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m Was a Watercourse Reached? 
• Yes Er~No 
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Describe General Conditions Prevailing (Temperature, Precipitation, etc.) 

I hereby certify that the information given above is true and complete to 
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1 WEST H U G H LEASE C O N D U I T R E M E D I A T I O N W O R K P L A N 
T h i s p lan w i l l res tore the i m p a c t e d surface area to an acceptable a g r i c u l t u r a l state and 
remove or i so la te s o i l c o n t a m i n a t e d above N e w M e x i c o O i l C o n s e r v a t i o n D i v i s i o n ( N M O C D ) 
gu ide l ines by h i s t o r i c a l o i l and gas p r o d u c t i o n and h a n d l i n g a c t i v i t i e s . O f m a i n concern 
w i l l be the c o n c e n t r a t i o n o f C h l o r i d e , T o t a l Pe t ro l eum H y d r o c a r b o n ( T P H ) and Benzene, 
T o l u e n e , E t h y l Benzene, and m & p Xy lene ( B T E X ) . T h i s Site Spec i f i c R e m e d i a t i o n W o r k 
Plan w i l l p r o v i d e i n f o r m a t i o n and i d e n t i f y a c t i v i t i e s necessary t o ; 

1. Restore the i m p a c t e d surface area to an acceptable a g r i c u l t u r a l state 
2 . D o c u m e n t f i n a l ach ievement o f acceptable e n v i r o n m e n t a l th resholds es tabl ished by 

the N M O C D 

1.1 Site Description 
T h i s s i te is associated w i t h a ga l l e ry o f f i v e 2 " d iameter p r o d u c t i o n f l o w l ines owned by 
C h e v r o n USA and A n a d a r k o P e t r o l e u m C o r p o r a t i o n tha t carries p r o d u c t i o n f l u i d f r o m the 
H u g h Lease wells east o f H i g h w a y 18 and the Texas-New M e x i c o R a i l r o a d to the tank 
bat ter ies on the west v ia a c o m m o n c o n d u i t under the Texas -New M e x i c o R a i l r o a d r i g h t o f 
way. T h e leak occu r red ins ide the c o n d u i t where one or more o f the f l o w l ines f a i l e d , 
r e s u l t i n g i n p r o d u c t i o n f l u i d be ing released to the surface v i a the east end o f the c o n d u i t . 
T h e dec i s ion was made by C h e v r o n and Anada rko managers to f i r s t replace or repai r the f l o w 
l ines ins ide the c o n d u i t and then proceed w i t h site r e m e d i a t i o n . The leak o r i g i n lies on the 
n o r t h w e s t corner o f a cal iche ba r row p i t t ha t also received h i s t o r i c r u n - i n f r o m the l o c a t i o n . 
D i s c o v e r y o f the H u g h Lease T o p West C o n d u i t s i te occu r red i n Ju ly 2 0 0 0 , when con t rac to r s 
i n v o l v e d i n r e m e d i a t i n g the A n a d a r k o T o p East site loca ted on the nor theas t corner o f the 
ca l iche b a r r o w p i t , observed crude o i l p o o l i n g on the surface near the east end o f the 
r a i l r o a d c o n d u i t . B o t h leaks developed respect ive f l o w paths tha t end i n a c o m m o n p o o l i n g 
area i n the b o t t o m o f the 2 5 ' deep cal iche p i t . The T o p East A n a d a r k o s i te , f l o w pa th , and 
h a l f the p o o l i n g area were r emed ia ted to N M O C D standards i n A u g u s t 2 0 0 0 . De ta i l s are 
presented i n the "Anada rko Wes t H u g h H i g h w a y 18 C o n d u i t R e m e d i a t i o n R e p o r t , E P I , 
Oc tobe r 2 0 0 0 . " S i g n i f i c a n t r u n - i n d u r i n g s to rm events f r o m the open c o n d u i t excava t ion 
may have re su l t ed i n c o n t a m i n a t e d f l u i d r e c o n t a m i n a t i n g the p o o l i n g area i n the b o t t o m o f 
the ca l iche p i t . A site map is i n c l u d e d as A t t a c h m e n t I . 

1.1.1 Historical Use 
T h i s l and surface is owned by S i m s / K e n n a n n and used f o r l i ve s tock g raz ing , ca l iche sales, 
and o i l and gas p r o d u c t i o n f a c i l i t i e s access. 

1.1.2Legal Description 
T h e site is loca ted a p p r o x i m a t e l y 3 miles southeast o f Eun i ce , Lea C o u n t y , N e w M e x i c o . 
T h e legal d e s c r i p t i o n is NWy< S14 T22S R37E . L a t i t u d e 3 2 ° 2 3 ' 3 9 " N and L o n g i t u d e 
1 0 3 ° 0 8 ' 1 8 " W . 

1.1.3 Photographic documentation 
Photographs o f the site are i n c l u d e d as A t t a c h m e n t I I . 

1.1.4 Ecological Description 
T h e area is t y p i c a l o f the Upper C h i h u a h u a n Deser t B iome cons i s t i ng p r i m a r i l y o f 
h u m m o c k y sand h i l l s covered w i t h H a r v a r d Sh in Oak (Querqus h a r v a r d i ) in te rspersed w i t h 
H o n e y M e s q u i t e (Prosopis g landulosa) a long w i t h t y p i c a l desert grasses and weeds. 
Mammal s present , i n c l u d e O r r d ' s and M e r r i a m ' s Kangaroo Rat, Deer Mouse , W h i t e T h r o a t e d 
W o o d Rat, C o t t o n t a i l R a b b i t , Black T a i l e d J ack rabb i t , and the M u l e Deer . Rep t i l e s , 
A m p h i b i a n s , and Bi rds are numerous and t y p i c a l o f area. A survey o f L i s t e d , T h r e a t e n e d , or 
Endangered species has n o t been c o n d u c t e d . 
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1.1.5 Environmental Media Characterization 
C h e m i c a l parameters o f the s o i l were charac ter ized cons i s ten t w i t h the N e w M e x i c o O i l 
C o n s e r v a t i o n D i v i s i o n ( N M O C D ) gu ide l ines p u b l i s h e d i n the f o l l o w i n g document s ; 

• G u i d e l i n e s f o r R e m e d i a t i o n o f Leaks, Sp i l l s and Releases ( A u g u s t 13, 1993) 

• U n l i n e d Surface I m p o u n d m e n t Closure G u i d e l i n e s (Februa ry 1993) 

Accep tab le "Si te S p e c i f i c " th resholds f o r con t aminan t s o f concern , i . e . , C h l o r i d e , T P H and 
B T E X , were d e t e r m i n e d based on the f o l l o w i n g ; 

• D e p t h to G r o u n d wate r , i . e . , d is tance f r o m the lower most acceptable 
c o n c e n t r a t i o n to the g r o u n d water . 

• W e l l h e a d P r o t e c t i o n Area , i . e . , dis tance f r o m f r e sh water supp ly we l l s . 

• Dis tance to Surface Wa te r Body, i . e . , h o r i z o n t a l dis tance to a l l d o w n g rad i en t 
surface water bodies . 

1.1.5.1 Ground Water Level 
A c c o r d i n g to the O f f i c e o f the N e w M e x i c o State Engineer g r o u n d water level database, 
there are three water wells w i t h k n o w n levels i n sec t ion 14 o f T22S R37E, i . e . , 6 0 . 7 6 , 68 , 
54 .06 fee t be low g r o u n d surface (bgs) . T h i s averages to 60 .94 'bgs or 6 1 ' bgs. 

1.1.5.2 Depth to Ground Water Calculation 
D e p t h to g r o u n d wate r , i . e . , " the v e r t i c a l dis tance f r o m the l o w e r m o s t con t aminan t s to the 
seasonal h i g h water e l eva t ion o f the g r o u n d wa te r . " For the h y d r o c a r b o n source t e r m , i . e . , 
T P H , Benzene, and B T E X , this was d e t e r m i n e d to be 3 4 ' and f o r c h l o r i d e 2 1 ' bgs. 

1.1.5.3 Ground Water Gradient 
A c c o r d i n g to the USGS ( N i c h o l s o n & Clbesch ) , the g rad ien t is to the southeast . 

1.1.5.4 Wellhead Protection Area 
There is one domes t ic use w e l l loca ted u p g r a d i e n t b u t w i t h i n a 1000 ' radius o f the s i te . 

1.1.5.5 Distance to Nearest Surface Water Body 
T h e r e are no n a t u r a l l y o c c u r r i n g surface water bodies loca ted w i t h i n a 1 m i l e radius o f the 
s i te . 

1.1.5.6Soil Assessment 
T h e site was d i v i d e d i n t o 3 areas and cons idered separately, i . e . , C o n d u i t Area , F l o w Pa th , 
and P o o l i n g Area ( C a l i c h e P i t B o t t o m ) . T h e V O C headspace t h r e s h o l d o f 200 ppm was used 
to de t e rmine when samples shou ld be ascensioned to the l a b o r a t o r y f o r analysis and is n o t 
i m p l i e d to be an acceptable r emed ia l goa l . 

1 . 1 . 5 - 6 . 1 C o n d u i t A r e a 

S o i l was excavated to 2 0 ' be low g r o u n d surface and the side wal ls to the h o r i z o n t a l i n t e r v a l 
where the V O C readings were <200 p p m and c h l o r i d e is <1000 m g / K g . " F i v e - P o i n t " 
compos i t e samples o f the 4 s idewal ls and the b o t t o m hole were co l l ec t ed and ascensioned to 
the l a b o r a t o r y f o r C h l o r i d e , T P H , and B T E X analyses. Refer to A t t a c h m e n t I , Site M a p . 

1 . 1 . 5 - 6 . 2 F l o w P a t h 

T h e slope l ead ing f r o m the T o p Wes t C o n d u i t Area was sampled at the 0 - 1 ' i n t e r v a l be low 
g r o u n d surface and surveyed. There were no samples >200 ppm and c h l o r i d e >1000 
m g / K g . C o l l e c t i n g " F i v e - P o i n t " compos i t e samples o f the s idewal ls and the b o t t o m hole was 
no necessary. Refer to A t t a c h m e n t I , Site M a p . 

1 . 1 . 5 . 6 . 3 P o o l i n g A r e a ( P i t B o t t o m ) 

T h e East h a l f o f the P o o l i n g Area is the r e s p o n s i b i l i t y o f A n a d a r k o and had been r emed ia t ed 
i n O c t o b e r 2 0 0 0 . N M O C D r e m e d i a l goals r e q u i r e d excava t ion to - 4 fee t be low the b o t t o m 
sur face . S t o r m events have occu r r ed d u r i n g the i n t e r i m and washed c o n t a m i n a t i o n f r o m the 
T o p Wes t C o n d u i t s i te i n t o the p i t b o t t o m . Three east/west s amp l ing trenches w i l l be 
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excavated and sampled to de t e rmine acceptable i n t e r v a l s . O n l y surface samples were 
co l l ec t ed as a l l were surveyed to be <200 p p m and c h l o r i d e <1000 m g / K g . 

1.1.5.7 Ground Water Assessment 
T h e g r o u n d water leve l is conse rva t ive ly es t imated to occur at - 6 1 fee t bgs. I f the s o i l 
assessment ind ica tes tha t the g r o u n d water has been n o t been i m p a c t e d by the h y d r o c a r b o n 
source t e r m . Eleva ted c h l o r i d e levels exis t at the 4 0 ' bgs i n t e r v a l . . 

1.2 Data Quality 
A l l l a b o r a t o r y a n a l y t i c a l resul ts were w i t h i n the data q u a l i t y ob jec t ives l i s t e d be low. 

• L a b o r a t o r y data mus t have > 8 5 % recovery f o r T P H and B T E X and > 7 5 % recovery 
f o r general c h e m i s t r y parameters . 

• L a b o r a t o r y data mus t have < 1 5 % Rela t ive Percent D i f f e r e n c e 
• F i e l d headspace analyses mus t be suppor t ed w i t h i n s t r u m e n t c a l i b r a t i o n data and 

c a l i b r a t i o n gas c e r t i f i c a t i o n . 

D u p l i c a t e s or blanks were n o t s u b m i t t e d to the l a b o r a t o r y . 

1.3 Project Safety 
Hazards tha t w i l l be encoun te red at th is si te i n c l u d e the f o l l o w i n g ; 

• M o v i n g e q u i p m e n t 

• B u r i e d p ipe l ines 

• H i g h w a y ingress/egress 

• Excava t i on 

• P o t e n t i a l H y d r o g e n S u l f i d e Gas 

Employees and subcon t rac to r s w i l l be r e q u i r e d to c o n f i r m c u r r e n t t r a i n i n g i n these hazards. 
S tandard personal p r o t e c t i v e e q u i p m e n t w i l l i n c l u d e ; 

• Personal H 2 S M o n i t o r • Excava t ion Safety 

• H a r d - h a t • Steel T o e d Boots/Shoes 
• Safety Glasses 

1.4 Process/Procedure 
T h e f o l l o w i n g sequence was used to gu ide p r o j e c t i m p l e m e n t a t i o n . 

1. Si te v i s i t : Pho tog raph and map 
2. Issue "One C a l l " and n o t i f y i n g u t i l i t i e s 
3. Loca te , hand spot , and mark b u r i e d l ines or o ther s t ruc tures 
4. Overhead power l ines are present j u s t beyond the east pe r ime te r and w i l l n o t be a 

hazard . 
5. L o c k o u t / T a g o u t : P i p e l i n e companies n o t i f i e d o f a c t i v i t y b u t L O / T O unnecessary 
6. Procedure : E q u i p m e n t r e q u i r e d w i l l be: Backhoe, Excavator , D u m p T r u c k s 

• D a i l y T a i l gate safety meet ings and PPE check 

• Excavate v i s i b l y c o n t a m i n a t e d s o i l and s t o c k p i l e 

• H a u l s t o c k p i l e d s o i l to N M O C D approved f a c i l i t y 

• C o n d u c t f i e l d V O C headspace analyses on selected samples 

• C o l l e c t C o m p o s i t e Sample o f the selected areas f o r l a b o r a t o r y analysis 
• Review data and de t e rmine " D e p t h to G r o u n d W a t e r " 

• B a c k f i l l excavat ions w i t h v o l u m e cons i s ten t w i t h disposal v o l u m e 
• Pho tog raph 

• Deve lop and issue site spec i f i c r epo r t 
• Resced surface 
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2 W O R K P L A N I M P L E M E N T A T I O N 
T h e process o f excava t ing and d i spos ing o f c o n t a m i n a t e d s o i l and f i e l d su rvey ing began on 
February 15, 2 0 0 1 . 

2.1 Origin Trench Sampling 
P r e l i m i n a r y t r e n c h s a m p l i n g , to 2 5 ' bgs, w i t h the excavator revealed h y d r o c a r b o n and 
c h l o r i d e c o n t a m i n a t i o n above the N M O C D gu ide l ines . Howeve r , due to the increased 
o c c u p a t i o n a l safety hazards, the presence o f the f o u n d a t i o n sensi t ive r a i l r o a d bed, and the 
increased d i f f i c u l t l y and expense i n v o l v e d i n excavat ing more than 2 0 ' o f s o i l , i t was agreed 
to b a c k f i l l the excava t ion to 4 ' be low the f l o w l ines and advance a s amp l ing borehole to 
de t e rmine the v e r t i c a l ex ten t o f c o n t a m i n a t i o n . 

2.2 Origin Borehole 1 Sampling 
T h e d r i l l r i g success fu l ly advanced the boreho le c o l l e c t i n g discre te s o i l samples at 5' 
i n t e rva l s to 4 0 ' bgs. F i e l d V O C Headspace and c h l o r i d e surveys detected h y d r o c a r b o n o n l y 
n o m i n a l l y and decreasing concen t r a t i ons o f c h l o r i d e . 

2.3 Risk Assessment and Clay Barrier Installation 
A c k n o w l e d g i n g h y d r o c a r b o n and c h l o r i d e c o n t a m i n a t i o n be low 2 0 ' bgs, a p roposa l to leave 
the r e m a i n i n g source terms i n place and i n s t a l l an engineered ba r r i e r to e l i m i n a t e the 
v e r t i c a l t r a n s p o r t mechan i sm was made and accepted. The ba r r i e r is 2 ' t h i c k and 
c o n s t r u c t e d o f compac ted red Tr i a s s i c clay. The ba r r i e r was i n s t a l l e d and compacted i n 1 ' 
t h i c k l i f t s at - 10 'bgs and j u s t be low the f l o w l ines and c o n d u i t . T o prevent transverse or 
l a t e ra l i n f i l t r a t i o n by water i n t o the r e m a i n i n g c o n t a m i n a n t s , an a d d i t i o n a l 8 ' - 1 0 ' o f the 
excava t ion pe r ime te r was p u l l e d i n t o the excavat ion to ex tend the l a t e ra l border beyond the 
h o r i z o n t a l zone o f c o n t a m i n a t i o n . T h e ba r r i e r was also compacted to > 9 5 % Proc to r o f the 
c lay. T h e P roc to r and dens i ty tests were p e r f o r m e d by Pe t t i g r ew and Associates, H o b b s , 
N e w M e x i c o , re fe r to the o r i g i n a l repor ts i n A t t a c h m e n t I V . I t s h o u l d be no ted tha t the 
b a r r i e r is covered w i t h at least 8' o f clean s o i l and w i l l n o t be suscept ib le to h u m a n 
i n t r u s i o n or n a t u r a l w e a t h e r i n g . 

2.4 Discussion of Data 
Samples were co l l ec t ed to v e r i f y status o f the cal iche p i t b o t t o m , the f l o w pa th i n t o the 
ca l iche p i t f r o m the surface , and the v e r t i c a l and h o r i z o n t a l extents o f c o n t a m i n a t i o n 
associated w i t h the leak o r i g i n . The o r i g i n a l l a b o r a t o r y a n a l y t i c a l repor ts and data summary 
are i n c l u d e d as A t t a c h m e n t I I I . 

2.4.1 Cal iche Pit Bottom Status 
L a b o r a t o r y resul ts f r o m analysis o f samples co l l ec t ed f r o m s t ra tegic areas i n the cal iche p i t 
b o t t o m i n d i c a t e tha t the T P H , Benzene, and B T E X are be low the N M O C D r e g u l a t o r y 
gu ide l ines and c h l o r i d e can be cons idered to be n o m i n a l l y above b a c k g r o u n d levels . 

2.4.2 Flow Path Status 
T h e f l o w pa th was sampled to de t e rmine c o n t a m i n a t i o n s ta tus . L a b o r a t o r y a n a l y t i c a l resul ts 
i n d i c a t e tha t the T P H , Benzene, and B T E X are be low the N M O C D regu l a to ry gu ide l ines and 
c h l o r i d e can be cons idered to be n o m i n a l l y above b a c k g r o u n d levels . 

2.4 .3Leak Or ig in Sampl ing 
T h e s idewal ls and subsurface were sampled and analyzed. 

2.4.3.1 Sidewall Assessment 
S i d e w a l l sample c h l o r i d e analyses were s l i g h t l y elevated b u t were co l l ec t ed before the 
excava t ion pe r ime te r was extended - 8 - 1 0 ' t o accommodate the b a r r i e r . T h e presence o f 
vege t a t i on ind ica tes i t s h o u l d n o t be o f conce rn . S idewa l l h y d r o c a r b o n resul ts were 
n o m i n a l . 
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2.4.3.2 Subsurface Sampling 
Laboratory results indicate that hydrocarbon 
central part of the excavated area. Chloride 
increases at the 40' bgs interval . The charts 
the subsurface interval . 

contamination persists to - 27'bgs in the 
decreases markedly f rom 25' to 35' bgs but 
below il lustrate the concentrations relative to 

CHEVRON/ANADARKO 
HUGH RAILROAD CONDUIT 

TOTAL PETROLEUM HYDROCARBON (80I5M) 

-•-TPH GOAL 100 MG/KG -*-GRO+DRO MG/KG 
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CHEVRON/ANADARKO 
HUGH RAILROAD CONDUIT 

CHLORIDE DATA 

3000 

2.5 Soil Disposal and Backfilling 
Various volumes of soi l , to tal ing 1,520 yd were disposed of at Sundance, Rhino, and 
Environmental Plus, Inc. N M O C D approved fac i l i t ies . A similar volume of clean back f i l l 
was used to bring the excavation to grade. 

2.6 Surface Restoration 
The site w i l l possibly be reseeded wi th native grasses during the Spring of 2001. 

2.7 Conclusion 
Production f l u i d contamination at this site resulted in hydrocarbon contamination above the 
N M O C D remedial guidelines. Contaminated soil was excavated down to 20' bgs and 
disposed of. I t was at this interval the decision was made to instal l an engineered barrier 
consisting of a 2 ' th ick compacted clay barrier instead of excavating the remaining 
contaminated soi l . I t was determined that approximately 7' of soil beneath the barrier was 
contaminated above the N M O C D TPH threshold for TPH but not for Benzene and BTEX. 
Chloride persists but decreases f rom 25' to 35' bgs but increases at 40'bgs. An anomalous 
sample or analysis could explain this but more l ikely is due to a red clay interbed that 
occurs i n the area, i.e., the Ii thology at an excavation site -1500 ' to northeast iden t i f i ed a 
red clay interbed at -37'-42'bgs. This is consistent w i t h the borelog in format ion for the 
or ig in borehole, i .e. , reddish brown sand. These red clay interbeds serve as retarding 
barriers to the vertical transport of highly soluble ions like chloride and would cause an 
increase at that interval similar to what the data indicates at the 40' bgs interval or ig in 
borehole sample. Based on the in format ion collected during the investigation the barrier 
w i l l f unc t ion adequately to protect the ground water at this site and closure is reasonable 
and j u s t i f i e d . 
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Attachment I: Site Map 
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Attachment I I : Photographs 
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Attachment I I I : Analyses 
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CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOP • ABILENE. TX 79603 

PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS. NM 88240 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PAT McCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: 505-394-2601 

Receiving Date: 02716/01 
Reporting Date: 02/20/01 
Project Number: NOT GIVEN 
Project Name: HUGH 
Project Location: NOT GIVEN 

Sampling Date: 02/16/01 
Sample Type: SOIL 
Sample Condition: COOL, INTACT 
Sample Received By: AH 
Analyzed By: JA 

LAB ID SAMPLE ID GRO DRO 
(C6-C10) (>C10-C28) 
(mg/Kg) (mg/Kg) 

H5623-1 5021601 FP1 <50.0 <50.0 
H5623-2 5021601 FP2 <50.0 <50.0 
H5623-3 5021601 PB1W <50.0 <50.0 
H5623-4 5021601 PB1E <50.0 <50.0 
H5623-5 5021601 PB2W <50.0 <50.0 
H5623-6 5021601 PB2E <50.0 <50.0 
H5623-7 5021601 PB3 <50.0 <50.0 
H5623-8 5021601 PB4 <50.0 <50.0 
H 5623-9 5021601 WSW <50.0 <50.0 

Extraction Date: 02/19/01 02/19/01 
Analysis Date: 02/19/01 02/19/01 
Method Blank <50.0 <50.0 
Quality Control 107 92 
True Value QC 100 100 
% Recovery 107.0% 91.7% 
Relative Percent Difference 6.5% 3.8% 

METHODS TPH GRO & DRO - EPASW-846 8015M 

Armstrong Date 

ASE NOTE Liability and Damages Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client lor anai>$es 
AM ciaims including those lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days alter completion of tne applicant 
ser,<ce in no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss ot use, or loss ot profits incurred by client us suosiaianes 
ar* .,a:es or successors arising out ol or related lo the performance ol services hereunder by Cardinal, regardless ol whether such claim is based upon any of the above-stated reasons or otherwise 



CARDINAL 
LABORATORIES 

PHONE (915)673-7001 • 2111 BEECHWOOP • ABILENE, TX 79603 

PHONE (505) 393-2326 • 101 E MARLAND • HOBBS NM 88240 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PAT McCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: (505) 394-2601 

Sampling Date: 02/16/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: AH 
Analyzed By: AH/BC 

ETHYL TOTAL 
Cl* BENZENE TOLUENE BENZENE XYLENES 

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE: 2/19/01 02/16/01 02/16/01 02/16/01 02/16/01 
H5623-1 S021601FP1 79 <0.005 <0.005 <0.005 <0.015 
H5623-2 S021601FP2 79 <0.005 <0.005 <0.005 <0.015 
H5623-3 S021601PB1W 63 <0.005 <0.005 <0.005 <0.015 
H5623-4 S021601PB1E 47 <0.005 <0.005 <0.005 <0.015 
H 562 3-5 SQ216Q1PB2W 47 <0.005 <0.005 <0.005 <0.015 
H5623-6 S021601PB2E 63 <0.005 <0.005 <0.005 <0.015 ; 
H5623-7 S021601PB3 31 <0.005 <0.0O5 <0.005 <0.015 ! 
H5623-8 S021601PB4 63 <0.005 <0.005 <0.005 <0.015 .' 
H5623-9 S021601WSW 1380 , <0.005 <0.005 <0.005 <0.015 

Quality Control 1031 0.107 0.106 0.109 0.327 ! 
True Value QC 1000 0.100 0.100 0.100 0.300 ! 
% Recovery I 103 107 106 109 109 I 
Relative Percent Difference • 1.9 3.4 4.2 1.6 2.8 i 

METHODS: Cl-Std. Methods 4500-CI'B; BTEX-EPA SW-846 8260 

Receiving Date: 02/16/01 
Reporting Date: 02/19/01 
Project Number: NOT GIVEN 
Project Name: HUGH 
Project Location: NOT GIVEN 

LAB NO. SAMPLE ID 

O Z. / Z-O/ 2-C? o f 

Chemist / Date 

A^^vOT^^$aT)Tti$ a^Tj^mages Cardinal's liability and client's exclusive remedy (or any claim arising, whether based in contract or ion. shall be limited to the amount paid by client tor analyses 
a " s icijomg inose lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of me apphcaDie 
ce ^ "'C event snail Cardinal be liable lor incidental or consequeniial damages, including, without limitation, business interruptions, loss ol use. or loss ol profits incurred oy client its subsidiaries 

.--•es or Successors arising out ol or related to tne perlormance ot services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-staled reasons or otherwise 





•cARDINAL 
LABORATORIES 

PHONE (915) 673-7001 -2111 BEECHWOOP • ABILENE. TX 79603 

PHONE (505) 333-2326 • IOI £ MARIANO • HOBBS NM 38240 

Receiving Date: 02/21/01 
Reporting Date: 02/22/01 
Project Number: NOT GIVEN 
Project Name: HUGH 
Project Location: S24 T22S R37E 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PATMcCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: 

Sampling Date: 02/21/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NO. SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 02/21/01 02/21/01 02/21/01 02/21/01 | 
H5638-1 SCAH22101-25 <0.005 <0.005 <0.005 <0.015 : 
H5638-2 SCAH22101-30 <0.005 <0.005 <0.005 <0.015 ! 
H5638-3 SCAH22101-35 <0.005 <0.005 <0.005 <0.015 : 
H5638-4 SCAH22101-40 <0.005 <0.005 <0.005 <0.015 ; 

i 

Quality Control 0.101 0.101 0.102 0.301 , 
True Value QC 0.100 0.100 0.100 0.300 ' 
% Recovery 101 101 102 100 , 
Relative Percent Difference 7.2 6.8 7.0 6.2 ! 

METHOD: EPA SW-846 8260 

Date 

Damages Cardinal's liability and client's exclusive remedy lor any claim arising, whether based in contract or ton, shall be limited to tne amount paid oy client ior analyses 
~s nciuo.ng tnose tor negligence and any other cause whatsoever snail be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion ol tne apoticaoie 

e 10 event snail Cardinal be liable tor incidental or consequential damages, including, without limitation. Business interruptions, loss ol use. or loss ot protus incurred by client us suDS«jianes 
es successors arising out ot or related to tne performance ol sen/ices hereunder by Cardinal, regardless ol whetner such claim is based upon any ol the aOove-stated reasons or otherwise 



.CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 8EECHWOOD • ABILENE. TX 79603 

PHONE (505) 393-2326 • 101 E MARLAND • HOBBS NM 882-10 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PAT McCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: 

Receiving Date: 02/21/01 
Reporting Date: 02/22/01 
Project Number: NOT GIVEN 
Project Name: HUGH 
Project Location: S24 T22S R37E 

Sampling Date: 02/21/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC 

GRO DRO 
(C6-C10) (>Ci0"C28) cr 

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 02/21/01 02/21/01 02/22/01 
H5638-1 SCAH22101-25 <50 <50 204 
H5638-2 SCAH22101-30 <50 <50 157 
H5638-3 SCAH22101-35 <50 <50 157 
H5638-4 SCAH22101-40 <50 <50 801 

Quality Control 755 808 1031 
True Value QC 800 800 1000 
% Recovery 94.4 101.0 103 
Relative Percent Difference 1.9 0.4 1.9 ! 

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; Cl': Std. Methods 4500-CI B 
'Analyses performed on 1:4 w:v aqueous extracts. 

Chemist Date 

Tand Oamages Cardinal's liability and client's exclusive remedy lor any claim arising, whether based in contract or ton. shall be limited to the amount paid Oy client lor analyses 
.nctuomg mose lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thmy (30) days after completion ol tne applicable 
no event snail Cardinal be liable lor incidental or consequential damages, including, without limitation, business interruptions, loss ol use, or loss ol profits incurred by client .ts subsidiaries 

' successors arising out ol or related lo ihe performance ol services hereunder by Cardinal, regardless ol whether such claim is based upon any ol the above-stated reasons or otherwise 
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CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOP • ABILENE, TX 79603 

PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS NM 88240 

Receiving Date: 
Reporting Date: 
Project Number: 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PATMcCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: 

02/19/01 
02/21/01 
NOT GIVEN 

Project Name: HUGH ROAD CROSSING 
Project Location: NOT GIVEN 

Sampling Date: 02/15 & 02/16/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: AH 
Analyzed By: BC/AH 

GRO DRO 
(C6-C10) (>Cio-C28) cr 

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 02/20/01 02/20/01 02/20/01 
H5628-1 S021501CHESW <50 80.2 2510 
H5628-2 S021501CHSSW <50 63.5 2420 
H5628-3 S021501CHNSW <50 <50 581 
H5628-4 S021601CHBH <50 408 1350 ! 

Quality Control 749 752 1031 
True Value QC 800 800 1000 
% Recovery 93.6 94.0 103 
Relative Percent Difference 4.1 8.9 1.9 

METHODS: TPH GRO «& DRO: EPA SW-846 8015 M; Cl": Std. Methods 4500-CI B 
'Analyses performed on 1:4 w:v aqueous extracts. 

2 /2 \/p( 
Date 

A ^ I ^ ^ ^ S A ^ X L ^ n d Damages Cardinal's IiaOility and client's exclusive remedy lor any claim arising, whether cased in contract or ton. shall De limned to the amount paid Dy client tor ananse* 
ta.ms .ncijomg tnose lor negligence and any other cause whatsoever shall Oe deemed waived unless made in writing and received by Cardinal within thirty (30) days alter completion ot tne applicable 
ce i c event snail Cardinal De liable lor incidental or consequential damages, including, without limitation, business interruptions, loss ot use. or loss ol profits incurred by client us subsidiaries 

= -es :• Successors arising out ol or related to the performance ol services hereunder by Cardinal, regardless ol wnether sucn claim is based upon any ol the above-stated reasons or otherwise 



CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOP • ABILENE, TX 79603 

PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

Receiving Date: 
Reporting Date: 
Project Number: 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PAT MCCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: 

02/19/01 
02/21/01 
NOT GIVEN 

Project Name: HUGH ROAD CROSSING 
Project Location: NOT GIVEN 

Sampling Date: 02/15 & 02/16/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: AH 
Analyzed By: BC 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NO. SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 02/20/01 02/20/01 02/20/01 I 02/20/01 
H5628-1 S021501CHESW <0.005 0.006 <0.005 <0.015 
H5628-2 S021501CHSSW <0.005 <0.005 <0.005 <0.015 
H5628-3 S021501CHNSW <0.005 0.010 <0.005 0.025 
H5628-4 S021601CHBH <0.005 0.032 0.110 0.534 

I 

* "I 

t 

Quality Control 0.094 0.094 0.095 0.283 { 
True Value QC 0.100 0.100 0.100 0.300 i 
% Recovery 94.0 94.4 95.1 94.2 i 
Relative Percent Difference 6.4 5.9 5.2 6.1 j 

METHOD: EPA SW-846 8260 

Chemist Date 

Damages Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or ton, shall be limited to the amount paid by client tor analyses. 
, -s nciua.ng tnose lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion ol tne appiicaDie 
e - i c evem snail Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss ol use. or loss ot prolits incurred oy client ns suDsio.aries 
esc- Successors arising out ol or related to the performance ol services hereunder by Cardinal, regardless ol whether such claim is based upon any of the above-stated reasons or otnerw.se 





CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE. TX 79603 

PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS. NM 88240 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PAT McCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 
FAX TO: 505-394-2601 

Receiving Date: 02/16/01 
Project Owner: CHEV/ANARDARKO 
Project Number: NOT GIVEN 
Project Name: HUGH 
Project Location: SEC14 T22S R37E 

Sampling Date: 02/15/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GAP 
Analyzed By: JA 

LAB ID SAMPLE ID GRO DRO ETHYL TOTAL 
(C6-C10) (>C10-C28) BENZENE TOLUENE BENZENE XYLENES 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

H5625-1 SCAH21501-7 j 3620 5240 4.94 5.28 3.80 ' 37.4 
H5625-2 SCAH21501 - 10 3560 3710 5.31 25.0 15.9 60.9 
H5625-3 SCAH21501-15 3540 3580 10.9 22.1 15.3 | 56.1 
H5625-4 SCAH21501-20 2930 3290 5.27 19.4 13.5 I 50.7 
H5625-5 SCAH21501 -25 1110 2170 3.38 6.02 5.57 22.3 

Extraction Date: 02/19/01 02/19/01 02/19/01 02/19/01 02/19/01 02/19/01 
Analysis Date: 02/19/01 02/19/01 02/19/01 02/19/01 02/19/01 02/19/01 
Method Blank <50.0 <50.0 <0.002 <0.002 <0.002 <0.006 
Quality Control 107 92 0.097 0.100 0.088 0.275 
True Value QC 100 100 0.100 0.100 0.100 0.300 
% Recovery 107% 92% 97% 100% 88% u 92% 
Relative Percent Difference 6.5% 3.8% 4.1% 0.7% 1.6% 0.2% 

METHODS. TPH GRO & DRO - EPASW-846 8015M; BTEX-EPA SW-846 8021B, 5030B 

Arrnsffong Date 

--EASE NOTE Liability and Damages. Cardinal's liability and client's exclusive remedy lor any claim arising, whether based in contract or ton, shall be limited to the amount paid by client lor analyses 
AH cia.ms including tnose lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days alter completion ol tne appicaoie 
ser.,ce m no event snail Cardinal be liable lor incidental or consequential damages, including, without limitation, business interruptions, loss ol use. or loss ol profits incurred Dy client, us subsidiaries 
a".nates or Successors arising out ot or related to the performance ol services hereunder by Cardinal, regardless ol whether such claim is based upon any ol the aDove-siated reasons or otherwise 



.CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOP • ABILENE. TX 79603 

PHONE (505) 393-2326 • 101 E MARLAND • HOBBS. NM 88240 

ANALYTICAL RESULTS FOR 
ENVIRONMENTAL PLUS, INC. 
ATTN: PAT McCASLAND 
P.O. BOX 1558 
EUNICE, NM 88231 

Receiving Date: 02/16/01 
Reporting Date: 02/20/01 
Project Owner: CHEVRON/ANADARKO 
Project Name: HUGH 
Project Location: SEC 14 T22S R37E 

Analysis Date: 02/19/01 
Sampling Date: 02/15/01 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: AH 

Cf 
LAB NUMBER SAMPLE ID (mg/Kg) 

1 H5625-1 SCAH21501-7 1948 
, H5625-2 SCAH21501-10 361 
I H5625-3 SCAH21591-15 1665 
, H5625-4 SCAH21501-20 2451 

H5625-5 SCAH21501-25 1744 

Quality Control 1031 
True Value QC 1000 
% Recovery 103 
Relative Percent Difference 1.9 | 

METHOD: Standard Methods 4500-CIB 
NOTE: Analyses performed on 1:4 w:v aqueous extracts. 

"Chemist/ Date ' 

d Damages Cardinal's liability and client's exclusive remedy lor any claim arising, whether based in contract or ton, shall be limited to the amount paid by client lor analyses 
ca T.s .nciuaing tnose lor negligence and any other cause whatsoever shall be deemed waived unless made m writing and received by Cardinal within thirty (30) days alter completion ol tne applicable 

-• •ce .n no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss ol use, or loss ol prolns incurred by client its subsidiaries 
j.ates or successors arising out of or related to tne performance ol services hereunder by Cardinal, regardless of whether such claim is based upon any ol Ihe above-slated reasons or otherwise 





C H E V R O N / A N A D A R K O 

Attachment I V : Proctor and Density Report 

21 W E S T H U G H L E A S E C O N D U I T 



C H E V R O N / A N A D A R K O 

LABORATORY TEST REPORT 
P E T T I G R E W and ASSOCIATES 

1110 N. GRIMES 
HOBBS, NM 88240 

(505) 393-9827 

DEB RAP HICKS. P.E7L.S.I. 
WILLIAM M. HICKS. III, P.E./P.S. 

TO: 

P R O J E C T : 

Environmental Plus, Inc. 
P.O. Box 1558 
Eunice, NM 88231 
Attn: Roger Boone 

Chevron W. Hugh 

MATERIAL: Red Clay 

T E S T METHOD: ASTM D 2922 

DATE OF TEST: February 23, 2001 DEPTH: See Below 

TEST NO. 

SG-i 

LOCATION 

N. Side of Contaminated Area 

DRY DENSITY 
% Maximum 

105.3 

% MOISTURE 

13.7 

DEPTH 

r Below 
Finished 
Subgrade 

SG-2 N. Side of Contaminated Area 98.8 13.0 Finished 
Subgrade 

SG-3 

SG-4 

S. Side of Contaminated Area 

S. Side of Contaminated Area 

104.8 

99.0 

15.01 

12.3 

r Below 
Finished 
Subgrade 

Finished 
Subgrade 

CONTROL DENSITY: 107.2 OPTIMUM MOISTURE: 18.0% 
ASTM D 698 

REQUIRED COMPACTION: 95% 

LAB NO.: 01467-492 PETTIGREW and ASSOCIATES 

COPIES TO: SPS 
B 

22 W E S T H U G H L E A S E C O N D U I T 



C H E V R O N / A N A D A R K O 

1t2 

PETTIGREW and ASSOCIA TES 
CONSULTING ENGINEERS 

46 1B-
MOISTURE CONTEW (%) 

22 24 

CLIENT: 
Environmental Plus, Inc. 

Stockpile 
PROJECT- General Information 

SAMPLE LOCATION 

SOIL DESCRIPTION: R e d C l a y 

SOIL CLASSIFICATION: 

ATTERBERG: LL p| 
TEST METHOD: A ^ T M D 698 

Sampled & Delivered 02/21/01 

February 23. 2001 
DATE 

DRY WEIGHT LB/CU. FT. 

LAB NO. 01 493-494 

107.2 MOISTURE CONTENT % 18.0 
SIEVE ANALYSIS - % PASSING 

Environmental Plus, Inc. 
COPIES: 

PETTIGREW and ASSOCIATES 

BY: <Q^^y^^ 

23 WEST H U G H LEASE C O N D U I T 


