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PROJECT REPORT 
VERNON F. MEYER AND ASSOCIATES, I N C .  

R E L E V E L I N G :  SWEETLAKE GEOPRESSURED TEST SITE 
LOU1 S I A N A  
JULY, 1 9 8 4  

I .  INTRODUCTION: 

A .  A u t h o r i t y  

O f f i c e  of t h e  Director  of P u r c h a s i n g ,  Graham 0. P e a v y ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y .  P r o p o s a l  t 3 8 7 3 - F i r s t  C r d e r  
L e v e l i  rig S u r v e y s - P a r c p e r d u e  and S w e e t  L a k e  G e o p r e s s u r e d  T e s t  
S i t e s .  P u r c h a s e  O r d e r  N o .  R102070 .  

B .  P u r D o s e  

F i r s t  O r d e r  l e v e l i n g  s u r v e y s  to b e  c o n d u c t e d  a s  p a r t  of a n  
e n v i r o n m e n t a l  m o n i t o r i n g  program f o r  g e o p r e s s u r e d  t e s t  w e l l .  

c .  ScoDe 

C o n d u c t  f i r s t  order l e v e l i n g  t o  d e t e r m i n e  t h e  e l e v a t i o n  of 
t h e  p r e v i o u s l y  i n s t a l l e d  and l e v e l e d  b e n c h  m a r k s  i n  t h e  a r e a  
of t h e  S w e e t l a k e  g e o t h e r m a l  w e l l .  A l l  l e v e l i n g  s u r v e y s  t o  
c o n f o r m  t o  NGS s t a n d a r d s  a n d  s p e c i f i c a t i o n s .  

11. LOCATION: 

A .  L o c a l i t y  

R e l e v e l i n g  was p e r f o r m e d  i n  ar,d a r o u n d  S e c t i o n s  4, 9 ,  1 6 ,  2 1 ,  
28 ,  1 7 ,  1 8 ,  8 ,  7 ,  and 6 ,  T o w n s h i p  1 2  S o u t h ,  Range 7 West, and  
S e c t i o n s  1 3 ,  1 4 ,  2 3  a n d  2 4 ,  T o w n s h i p  1 2  S o u t h ,  R a n g e  8 \ l es t ,  
Cameron F a r i s h .  T h e  well s i t e  i s  a b o u t  3 m i l e s  E a s t  of G r a n d  
L a k e  school. 

B .  A r e a  C o v e r e d  

R e l e v e l i n g :  1 9 . 2 8  k i l o m e t e r s  of l s t , o r d e r  d o u b l e - r u n  
1 1 . 9 6  m i l e s  x 2 = 23 .92  miles  

111. COMDITIONS AFFECTING PROGRESS: 

A .  C l i m a t e  

T h e  l e v e l i n g  was performed i n  l a t e  J u n e  a n d  e a r l y  A u g u s t  a n d  
t h e  w e a t h e r  was h o t  and h u m i d .  

B .  T o p o g r a p h y  

T h e  t e r r a i n  was f l a t  w i t h  t h e  l e v e l  l i n e  r o u t e d  a l o n g  p a r i s h  
a n d  S t a t e  h i g h w a y s ,  a n d  some cross c o u n t r y .  
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C .  T r a n s p o r t a t i o n  

Two v e h i c l e s  were u s e d  o n  t h e  e n t i r e  a s s i g n m e n t .  A 3 / 4 - t o n  
p i c k u p  a n d  a 3/4 t o n  s u b u r b a n .  T h e r e  were a f ew p l a c e s  t h e  
v e h i c l e s  c o u l d  n o t  b e  u s e d  s u c h  a s  w h e n e v e r  h e a v y  h i g h w a y  
t r a f f i c  a n d  n a r r o w  r o a d s  were e n c o u n t e r e d .  

IV. ORGANIZATION: 

A .  

B .  

P a r t v  P e r s o n n e l  

T h e  o b s e r v i n g  u n i t  c o n s i s t e d  of a n  o b s e r v e r  who was  t h e  u n i t  
c h i e f ,  a r e c o r d e r ,  t w o  rodmen a n d  a p a c e r .  The  o b s e r v e r  a n d  
r e c o r d e r  a l t e r n a t e d  d u t i e s  o n  s i t e ,  or,e of t h e  rodmen s e r v e d  
a s  a b a c k - u p  r e c o r d e r  a n d  t h e  rodmen took t u r n s  w i t h  t h e  
p a c i n g  d u t i e s .  T h e  mark  s e t t i n g  u n i t  was not u t i l i z e d  o n  
t h i s  p r o j e c t .  

E q u i p m e n t  

O b s e r v a t i o n s  were a c c o m p l i s h e d  u s i n g  a W i l d  NA 2 A u t o m a t i c  
L e v e l  w i t h  p a r a l l e l  p l a t e  micrometer; o n e  s e t  of 
d o u b l e - s c a l e ,  VJild: 1-centimeter m a t c h e d  r o d s  w i t h  rod 
s t r u t s .  T u r n i n g  p i n s  w i t h  r e m o v a b l e  d r i v i n g  c a p s  were u s e d  
t o  s u p p o r t  t h e  r o d s  d u r i n g  o b s e r v a t i o n s .  T h e  H e w l e t t  P a c k a r d  
97  P r o g r a m m a b l e  P r i n t i n g  C a l c u l a t o r  was u s e d  t o  r e c o r d  
o b s e r v a t i o n s .  T h e  m a r k  s e t t i n g  e q u i p m e n t  was n o t  used o n  
t h i s  p r o j e c t .  

V. F I E L D  WORK 

A .  C h r o n o l o g y  

T h e  s u r v e y  crews t r a v e l e d  t o  t h e  p r o j e c t  each day f r o m  o u r  
o f f i c e  l o c a t i o n  i n  S u l p h u r ,  L o u i s i a n a .  

R e c o v e r y  of m a r k s  was a c c o m p l i s h e d  o n  J u l y  3 0 ,  1 9 8 4 .  D u r i n g  
r e c o v e r y  of m a r k s ,  L S U - S 1  was f o u n d  t o  be d e s t r o y e d .  
L e v e l i n g  b e g a n  o n  J u l y  3 0 ,  1 9 8 4  a t  b e n c h m a r k  9 2 1 4  w h i c h  is  
l o c a t e d  o n  Highway 2 7 ,  4 miles  N o r t h e a s t  o f  t h e  t e s t  s i t e .  
The  1 9 7 0  o b s e r v e d  e l e v a t i o n  s e r v e d  a s  d a t u m .  L e v e l s  t h e n  
e x t e n d e d  S o u t h  o n  Highway 27 t o  b e n c h m a r k  V 2 1 4 .  A l e v e l  l i n e  
was t h e n  r u n  f r o m  Highway 27 West a l o n g  Highway 384 t o  t h e  
t e s t  s i t e .  L e v e l i n g  c o n t i n u e d  t h r o u g h  A u g u s t  8 ,  1 9 8 4  w i t h  
t h e  f i n a l  t i e  i n  a t  LSU-S6. 

B .  M e t h o d s  

A l l  s e c t i o n s  were r e c o r d e d  o n  t h e  H e w l e t t  P a c k a r d  97 
C a l c u l a t o r ,  u s i n g  t h e  program f o r  F i r s t  O r d e r ,  C l a s s  I ,  o n e  
c e n t i m e t e r  - m a t c h e d  r o d s .  F i r s t  O r d e r ,  C l a s s  I o b s e r v i n g  
m e t h o d s  were u s e d .  The  p r o c e d u r e  f o r  r e a d i n g  t h e  rods  a t  
e a c h  s e t  up i s  a s  follows: R a c k s i t e  L o w e r  S c a l e ,  B a c k s i t e  
S t a d i a ,  Fo res i t e  L o w e r  S c a l e ,  F o r e s i t e  S t a d i a  ( t h e  
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compensator is then checked), proceed to read foresite high 
scale, and finally backsite high scale. 

The backrod is always read first at each set up, holding the 
stadia interval to two meters per set up and five meters per 
section. After completion of the set up, the rear rodman 
moves forward and becomes the forward rodman for the second 
set up and the forward rodman remains in place to become the 
rear rodman. This leapfrogging method used with even number 
of set ups for each section reduces the effect of the rod 
index and the rod verticality errors. 

The direction of running levels were alternated on most days.  

Collimation checks were made in accordance with NGS 
specifications. 

C. Adjustments 

The field elevations were not sdjusted. They are used in 
comparison with previous adjusted elevations as published by 
Vernon F. Meyer and Associates, Inc. Project Report dated 
December 1 7 ,  198C,  by Mr. Robert Gerrish, Chief Vertical 
Branch. 

D. Summarv 

19.28 kilometers of double-run first order levels were run to 
NGS specifications. No bench marks were required to be set 
on this project. 



SECTION COMPARISON ELEVAT I ON COM PAR I SON 
D i  f f erence 
Meters 

1980-81  1 9 8  0-81 D i f f e r e n c e  Depth 
D i f f e r e n c e  1981-83  E l e v a t i o n  1981-83  Meters O f  

B.M.S. Year Meters 1983-84  1 9 8  0-8 4 Meters 1 9 8  3-8 4 1980-84  Mark  

Q 2 1 4  1 9 7 0  4.25688 
R 2 1 4  2980 -0 .87540  3.38148 

R214 
S214  1 9 8 0  -0.54048 2 .84100 

S 2 1 4  

1984  -0 .89000  + O .  01460 3.36688 -0. 01460 

1 9 8 4  -0.5411 3 + O .  00065 2 .82575 -0. 01525 

B 4 1 4 2  1 9 8 0  -0 .31678 2.52422 

B4142 
TT159 1 9 8 0  + O .  07625 2.60047 

TT159 

1 9 8 4  -0 .31913  +O.  00235 2.50662 -0 .01760 

1 9 8 4  + O .  07683 + O .  00058 2.58345 -0. 01702 

TBM2 1 9 8 0  -0 .33272 2 .26775 

TBM 2 
T214 1 9 8 0  -0.41122 1 . 8 5 6 5 3  

T214 
U 2 1 4  1 9 8 0  NA 

U 2 1 4  
V214 1 9 8 0  

1 9 8 4  -0 .33140 -0.001 3 2  2.25205 -0.01570 

1984  -0.41 075 -0 .0047 1 . 8 4 1 3 0  -0. 01523 

1 9 8 4  -0 .61  008 NA 1 .23122  NA 

1 9 8 4  + O .  31133 NA 1 .54255  NA 
TT159 

s 1 2  1 9 8 0  -0.30482 2.29565 

s12 
s11 1 9 8 0  -0 .56520  1 .73045  

s11 

1 9 8 4  -0 .30553  + O .  00071 2.27792 -0 .01773 

1 9 8 4  -0 .56540 +o. 00020 1 .71252 -0.01793 

1 2 v 4  1 9 8 0  + O .  47370 2.20415 
1984  + 0.47 378 + O .  00008 2 .18630 -0.01785 

@ 
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SECTION COMPARISON ELEVATION COMPARISON 
Difference 
Meters 

1980-81 1980-81 Difference Depth 
Difference 1981-83 Elevation 1981-83 Meters of 

B.M.S. Year Meters 1983-84 198 0-8 4 Meters 198 3-8 4 198 0-8 4 Mark 

12V4 
12V5 

s9 

s9 
s 1 0  

s9 
12V6 

12V6 
s7 

s7 
S8 

S8 
12V19 

12V6 
TBM 1 

TBM 1 
s2 

s2 
s1 

TBM 1 
s3 

1980 
1984' 
1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

1980 
1984 

+0.75025 
+0.74955 
-0.961 35 
-0.95853 

-0.22148 
-0.22018 

+0.74255 
+ O .  7 37 00 

+ O .  64430 
+0.65118 

-1.55585 
-1.55365 

+O. 39318 
+ O .  391 03 

+ O .  20545 
+O. 21 005 

-0.48035 
-0.47913 

-0.10022 
Destroyed 

+ O .  04492 
+ O .  04530 

- 0. 0007 0 

-0.00282 

-0.00130 

-0.00555 

+ O .  00688 

-0.00220 

-0.00215 

+ O .  00460 

-0.00122 

NA 

+ O .  00038 

2.95440 
2.93585 
1 99305 
1.97732 

1.77157 
1.75714 

2.73560 
2.71432 

3.37990 
3.36550 

1.82405 
1.81185 

2.21723 
2.20288 

2.94105 
2.92437 

2.46070 
2.44524 

2.36048 

2.98597 
2.96967 

-0.01855 

-0.01573 

-0.01 443 

-0.02128 

-0.01 440 

-0.01220 

-0.01 435 

-0.01668 

-0.01546 

NA 

-0.01630 

r 
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SECTION COMPARISON ELEVATION COMPARISON 
Difference 
Meters 

198 0-8 1 1980-81 Difference Depth 
Difference 1981-83 Elevation 1981-83 Meters of 

B.M.S. Year Meters 1983-84 1980-84 Meters 1983-84 1980-84 Mark 

s3 
s 4  

s4 
12V7. 

s4 
s5 

55 
S6 

1980 
1984 

1980 
1984 

1980 
1984 

198 0 
1984 

-0.48122 
-0.48185 +O. 00063 

+@. 26548 
+O. 28793 +O. 02245 

+O. 016595 
+0.16528 -0. 00067 

-0.38712 
-0.37960 -0.00752 

2.50475 
2.48782 -0.01693 

2.77023 
2.77575 +O. 00552 

2.67070 
2.6531 0 -0. 01760 

2.28358 
2.27350 -0. 01 008 
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