r e p o r t e d  t o  b e  r e q u i r e d  f o r  t h e  
s u b j e c t  p r o j e c t  may be o b t a i n e d  by c o n s t r u c t i o n  o f  two a d d i -  
t i o n a l  w e l l s  t o  d e p t h s  o f  1 0 0 0  f e e t  s i m i l a r  t o  Well  No. 2 .  
I t  a p p e a r s  t h a t  c o n s t r u c t i o n  o f  one  1 0 0 0 - f o o t  w e l l  i n  a d d i t i o n  
t o  Well  No. 2 would a c h i e v e  a  s u s t a i n e d  combined y i e l d  o f  a b o u t  
500 t o  600 GPM. My c a l c u l a t i o n s  i n d i c a t e  t h a t  two a d d i t i o n a l  
1 0 0 0 - f o o t  wells w i t h  e x i s t i n g  Well  No. 2 may have  a  s u s t a i n e d  
combined y i e l d  on t h e  o r d e r  o f  800 t o  900 GPM, p r o v i d e d  t h a t  
t h e  w e l l s  a r e  s u f f i c i e n t l y  s e p a r a t e d  t o  p r e v e n t  o v e r l a p  o f  t h e i r  
zones  o f  i n f l u e n c e .  Note  t h a t  t h e  p r e c e d i n g  e s t i m a t e s  a r e  
b a s e d  on t h e  a s s u m p t i o n  t h a t  s u b s u r f a c e  a n d  g e o h y d r o l o g i c a l  
c o n d i t i o n s  a t  o t h e r  w e l l  l o c a t i o n s  would b e  s i m i l a r  t o  t h o s e  
e n c o u n t e r e d  i n  Well  No. 2 a n d  t h a t  t h e  drawdown t e s t  and pumping 
d a t a  o b t a i n e d  a t  Well  No. 2 c a n  be e x t r a p o l a t e d  t o  o t h e r  n e a r b y  
l o c a t i o n s .  

I t  i s  recommended t h a t  a d d i t i o n a l  drawdown t e s t s  be pe r fo rmed  a t  
Well  No. 2 a n d  t h a t  f u r t h e r  pumping o p e r a t i o n s  b e  m o n i t o r e d  by 
a  q u a l i f i e d  e n g i n e e r  i n  o r d e r  t o  o b t a i n  t h e  n e c e s s a r y  d a t a  t o  
p e r m i t  t h e  c o n t i n u e d  e v a l u a t i o n  o f  t h e  well  p e r f o r m a n c e .  

Shou ld  you have  a n y  q u e s t i o n s  r e g a r d i n g  e i t h e r  t h i s  r e p o r t ,  o r  
P t h e  f i , e l d  o b s e r v a t i o n s ,  o r  t h e  r e s u l t s  o f  t h e  drawdown t e s t s ,  

p l e a s e  c o n t a c t  m e  a t  you r  c o n v e n i e n c e :  

Yours  t r u l y ,  

C.  . S t e v e  D e a l ,  P.E. 
Nevada RCE No. 3088 

D i s t r i b u t i o n :  ( 4 )  A d d r e s s e e  
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/4 T A B L E  I 

Drawdown T e s t  Data Summary 

Well  No. 2  (1000-Foot  T o t a l  Depth)  

Red J a c k e t  Model No. 8-550-5A-1B-lC w i t h  1 0 0  HP F r a n k l i n  mo to r  
s e t  a t  601 f o o t  d e p t h .  

1 / 2 - i n c h  PVC a i r  l i n e  s e t  a t  595 f o o t  d e p t h  w i t h  gauge  r e a d i n g  
t o  a  maximum o f  1 1 0  PSI .  

Well No. 2  a b o u t  1 2  h o u r s  f o l l o w i n g  deve lopmen t  a n d  s t a t i c  w a t e r  
l e v e l  measured  a t  239 f e e t .  

T e s t  No. 1 - 28 Sep tember  1980  

A i r  L i n e  Flow 
Time ( H r s )  Gauge Reading ( P S I )  R a t e  (GPM) Remarks 

1357  1 1 0  540 S t a r t  pump 
L - 460 4 "  d i a .  p i p e  

2  0  460 

460  

4  6  0  

460 S t o p  pump 

Average f l o w  r a t e  = 500 GPM 

No drawdown i n  Well No. 1 

C a l c u l a t e d  y i e l d  = 321 GPM (Recove ry  time was 1 0  m i n u t e s )  

C a l c u l a t e d  s p e c i f i c  c a p a c i t y  = 0 . 9 *  

* G a l l o n s  p e r  m i n u t e  p e r  f o o t  o f  drawdown 
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T A B L E I  ( C o n t i n u e d l  

Drawdown T e s t  No. 2 - 28 Sep tember  1 9 8 0  

Time ( H r s )  

1 4 2 5  

1 4 3 0  

1 4 3 1  

1 4 3 2  

1 4 3 3  

1434  

1 4 3 5  

1 4 3 6  

1 4 3 7  

1 4 3 8  

. I 4 3 9  

1 4 4 0  

1 4 4 1  

A i r  L i n e  
Gauge Read ing  ( P S I )  

1 1 0  

Flow 
R a t e  (GPM) . 

500 

Remarks 

S t a r t  pump 

S t o p  pump 

. A v e r a g e  f l o w  r a t e  = 500 GPM 

No drawdown i n  Well  No. 1 

C a l c u l a t e d  y i e l d  = 308 GPM ( R e c o v e r y  time was 9 m i n u t e s )  

Drawdown = 353 F e e t  

C a l c u l a t e d  s p e c i f i c  c a p a c i t y  = 0.9*  

* G a l l o n s  p e r  m i n u t e  p e r  f o o t  o f  drawdown 
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n 
T A B L E I (Cont inued)  

300 GPM measured through a  2 - inch  d i a m e t e r  v a l v e  and 15 f e e t  o f  
- 

2 - i n c h  d i ame te r  hose  t o  a  50 g a l l o n  b a r r e l .  

Drawdown Test  No. 3  - 28 September 1980 

A i r  Line Flow Water Depth 
Tirne(Hrs) Gauge R e a d i n ~ ( P S 1 )  Rate (GPM) In  Well No. 1 Remarks 

236.0 S t a r t  pump 

300 238.5 

300 I n c r e a s e  f low 

350 238.5 r a t e  

I n c r e a s e  f l o w  

238.75 r a t e  

Dep l e t i on  r a t e  
23 .1  Ft /Hr  
S top  pump 

Tes t  i n t e r v a l  : (1  (2 )  13) 
C a l c u l a t e d  y i e l d :  300 GPM 350 GPM 425 GPbI 

Drawdown : 13 .8  F t  23 .1  F t  23.1 Ft  

Depth o f  wa te r  remaining 384.2 F t  338.9 F t  291.6 F t  
o v e r  pumll : 

C a l c u l a t e d  s p e c i f i c  c a p a c i t y  : 0.9 * *  1 . 0  * *  Not de t e rmined  - * Upper l i m i t  of  a i r  l i n e  gauge 

**  Gal lons  p e r  minute p e r  f o o t  of  drawdown 
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Water  Well  S e r v i c e s  
5115 S o u t h  I n d u s t r i a l  Road 
Las Vegas ,  Nevada 89118  

A t t e n t i o n :  Mr. M e r l e  B .  S t e e l e  

S u b j e c t  : PUbIP INSTALLATION A N D  URAWDOWN TEST - 
Well  No. 2 C o n s t r u c t e d  By V a l l e y  D r i l l i n g  
To S e r v e  'AS The Replacement  F o r  Well  No. 1, 
P r o p o s e d  , S o u t h e r n  D e s e r t  C o r r e c t i o n a l  C e n t e r ,  
I n d i a n  S p r i n g s ,  Nevada 

r Dear S i f :  

I n  a c c o r d a n c e  w i t n  y o u r  r e q u e s t ,  I h a v e  m o n i t o r e d  t h e  i n s t a l l -  
a t i o n  o f  t h e  pump, t h e  w e l l  pumping d e v e l o p m e n t ,  a n d  a  drawdowu 
t e s t  f o r  t h e  s u b j e c t  We l l  No. 2 .  The s u b j e c t  w e l l  was d r i l l e d  
u s i n g  a i r  r o t a r y  m e t h o d s  t o  a  r e p o r t e d  d e p t h  o f  660 f e e t .  I t  
i s  a l s o  r e p o r t e d  t h a t  t h e  s p e c i f i e d  1 0 - i n c h  d i a m e t e r  c a s i n g ,  
which was p r o v i d e d  w i t h  f a c t o r y  p e r f o r a t i o n s  i n  t h e  l o w e r  
s e c t i o n ' ,  was s e t  t o  a d e p t h  o f  a b o u t  650 f e e t .  

On 2 1  Sep tember  1 9 8 0 ,  I o b s e r v e d  t h e  i n s t a l l a t i o n  o f  a n  8 - i n c h  
d i a m e t e r  Red J a c k e t  Pump, Model No. 8 - 5 5 0 - 5 A - 1 B - l C ,  e q u i p p e d  
w i t h  a  100  h o r s e p o w e r  F r a n k l i n  m o t o r .  The pwnp was s e t  t o  a  
t o t a l  d e p t h  o f  490 f e e t  u s i n g  4 - i n c h  d i a m e t e r  S c n e d u l e  40 
g a l v a n i z e d  p i p e .  A 1 / 2 - i n c h  i n s i d e  d i a m e t e r  PVC a i r  l i n e  was 
i n s t a l l e d  t o  t h e  t o p  o f  t h e  pump and  p r o v i d e d  w i t h  a  p r e s s u r e  
gauge and  a n  i n l e t  v a l v e .  

A t t e m p t s  were  made t o  d e v e l o p  t h e  w e l l  s l o w l y  by c l o s i n g  t h e  
d i s c h a r g e  v a l v e ,  b u t  i t  was n o t e d  t h a t  a f t e r  pumping a b o u t  
20 m i n u t e s ,  t h e  water was drawn down t o  n e a r  t h e  t o p  o f  t h e  
pump i n t a k e .  




