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DISCHARGE PLAN 

I . TYPE OF OPERATION" 

T h i s s i t e i s a s t a g i n g y a r d f o r Smith Energy S e r v i c e s , an o i l f i e l d 
f r a c t u r i n g and a c i d i z i n g company. There are t h r e e c a t e g o r i e s o f 
a c t i v i t i e s a t t h i s f a c i l i t y . 

1. A d m i n i s t r a t i v e o f f i c e 

2. Heavy equipment maintenance 

3. Chemicals s t o r a g e 

I I . NAME OF OPERATOR AND LOCAL REPRESENTATIVE 

Smith Energy S e r v i c e s , a d i v i s i o n o f A l l i e d Prod. Corp. 
2198 East B l o o m f i e l d Highway 
Farm i n g t o n , NM 
Brake Stevenson, D i s t r i c t Manager 
505-325-2732 

I I I . LOCATION OF DISCHARGE 

SE/4, SW/4, S e c t i o n 14, Township 29N, Range 13W 
Farmington, San Juan County, New Mexico 

e n c l o s u r e : F a c i l i t y s i t e p l a n 
C i t y map 

IV. LANDOWNERS 

CLM P r o p e r t i e s , I n c . 
Mich a e l T. Green, P r e s i d e n t 
P.O. Box 1766 
Farmin g t o n , NM 
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V. FACILITY DESCRIPTION 

Land: 
A p p r o x i m a t e l y 565.000 sq. f t . (12.98 a c r e s ) . The 
p r o p e r t y i s l o c a t e d i n the c i t y o f Farmington, New 
Mexico, San Juan County. The p r o p e r t y i s g e n e r a l l y l o n g 
and r e c t a n g u l a r i n shape. I t has 350 f t . o f highway 
f r o n t a g e on U.S. Highway 64 on the N o r t h s i d e . I t has 
M o l t a S t r e e t on t h e West s i d e and l a n d on t h e East, 
( p r e s e n t l y owned by M e r i d i a n O i l & Gas). Customer-
p a r k i n g i s South o f t h e main o f f i c e and employee p a r k i n g 
i s West o f t h e main o f f i c e . 

B u i l d i n g : 
The f a c i l i t y i s comprised of t h r e e b u i l d i n g s t o t a l i n g 
21,140 sq. f t . The b u i l d i n g s a r e s t e e l frame, c o n c r e t e 
b l o c k s t r u c t u r e . The main o f f i c e i s 5,220 sq. f t . The 
shop i s 8,640 sq. f t . and c o n s i s t s o f s i x bays f o r 
maintenance i n heavy equipment w i t h 2 overhead 7-ton 
c r a n e s . A l s o i n t h e shop space i s an 80' l o n g wash bay 
f o r t h e washing o f equipment. I t a l s o has a l o c k e r room 
i n a p o r t i o n o f t h e second s t o r y f o r employee s t o r a g e , 
and showers. The warehouse has two s e c t i o n s , one f o r 
s t o r a g e o f flammable che m i c a l s and one s e c t i o n f o r 
g e n e r a l s t o r a g e . 

O f f i c e 5,220 
Shop 8,640 
Warehouse 7,280 

General: 
The p r o p e r t y i s served by u t i l i t y gas, e l e c t r i c i t y , and 
c i t y w a t e r and sewer. There are 4 sand s t o r a g e b i n s i n 
t h e Northwest p a r t o f t h e y a r d and an a c i d t a n k on t h e 
East end o f t h e warehouse. 

B u i l d i n g Equipment: 
The o f f i c e and warehouse are l i g h t e d w i t h f l u o r e s c e n t 
l i g h t s . The shop has mercury vapor and f l u o r e s c e n t 
l i g h t s . The shop and o f f i c e have f o r c e d a i r h e a t e r s and 
a i r c o n d i t i o n e r s . The warehouse has h e a t e r s . 
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V I I I . DESCRIPTION OF CURRENT LIQUID AND SOLID WASTE 
COLLECTION/STORAGE/DISPOSAL PROCEDURES 

B. C o l l e c t i o n and Storage 

1. Truck Waste: 

See a t t a c h e d i n f o r m a t i o n f o r above ground H y d r o c h l o r i c A c i d 
( 2 2 1 Be) t a n k , r e c y c l e process f o r d i l u t e d H y d r o c h l o r i c A c i d 
and a c c i d e n t a l s p i l l a g e a t f a c i l i t y ( I n f o r m a t i o n i s on diagram 
1 ) . 

2. Truck. Tank, and Drum Washing: 

Truck - A l l o f SES equipment i s washed a t a l o c a l l y owned 
e s t a b l i s h m e n t . 

Bubble C i t y 
3125 B l o o m f i e l d Hwy. 
Farmin g t o n , NM 87401 

Drums o r Cargo - T h i s i s not done by SES or anywhere a t the 
f a c i l i t y . 

3. Steam C l e a n i n g o f P a r t s , Equipment, and Tanks: 

Engine P a r t s - These p a r t s are clea n e d w i t h water i n a wash 
bay which i s equipped w i t h a d r a i n area. T h i s system w i l l r u n 
i n t o a s e p a r a t o r , which separates any o i l from the water. The 
water i s the n d i s p o s e d o f t h r o u g h t he Farmington Waste Water 
Treatment. The o i l i n t h e s e p a r a t i o n procedure i s s t o r e d i n 
an underground sump which has a h o l d i n g c a p a c i t y o f 470 
g a l l o n s . T h i s o i l i n t h e sump i s dis p o s e d o f one t o two tim e s 
a year o r as needed (see diagram 3 ) . 

Tanks - T h i s i s n o t done by SES o r anywhere a t t h e f a c i l i t y . 

4. S o l v e n t s and De-greaser Use: 

Th i s i s s u p p l i e d by S a f e t y - K l e e n and i s p e r i o d i c a l l y t a k e n f o r 
r e c y c l i n g and r e p l e n i s h e d w i t h new s o l v e n t . 

S a f e t y - K l e e n 
777 B i g Timber Road 
E l g i n , I L 60123 
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5• Spent A c i d s , C a u s t i c s , or C o m p l e t i o n F l u i d s : 

D i l u t e d H y d r o c h l o r i c Acids w i t h v a r i o u s i n h i b i t o r s and 
s u r f a c t a n t s are r e c y c l e d t h r o u g h t h e u n i t l o c a t e d on t h e 
n o r t h - e a s t c o r n e r o f t h e warehouse (see diagram 2 ) . The 
system and i t s c a p a c i t i e s are shown on diagram 1. 

There are not any c a u s t i c s or c o m p l e t i o n f l u i d s d i s p o s e d of on 
the SES f a c i l i t y . 

6. Waste Slop O i l : 

There i s not any waste s l o p o i l g e n e r a t e d on t h e SES f a c i l i t y . 

7. Waste L u b r i c a t i o n and Motor O i l : 

A l l o f the waste motor o i l / l u b r i c a t i o n i s s t o r e d i n a 4' X 8' 
v e r t i c a l c o n t a i n e r which i s t r a n s f e r r e d t o above ground 
s t o r a g e t a n k s . The t a n k s are v e r t i c a l t a n k s and are emptied 
p e r i o d i c a l l y by a l o c a l vendor f o r r e c y c l i n g . The l a s t date 
o f p i c k up was 5/29/90 and c o n s i s t e d o f 946 g a l l o n s . 

Mesa O i l , I n c . 
4701 Broadway, S.E. 
Albuquerque, NM 87105 

8. O i l F i l t e r s : 

A l l o f t h e o i l f i l t e r s a re s t o r e d i n a 4' X 8' v e r t i c a l 
c o n t a i n e r i n t h e maintenance shop where t h e y are a l l o w e d t o 
d r a i n . They are t h e n d isposed o f t h r o u g h t h e l o c a l t r a s h 
s e r v i c e . 

9. S o l i d Waste Sludge From Tanks: 

There i s not any s o l i d waste sludge g e n e r a t e d by SES a t t h i s 
f a c i l i t y . 

10. P a i n t i n g Wastes: 

There i s not any p a i n t i n g waste generated by SES a t t h i s 
f a c i l i t y . 



11. Sewage Waste: 

The sewage waste i s d i s p o s e d o f t h r o u g h the Farmington w a s t e r 
water t r e a t m e n t system. There i s no d i s p o s a l o f any SES 
c h e m i c a l s / a c i d s t h r o u g h t h i s system. There i s an average of 
28,000 g a l l o n s o f sewage per month a t t h i s f a c i l i t y . 

C i t y o f Farmington 
P.O. Box 4100 
Farmington, NM 87499 

12. Other Waste L i q u i d : 

L a b o r a t o r y waste - T h i s waste i s s t o r e d i n d e s i g n a t e d 55 
g a l l o n drums, l o c a t e d i n t h e wet c h e mical s i d e of t h e 
warehouse. D i s p o s a l w i l l be handled by: 

Van Waters & Rogers, I n c . 
ChemCare 
P.O. Box 5287 
Denver, CO 80217-5287 

Chemical warehouse (wet chemical s i d e ) - Chemicals are mixed 
i n t h i s area w i t h m i n i m a l amount o f s p i l l a g e . Any s p i l l a g e 
f l o w s t o t h e o u t d o o r c o n c r e t e b a s i n l o c a t e d on the n o r t h - e a s t 
s i d e o f t h e warehouse (see diagram 1 f o r the r e c y c l e p r o c e s s ) . 

13. Other Waste S o l i d s : 

Used drums - These are s t o r e d on a t r u c k a t t h e f a c i l i t y and 
are p e r i o d i c a l l y t r a n s p o r t e d t o West Texas Drum i n M i d l a n d , 
Texas f o r reuse by t h e f a c i l i t y . 

Chemical warehouse ( d r y c h e mical s i d e ) - Chemicals are s t o r e d 
here and are mixed i n t h e f i e l d . There i s no m i x i n g o f 
c h e m i c a l s on t h i s s i d e o f t h e c h e m i c a l warehouse. Chemicals 
from broken c o n t a i n e r s o r bags are swept up, and as much as 
p o s s i b l e o f t h e m a t e r i a l i s p l a c e d back i n t o i n v e n t o r y and 
used. Contaminated r e s i d u e and bags c o n t a i n i n g r e s i d u e o f 
hazardous m a t e r i a l s are t o be p l a c e d i n an over pack c o n t a i n e r 
and h e l d f o r d i s p o s a l t h r o u g h t h e f o l l o w i n g company: 

Van Waters & Rogers, I n c . 
ChemCare 
P.O. Box 5287 
Denver, CO 80217-5287 



A l l o t h e r c h e m i c a l s l i s t e d as s t o r e d a t the f a c i l i t y are added 
i n t h e f i e l d a t s p e c i f i c w e l l s i t e s . A l l r e m a i n i n g unused 
c h e m i c a l s are brought back t o the f a c i l i t y and r e t u r n e d t o 
i n v e n t o r y . No wastes are generated from chemical usage o t h e r 
t h a n minor s p i l l a g e / d r a i n a g e to the underground v a u l t / t a n k f o r 
r e c y c 1 i n g . 

B a t t e r i e s - These are s t o r e d i n t h e mechanics shop and are 
p e r i o d i c a l l y p i c k e d up f o r r e c y c l i n g by a l o c a l vendor. 

San Juan S t e e l and Salvage 
5418 U.S. Hwy 64 
Farmington, NM 87401 

The e n t i r e SES f a c i l i t y i s paved. I t has a berm e x t e n d i n g 
a l o n g the west s i d e o f t h e f a c i l i t y which i s a p p r o x i m a t e l y 3 
f e e t i n h e i g h t . T h i s p r e v e n t s any commingle o f water from 
the SES f a c i l i t y t o the s u r r o u n d i n g area. Refer t o diagram 1 
f o r t he s p e c i f i c d e t a i l s on the above ground H y d r o c h l o r i c A c i d 
s t o r a g e tanks and the l i n e d underground r e c y c l i n g system. 

A l l drums are s e a l e d and s t o r e d on a t r u c k f o r t r a n s p o r t a t i o n 
t o a d i s p o s a l s i t e as s t a t e d above. The s u r f a c e i s paved and 
no s p i l l a g e occurs i n t h i s area. 

The SES f a c i l i t y was b u i l t i n 1979 so no need f o r i n t e g r i t y o f 
b u r i e d p i p i n g i s necessary. 

B. E x i s t i n g E f f l u e n t and S o l i d D i s p o s a l 

A. On S i t e F a c i l i t i e s 

a. There i s one area (wash bay) where o i l y waste i s 
d i s p o s e d o f by t h e use o f a sump. The wash bay i s 
used t o wash/clean mechanical p a r t s f o r r e p a i r o f 
SES equipment. 

1. Berm - There i s a berm which extends a l o n g t h e west s i d e 
of t h e f a c i l i t y e x c l u d i n g t h e o f f i c e s and o f f i c e p a r k i n g . 
The berm i s a p p r o x i m a t e l y 3 f e e t h i g h . I t s purpose i s t o 
p r e v e n t water r u n o f f t o t h e s u r r o u n d i n g area. T h i s berm 
was i n s t a l l e d i n March of 1992. 
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2. O i l Separator/Floor D r a i n / O i l Waste Storage Tank - This 
c o n s i s t s of a f l o o r d r a i n which connects t o an o i l 
separator. The o i l i s stored i n an underground storage 
tank and the water i s disposed of i n the Farmington waste 
water treatment system. This system i s only used f o r the 
purpose os cleaning SES equipment p a r t s which are t o be 
r e p a i r e d . There i s approximately 200 gallons per month 
which i s separated and stored. The underground storage 
tank i s 9 f e e t deep and has a storage volume of 470 
gallons and i s made of concrete. The o i l y waste storage 
tank i s emptied by Mesa O i l , Inc. p e r i o d i c a l l y or as 
needed. This system was i n s t a l l e d when the f a c i l i t y was 
b u i l t (see diagram 3). 

3. Leach F i e l d s - This does not apply t o the SES f a c i l i t y . 
There are not any leach f i e l d s on the SES f a c i l i t y . 

4. I n j e c t i o n Wells - This does not apply t o the SES 
f a c i l i t y . There are not any i n j e c t i o n w e l l s on the SES 
f a c i l i t y . 

5. . Drying Beds or Other P i t s - This does not apply t o the 
SES f a c i l i t y . There are not any d r y i n g beds or p i t s on 
the SES f a c i l i t y . 

6. S o l i d Disposal -

a. O i l F i l t e r s - There are approximately 40 f i l t e r s , 
per month disposed of through the l o c a l land f i l l . 

b. Laboratory Waste - This consists of various 
hydrocarbons/produced water/chemical a d d i t i v e s 
which are t e s t e d i n the l a b o r a t o r y . These are 
stored i n 55 g a l l o n drums and disposed of through 
Van Waters & Rogers ChemCare program. 

c. Used Drums - Used drums are stored on a semi 
t r a i l e r (see f a c i l i t y diagram) which i s on 
pavement. The drums are sealed and no s p i l l a g e 
occurs i n t h i s area. Approximately 240 drums per 
year are returned f o r reuse. 

West Texas Drum Company 
—-4130 W. I n d u s t r i a l 

Midland, TX 79703 
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7. SES does not have any leach f i e l d s or p i t s and t h e r e f o r e 
i s not a p p l i c a b l e t o t h i s s e c t i o n . 

a. See attached diagram #1 f o r the Hydrochloric a c i d 
i n storage and r e c y c l i n g system. 

b. See attached diagram #1 f o r the l o c a t i o n of the 
sampling system f o r the underground v a u l t / s t o r a g e 
tank f o r Hydrochloric a c i d . 

c. NOT APPLICABLE TO SES - This f a c i l i t y has no plans 
t o cease operations i n the near f u t u r e . 

B. Off S i t e Disposal 

The o f f s i t e d i s p o s a l i n f o r m a t i o n i s l i s t e d above w i t h 
address, l o c a t i o n , and method of shipping. 

IX. PROPOSED MODIFICATIONS 

Not a p p l i c a b l e t o t h i s a p p l i c a t i o n . 

X. INSPECTION. MAINTENANCE. AND REPORTING 

A. The ac i d sump and v a u l t m onitoring system w i l l be checked 
monthly and a log maintained of the date, time, and name 
of the i n d i v i d u a l completing the check. When leaks are 
detected, the acid r e c l a i m system w i l l be immediately 
shut down and r e p a i r s begin. I f i t i s found t h a t 
contamination has penetrated beyond the l i n e r system, 
O.C.D. w i l l be immediately n o t i f i e d . 

B. Ground water monitoring not ap p l i c a b l e t o c u r r e n t 
operators. 

C. I n June of 1992 an earthen berm was i n s t a l l e d along the 
west boundary of the f a c i l i t y , excluding the o f f i c e and 
employees parking l o t area. This berm i s designed t o 
con t a i n storm water run o f f and keep i t on the f a c i l i t y . 

X I . SPILL LEAK PREVENTION AND REPORTING PROCEDURES 
Note: See appendix D f o r Smith Emergency s p i l l g u i d e l i n e s . 

1. Above Ground Acid Storage Tank and Containment Area; 

This i s a 24,000 g a l l o n c a p a c i t y h y d r o c h l o r i c a c i d tank t h a t 
i s rubber l i n e d . The containment area c o n s i s t s of concrete 
f l o o r and w a l l s (see diagram #4) covered w i t h a c i d r e s i s t a n t 
epoxy spray. The containment area w i l l hold more than one and 
one t h i r d times the volume of the tank should a s p i l l occur. 

8 



The h y d r o c h l o r i c a c i d tank i s v i s u a l l y inspected f o r leaks 
each time a c i d i s loaded and unloaded from the tank. The 
containment area and epoxy l i n i n g i s t o be v i s u a l l y inspected 
annually. 

I n the event of a major s p i l l i n t o the containment area, 
immediate steps would begin to n e u t r a l i z e the h y d r o c h l o r i c 
a c i d ( t a b l e 1) and vacuum tr a c k s u t i l i z e d t o haul the m a t e r i a l 
to an approved disposal s i t e . 

I n the event a small leak was detected i n the storage tank the 
contents of the tank would be immediately t r a n s f e r r e d i n t o 
a u t h o rized cargo vessels and the l e a k i n g tank would be taken 
out of service u n t i l replaced or re p a i r e d . 

2. Acid Recovery System (sump, p i p i n g , v a u l t , and tank) 

This system i s designed t o catch s p i l l s and allow f o r d r a i n up 
of equipment and i s d e t a i l e d on diagram #1. To prevent 
contamination of the s o i l the v a u l t and sump are equipped w i t h 
a 30 m i l l , high d e n s i t y l i n e r , p i p i n g i s four inch pvc i n s i d e 
s i x inch pvc. These l i n e r s are designed t o c o n t a i n 
contamination and p r o t e c t the ground water. 

Mo n i t o r i n g pipes have been i n s t a l l e d between the concrete and 
the l i n e r s and w i l l be monitored monthly f o r f l u i d . I f leaks 
are detected, the system w i l l be shut down and immediate 
r e p a i r s or replacement s t a r t e d . 

I f i t i s found t h a t contamination penetrated beyond the l i n e r , 
the s t a t e O.C.D. w i l l be n o t i f i e d . 

3. Warehouse Area 

a. Dry Chemical Room - t h i s i s an enclosed area w i t h 
concrete f l o o r s . Minor s p i l l s are t o be swept up and 
ma t e r i a l s returned t o inve n t o r y f o r l a t e r use. Small 
amounts of chemicals t h a t are too contaminated f o r use 
w i l l be placed i n t o over pack drums f o r l a t e r d i s p o s a l , 
depending on the nature of the hazard. No leak d e t e c t i o n 
i s necessary f o r t h i s area. 

b. Wet Chemical Room - t h i s i s an enclosed area w i t h 
concrete f l o o r s and a f l o o r d r a i n f o r wash down purposes. 
-Liquid chemicals are stored i n 55 g a l l o n drums or f i v e 
g a l l o n buckets. 
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The f l o o r d r a i n runs through a two inch pvc pipe f o r a 
distance of approximately s i x f e e t to the ac i d tank 
containment area where i t i s plumed i n t o a 55 g a l l o n 
container. The chemicals and f l u i d s t h a t enter t h i s drum 
are c u r r e n t l y being recycled i n t o a c i d loads as these 
chemicals are ac i d a d d i t i v e s . 

Other p i p i n g i n the wet chemicals room consists of a 
water pipe and a Ven t u r i system used to load water and 
chemicals f o r a c i d . A l l pipes are exposed and re q u i r e no 
sp e c i a l monitoring other than v i s u a l i n s p e c t i o n f o r 
leaks, which i s accomplished on a day to day basis when 
the system i s used. 

Small s p i l l s are washed down the f l o o r d r a i n and i n t o the 
container. Then recycled i n t o a c i d loads. A la r g e s p i l l 
would not be a n t i c i p a t e d i n t h i s area. 

*** N o t i f i c a t i o n of S p i l l s *** 

Product Hazardous In g r e d i e n t Reportable Quantity 

AGA-2 NR 
AGD-2 NR 
AMS-3 Methanol/Ethylene Glycol 7 ,267 l b s . 
AR-2 NR 
BCS-4 Ethelene Thiourea 50 l b s . 
BCS-7 NR 
BW-4 Sulphuric Acid 28 ,571 l b s . 
CA-4 NR 
CCC-3 Ethylene Glycol 10 ,000 l b s . 
CCC-5-W 23 ,000 l b s . 
CDA-1 NR 
CIA-1 Methyl & Propargyl Alcohols 8 ,862 l b s . 
CIA-2 Propargyl Alcohol 25 ,592 l b s . 
CIA-3 Thiourea 70 l b s . 
CX-1 NR 
CX-6 NR 
CX-13 NR 
CX-14 NR 
CX-15 NR 
CX-91 NR 
EPS-4 Methyl Alcohol 13 , 193 l b s . 
EPS-9 Napthalene 1 ,000 l b s . 
FAA-2 NR 
HCL-0 Hydrochloric Acid 5 ,000 l b s . 
MC-FRS NR 
OFR-1 Ethylene Glycol (4%) 25 ,000 l b s . 
OGA-2 Sodium Aluminate 27 ,000 l b s . 
OGA-5 Methanol 37 ,037 l b s . 
PDC-1 Napthalene 1 ,266 l b s . 
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N o t i f i c a t i o n of S p i l l s cont'd 

Product Hazardous I n g r e d i e n t Reportable Quantity 

PFL-1 
RM-18 
SAA-2 
SAA-3 
SSS-2 

Ammonium B i s u l f i t e 

Methyl Alcohol & Xylene 

19,000 l b s . 
NR 
NR 
NR 

14,286 l b s . 

X I I . SITE CHARACTERISTICS 

1. Water Resources I n f o r m a t i o n : 

Based on a p r e l i m i n a r y review of a v a i l a b l e records from the 
New Mexico State Engineers O f f i c e , there appears t o be e i g h t 
water supply w e l l s w i t h i n a h a l f mile radius of the Smith 
Energy s i t e . They are l i s t e d a t the end of t h i s s e c t i o n . 

A l l w e l l s appear t o be located over 1000 f e e t from the s i t e . 
The w e l l s i n Section 14 appear t o be located up and cross 
gradient based on p r e l i m i n a r y monitor w e l l water l e v e l 
measurements. The remaining s i x w e l l s i n Sections 22 and 23 
appear t o be located down and cross gradient from the s i t e . 

The San Juan River i s south of the s i t e , approximately t h r e e -
quarters of a mile down-gradient. The Animas River i s n o r t h 
of the s i t e , approximately one mile up-gradient. Both r i v e r s 
flow t o the west and south, and year around water f l o w . The 
W i l l e t t D i t c h provides i r r i g a t i o n water to farms i n the 
general p r o x i m i t y of the s i t e . The W i l l e t t D i t c h i s fed on 
the south side of the Animas River, upstream of the s i t e 
approximately 3/4 miles. Based on discussions w i t h the New 
Mexico State Engineers O f f i c e , t h i s d i t c h appears t o be used 
p r i m a r i l y f o r i r r i g a t i o n and i n d u s t r i a l use and i s not a 
p u b l i c d r i n k i n g water source. 
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WATER WELL INFORMATION 
SMITH INTERNATIONAL, INC. 

2198 EAST BLOOMFIELD HIGHWAY 
FARMINGTON, SAN JUAN COUNTY, NEW MEXICO 

SEPTEMBER, 1992 

Location 
(T.R.SEC. QUAD) 

Name Well No. Use 
Water 
Depth 
I" f t . ) 

Aqu i f e r 

29. 13.14. 313 V a l l e y Drive I n SJ-00176 dom,stk 35 Qal 

29. 13.14. 443 Dowell, I nc. N/A N/A 15 Kk.Qal 

29. 13.22. 22 Dennis Burke SJ-01673 dom 14 Qal 

29. 13.23. 1 Tom Kannard SJ-01562 dom 6 Qal 

29. 13.23. 11 N/A SJ-01719 N/A N/A N/A 

29. 13.23. 123 N/A SJ-00187 N/A 40 Qal 

29. 13.23. 22 Mary Barkley SJ-00352 dom 30 Qal 

13.23. 22 Tom P r a t t SJ-01376 dom 15 Qal 

Notes: N/A - In f o r m a t i o n not a v a i l a b l e 
dom - domestic water source 
s t k - water source f o r l i v e s t o c k 
Kk - K i r t l a n d Shale 
Qal - Quaternary a l l u v i u m 

Based on a v a i l a b l e 
Engineers O f f i c e . 

i n f o r m a t i o n from the State of New Mexico 

2. S i t e Groundwater In f o r m a t i o n : 

Three p r e v i o u s l y i n s t a l l e d groundwater monitor well, were 
used t o estimate the s i t e groundwater gr a d i e n t . The 
w e l l s had been i n s t a l l e d by ENERLOG/TIS f o r Smith 
I n t e r n a t i o n a l during an environmental a u d i t of the 
pro p e r t y i n August 1990. The w e l l s were d r i l l e d w i t h an 
a i r d r i l l r i g , and completed w i t h f o u r inch PVC casing. 
The monitor w e l l i n f o r m a t i o n and g r o u n d w a t e r — l e v e l 
measurements (taken 2-7-92) are summarized at the end of 
t h i s s e c t i o n . 
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Based on the water l e v e l measurements from the three 
w e l l s , the groundwater ranges from 28 t o 30 f e e t below 
the e x i s t i n g ground surface. The groundwater gradient 
and subsequent flow d i r e c t i o n i s t o the west and south 
and averages approximately 0.002 f e e t / f o o t . The shallow 
a l l u v i a l groundwater appears t o represent an unconfined 
a q u i f e r . The groundwater l e v e l and gradient may vary, 
considering the s i t e s r e l a t i v e p r o x i m i t y t o both the San 
Juan River and Animas River and s i t e s o i l c o n d i t i o n s . 

During the course of the excavation and abatement of the 
U.S.T. and p i t , the groundwater at the bottom of the 
excavation was observed to f l u c t u a t e i n depth. 
F l u c t u a t i o n s appeared t o be on the order of one t o three 
f e e t , corresponding t o a water l e v e l of 27 t o 30 f e e t 
bsg. This f l u c t u a t i o n was not unusual, considering the 
s i t e s o i l c o n d i t i o n , and p r o x i m i t y of the s i t e t o the San 
Juan and Animas Rivers. 

MONITOR WELL DATA SUMMARY 
SMITH INTERNATIONAL, INC. 

2198 EAST BLOOMFIELD HIGHWAY 
FARMINGTON, SAN JUAN COUNTY, NEW MEXICO 

SEPTEMBER, 1992 

DRILLING & COMPLETION INFORMATION 
SEPTEMBER, 1992 

TOTAL WATER TOP OF 
MONITOR WELL DEPTH LEVEL SCREEN 

1 
2 
3 

34 
40 
40 

25 
30 
28 

15 
18 
20 

LOCATION 

SURVEY & WATER LEVEL INFORMATION 
FEBRUARY 7, 1992 

ELEV, 
COORDINATE 
X Y 

WATER 
LEVEL(bgs) 

WATER 
ELEV. 

SW WAREHOUSE COR. 100.00 0.00 0.00 
(benchmark) 

MW1 99.78 346.41 195.63 

MW2 99.85 85.11 -289.32 

MW3 99.77 67.82 -199.59 

28.54 

29.98 

29.74 

71.24 

69.87 

70.03 
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San Juan t e s t i n g l a b o r a t o r i e s completed a S o i l s Engineering Report i n May of 
1979, a copy of which i s enclosed as appendix C. 

The m a j o r i t y of the f a c i l i t y i s paved to minimize the p o t e n t i a l f o r surface 
l i q u i d p e n e t r a t i o n of the subsurface s o i l . With continued monitoring of 
sumps, p i p i n g , and v a u l t areas, l i t t l e danger e x i s t s of contaminating 
subsurface s o i l and aquafers. 
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Table 1 
Quantities of Various Alkalies Required to Neutralize 

100 Gallons of Hydrochloric Acid 

Hydrochloric (Muriatic) Acid 

Acid 
Concen­
tration 
At. % HCI 

0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1. 
2. 
3. 
4. 
5. 
6. 

10. 
20. 
25. 
30. 
35. 

Specific 
Gravity of 
Solution 

Use 1.000 
Use 1.000 
Use 1.000 
Use 1.000 
Use 1.0015 
Use 1.0015 
Use 1.0015 
Use 1.0015 
Use 1.0015 

1.0032 
1.0082 
1.0131' 
1.0181 
1.023 
1.0279 
1.0474 
1.0980 
1.1261 
1.1526 
1.1778 

Acutal 
Pounds of 
Acid per 
100 Gals. 

Neutralizing Chemicals 

CaO Ca(OH)5-Na.C03 50% NaOH 
Quicklime Lime Anhydrous Liquid 

Soda Ash Caustic Soda 
Lbs. Lbs. Lbs. : 

'• 
.837 .644 .852 1.27 
1.674 1.28 1.70 2.54 
2.511 1.93 2.52 3.81 
3.35 2.58 3.41 5.08 
4.19 3.19 4.22 6.35 
5.02 3.86 5.11 7.62 
5.86 4.51 5.93 8.89 
6.70 5.15 6.82 10.16 
7.53 5.79 7.63 11.43 
8.37 6.44 8.52 12.7 
16.83 12.94 17.12 24.6 
25.41 19.54 25.79 37.0 
33.99 26.14 34.53 49.3 
42.73 32.86 43.42 62.0 
51.47 39.56 52.31 74.6 
87.41 67.22 88.92 126.8 
183.3 141 186 267 
234.8 179 237 339 
288.4 221 293 419 
343.8 264 348 498 

Lbs. 

1.836 
3.672 
5.50 
7.34 
9.18 

11.02 
12.86 
14.68 
16.52 
18.36 
36.96 
55.70 
74.4 
93.6 

112.8 
191.4 
402 
512 
632 
752 

NaOh 
Bead/Flake 
Caustic Soda 
Lbs. 

.918 
1.836 
2.75 
3.67 
4.59 
5.51 
6.43 
7.34 
8.26 
9.18 
18.48 
27.85 
37.2 
46.8 
56.4 
95.7 

201 
256 
316 
376 

SES 812/7-81/9 
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Craftsman C o n s t r u c t i o n Co. 
5660 S. Syracuse C i r c l e 
Englewood, Colorado 80111 

Inc. 8 May 1979 

A t t e n t i o n : Mr. Kas Berget 

P r o j e c t : Smith Energy Services Job No. S-150 
O f f i c e & Warehouse F a c i l i t i e s 
B l oomfield Highway 
Farmington, New Mexico 

I n accordance w i t h your Purchase Order 94033, t h i s f i r m has conducted 

s o i l engineering services f o r the proposed o f f i c e and warehouse to 

be l o c a t e d on the n o r t h side o f Bloomfield Highway, Farmington, New 

Mexico. The purpose o f t h i s s o i l s engineering r e p o r t i s t o provide 

recommendations f o r use i n the design o f foundation elements, t o pro­

vide procedures f o r use i n s i t e and s u b f l o o r p r e p a r a t i o n , t o present 

s u r f ace drainage recommendations and t o present pavement se c t i o n s . 

I t i s understood t h a t the proposed development w i l l c o n s i s t of 

o f f i c e , shop and warehouse b u i l d i n g s together w i t h sand s i l o , auto 

and t r u c k p arking l o t s and driveways. Maximum s t r u c t u r a l loads are 

estimated t o range t o approximately 2 t o 3 kips per l i n e a l f o o t and 

40 kips f o r w a l l and column f o o t i n g s , r e s p e c t i v e l y . Sand s i l o s w i l l 

stand approximately 45 f e e t i n h e i g h t . S i t e topography would i n d i ­

cate t h a t r e l a t i v e l y minor zones of f i l l w i l l be r e q u i r e d below 

slabs-on-grade t o a t t a i n f i n i s h e d f l o o r e l e v a t i o n s . 

At the time of t h i s e x p l o r a t i o n , the s i t e was undeveloped a g r i c u l t u r a l 

p r o p e r t y . E x i s t i n g ground surface i s r e l a t i v e l y l e v e l w i t h surface 

drainage g e n e r a l l y developing from south t o n o r t h . A g r i c u l t u r a l 

crops have been grown w i t h i n the l a s t year i n the v i c i n i t y of t e s t 

p i t s 5, 6 and 7, but i t has probably been several years since crop 

growing was a c t i v e i n the remaining area. Vegetative ground cover 

c o n s i s t s of a growth of weeds and crop remnants. An e x i s t i n g d i t c h 

traverses the s i t e as shovn on the s i t e p l a n . 
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Seven t e s t p i t s were excavated w i t h an A l l i s Chalmers backhoe at 

l o c a t i o n s shown on the accompanying s i t e p l a n . Subsoil s t r a t i f i c a ­

t i o n across the s i t e i s r e l a t i v e l y uniform as presented i n the f o l ­

lowing t a b u l a t i o n . 

Sandy Clay (CL) Sandy Clay (CH) Clayey Sand S i l t y Sand, Cobbles 
P i t (Organics) (Organics) and Gravel and Boulders 
No. (Firm) ( S t i f f ) (Medium Dense) (Dense) 

1 0 - 1 ' — 1-3' 3-11.8' 

2 0 - 1 ' — 1-2.8' 2.8-10.8' 

3 0-1.2 ' — 1.2-3' 3-11.7' 

4 0-0.8' — 0.8-3' 3-9.6' 

5 — 0-1 • 1-2.8' 2 .8-8.8 ' 

6 0 - 1 ' 1-2.5' 2.5-10.5' 

7 — 0-1* 1-4' 4-9.2 ' 

S o i l moisture contents were described as being a t t o below the 

res p e c t i v e p l a s t i c l i m i t s f o r the f i n e - g r a i n e d s o i l s and as damp 

to s l i g h t l y damp f o r granular s o i l s . No fr e e groundwater was 

encountered i n any o f the borings; however, i n f o r m a t i o n from other 

b o r i n g logs i n d i c a t e t h a t groundwater l e v e l s e x i s t a t depths o f 15 

t o 20 f e e t and may f l u c t u a t e several f e e t d u r i n g i r r i g a t i o n season 

or periods o f high r a i n f a l l on the watersheds. 

Co n s o l i d a t i o n t e s t s conducted on undisturbed c l a y and/or sand 

samples i n d i c a t e d t h a t s u b s o i l s a t shallow foundation l e v e l s (0 

t o 3 f e e t ) e x h i b i t moderate c o m p r e s s i b i l i t y p o t e n t i a l s a t i n - s i t u 

s o i l moisture contents and tendencies to undergo expansion under 

high moisture c o n d i t i o n s . Near surface n a t i v e s o i l s which have 

been d i s t u r b e d by plowing e x h i b i t r e l a t i v e l y low d e n s i t i e s and 

w i l l r e q u i r e recompaction f o r uniform support of f i l l zones. These 

s o i l s would also e x h i b i t expansive p o t e n t i a l s a f t e r remolding and 

s a t u r a t i o n and should, t h e r e f o r e , not be used as sources o f f i l l 

m a t e r i a l s . 
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Foundations: Due t o the minor extent of f i l l s a n t i c i p a t e d t o a t t a i n 

f i n i s h e d grades a t proposed b u i l d i n g l o c a t i o n s , recommendations 

f o r f oundation systems bearing upon undisturbed n a t i v e s u b s o i l s 

are presented. A d d i t i o n a l recommendations f o r c o n d i t i o n s not 

covered h e r e i n w i l l be supplied upon request. 

U n i t bearing c a p a c i t i e s as presented h e r e i n should be considered 

as allowable maximums f o r dead plus design l i v e load c o n d i t i o n s . 

A o n e - t h i r d increase i s permissible when considering t o t a l loads 

i n c l u d i n g wind or seismic forces. Two (2.0) f e e t and 1.33 f e e t 

are recommended as minimum widths of column and w a l l f o o t i n g s , 

r e s p e c t i v e l y . F i n i s h e d grade references should be considered as 

lowest adjacent grade f o r perimeter f o o t i n g s and as f l o o r l e v e l 

f o r i n t e r i o r f o o t i n g s . 

Because of the tendency toward d i f f e r e n t i a l foundation movement, 

i t i s suggested t h a t a l l continuous f o o t i n g s and any masonry w a l l s 

be r e i n f o r c e d and constructed using frequent g r o u t i n g , h o r i z o n t a l 

and v e r t i c a l reinforcement, e t c . to b e t t e r d i s t r i b u t e stresses i n 

the event of a s i g n i f i c a n t moisture b u i l d u p . Frequent use of con­

t r o l j o i n t s i s recommended i n masonry w a l l s to minimize u n s i g h t l y 

c r a c k i n g . 

Structure 

Footing Depth Below* 
Existing Finished 
Grade Grade 

Allowable Soil 
Bearina Pressure 

Estimated 
Settlement 

Warehouse 

Office 

Shop 

3.0 f t . (min.) 2.5 f t . (min.) 3000 psf 

3.0 f t . (min.) 2.5 f t . (min.) 3000 psf 

3.0 f t . (min.) 2.5 f t . (min.) 3000 psf 

1/4 inch 

3/8 inch 

1/4 inch 

Sand Silo 3-4 f t : (min.) 3.0 f t . (min.) 4000 psf 1/2-3/4 inch 

*Greater depth requirement to govern. Depth below finished grade would 
be appropriate where cuts are required. 

**Variable depth to ensure bearing upon the underlying dense s i l t y sand 
and cobbles. 

3 
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Due t o the l i k e l i h o o d t h a t exposed f o o t i n g excavations w i l l c o n s i s t 

of sandy cobbles which w i l l r e s u l t i n uneven bearing surfaces, i t 

i s recommended t h a t a " l e v e l i n g course" c o n s i s t i n g of w e l l graded 

sand or sand and g r a v e l w i t h a maximum size of l h inches and not 

more than 25% passing the No. 200 sieve be used. The l e v e l i n g 

course should be compacted t o at l e a s t 95% of ASTM: D1557 dry 

d e n s i t y . 

I n t e r i o r non-load bearing w a l l s or p a r t i t i o n s could be placed on 

a thickened slab provided t h a t c o n t r o l j o i n t s are provided where 

these p a r t i t i o n s c ontact s t r u c t u r a l components. 

S i t e and Subfloor P r e p a r a t i o n : The f o l l o w i n g procedure i s recom­

mended f o r p r e p a r a t i o n of the s i t e and f i l l placement f o r support 

of slabs-on-grade on n a t i v e or compacted s o i l s . 

1. S t r i p and remove a l l v e g e t a t i o n , f i l l p i l e s , debris and 

upper one f o o t of n a t i v e clay s o i l s , e t c . w i t h i n the b u i l d ­

i n g areas f o r a l a t e r a l distance of 5 f e e t beyond e x t e r i o r 

b u i l d i n g l i n e s . I f sandy c l a y m a t e r i a l s are remaining 

a f t e r removal of upper one f o o t , i t i s recommended t h a t 

an a d d i t i o n a l depth o f one f o o t of t h i s m a t e r i a l be removed. 

Clean and widen a l l d i t c h e s , e t c . t o accommodate compac­

t i o n equipment. I f d i s t u r b e d or loose subsoils are en­

countered, depth of removal should be increased t o completely 

remove a l l such loose or d i s t u r b e d zones. 

2. S c a r i f y , moisten or dry as r e q u i r e d , and compact exposed 

s o i l s to a minimum depth o f 8 inches. Depressions or over-

excavated areas should be widened as r e q u i r e d to accommo­

date compaction equipment. 

3. Place and compact r e q u i r e d f i l l i n h o r i z o n t a l l i f t s a t 

thicknesses c o n s i s t e n t w i t h compaction equipment used to 

4 
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achieve uniform d e n s i t i e s throughout l i f t t h i ckness. Due 

to the expansive c h a r a c t e r i s t i c s e x h i b i t e d by the o n - s i t e 

s o i l s , i t would be d e s i r a b l e t o r e s t r i c t t h e i r use t o 

f i l l s e x t e r i o r t o the b u i l d i n g l i n e s . I t i s recommended 

t h a t f i l l below slabs-on-grade should be imported granu­

l a r s o i l s w i t h a low expansive p o t e n t i a l . 

4. The f i n a l f o u r inches underlying f l o o r slabs should be 

a w e l l graded sand and/or g r a v e l base course c o n t a i n i n g 

less than 5% passing Number 200 sieve. 

5. A l l subgrade pr e p a r a t i o n and f i l l placement should be 

accomplished under observation and t e s t i n g d i r e c t e d by 

a s o i l s engineer so t h a t compliance t o p r o j e c t s p e c i f i ­

c a t i o n s i s a t t a i n e d . 

Imported f i l l should e x h i b i t 100% passing the 6 inch sieve and 

have an expansion p o t e n t i a l o f 1.0% or less when exposed t o satur­

a t i o n o f remolded f i l l sample compacted t o 90% of the ASTM: D1557 

de n s i t y a t a moisture content approximately 2% below optimum and 

under a surcharge load o f 100 psf. 

The compaction o f a l l f i l l m a t e r i a l s should be performed t o the 

s p e c i f i e d percent of maximum dens i t y as determined i n accordance 

w i t h ASTM: D1557. Moisture content between optimum plus or minus 

3 percent s h a l l be obtained f o r imported s o i l s w i t h a p l a s t i c i t y 

index of 6 or gre a t e r . Native near surface s o i l s s h a l l be com­

pacted a t a moisture content between optimum and plus 4 percent. 

Minimum 
> T . . , ., . , ... Percent Compaction Native s a n d - s i l t y sand s o i l s : 

Below slabs-on-grade 90 
Below foundation elements 95 

Native c l a y s o i l s 85 

Subbase f i l l ( imported): 
Below slabs-on-grade 90 
Below foundation elements 95 
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Minimum 
Percent Compaction 

Base course 

Miscellaneous b a c k f i l l -

95 

90 

Recommendations made he r e i n regarding slabs-on-grade based upon 

compacted f i l l are dependent upon s a t i s f a c t o r y s i t e p r e p a r a t i o n , 

compaction of surface and placement and compaction of f i l l . 

T herefore, earthwork r e l a t i v e t o s t r u c t u r a l support should be 

accomplished under observation and t e s t i n g d i r e c t e d by a s o i l s 

engineer. Adequate i n s p e c t i o n should be provided during s i t e 

grading, compaction of b a c k f i l l , f l o o r f i l l and base course 

so t h a t complaince w i t h recommended s p e c i f i c a t i o n s i s achieved. 

Drainage: I t i s considered e s s e n t i a l t h a t p o s i t i v e drainage be 

provided d u r i n g c o n s t r u c t i o n and be maintained throughout the 

l i f e o f the f a c i l i t i e s . 

E x t e r i o r s i t e grading must insure r a p i d r u n o f f a t surface waters. 

Down spouts, p a r k i n g l o t drainage and other concentrations o f 

surface r u n o f f must be avoided on the n o r t h sides o f s t r u c t u r e s 

and should be extended away from a l l s t r u c t u r e s i n s u i t a b l y sized 

c u l v e r t s , l i n e d or paved drainage d i t c h e s . Areas proposed f o r 

grass or other p l a n t i n g r e q u i r i n g extensive i r r i g a t i o n should be 

avoided adjacent t o any proposed s t r u c t u r e . S i t e grading adjacent 

to each s t r u c t u r e should be 5% f o r the f i r s t 10 f e e t and no less 

than 2% t o s u i t a b l y sized drainage s t r u c t u r e s , to e l i m i n a t e the 

p o s s i b i l i t y o f impounding surface water w i t h subsequent s a t u r a t i o n 

and settlement of subgrade s o i l s . B a c k f i l l against f o o t i n g s , ex­

t e r i o r w a l l s , and i n u t i l i t y l i n e trenches should be w e l l compacted 

and be f r e e of c o n s t r u c t i o n debris t o reduce the p o s s i b i l i t y of 

moisture i n f i l t r a t i o n through loose s o i l s . 

Pavement: Based upon the r e s u l t s of CBR t e s t i n g , the n a t i v e 

c l a y subgrade i s a very poor m a t e r i a l f o r support of pavement 

6 
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sect i o n s . Therefore, the f o l l o w i n g procedure i s presented t o de­

velop an adequate subgrade, subbase and base course system t o 

support pavement surfaces. 

1. Excavate and remove the upper one f o o t of n a t i v e c l a y 

s o i l s . Remove any s o f t or loose s o i l zones where proof-

r o l l i n g w i t h a 50 ton r o l l e r f o r a minimum of 4 passes 

i n d i c a t e s i n s t a b i l i t y . Clean and widen d i t c h e s . 

2. Place and compact a minimum thickness of 12 inches of 

w e l l graded n o n - p l a s t i c granular subbase m a t e r i a l e x h i b i t ­

i n g 100% passing 4 inch sieve and no more than 20% passing 

No. 200 sieve. Compaction should be accomplished i n 6 

in c h l i f t s t o a t l e a s t 95% o f AASHTO T-180 maximum dry 

d e n s i t y . Increased thickness i s appropriate where addi­

t i o n a l f i l l s are r e q u i r e d t o achieve design grades. 

3. Place and compact a minimum o f 8 inch compacted thickness 

o f dense graded aggregate base course to at l e a s t 95% of 

AASHTO T-180. 

4. A bituminous prime coat should be placed over the compacted 

base course a t a r a t e not t o exceed 0.15 gall o n s per square 

yard. 

5. A dense graded p l a n t mixed a s p h a l t i c paving should then be 

placed t o a minimum thickness of 3 inches. 

The adequacy and performance o f pavement s t r u c t u r e s i s dependent 

upon surface drainage on and adjacent t o the s t r u c t u r e . Therefore, 

p o s i t i v e surface drainage i s imperative and ponding or flo w of 

water adjacent to pavement edges should not be allowed. 
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Where moisture content increases i n s u b s o i l s , pavement d e t e r i o r a ­

t i o n i s accelerated and requires maintenance on a more frequent 

b a s i s . 

Corrosion: Type I I a i r entrained cement w i l l provide p r o t e c t i o n f o r 

a l l concrete s t r u c t u r e s above groundwater t a b l e and subjected to 

l o c a l freeze-thaw c o n d i t i o n s . 

Please do not h e s i t a t e t o contact the undersigned i f you have any 

questions regarding the. contents of t h i s r e p o r t or i f we can be of 

f u r t h e r s e r v i c e . 

R e s p e c t f u l l y submitted, 

ENGINEERS TES TING-LABORATORIES, INC. 
Geotechnical Services 

By: } ^ & * f £ * S Reviewed by: 
.en K. CopeT.and, P.E. James G. Bennitt, P .E. Gilen K. Cope*land, P.E. James G. B e n n i t t , P ."E. " 

-r-e ?? 
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Date. 
5-8-79 

Report to Smith Energy Services 

Requested by Smith Energy Services 
. Sampled by Lab Technician 

Project Smith Energy Services .Location Farmington, New Mexico 

Source of Mater ial 
40 f t . east of Hole #5 and 40 f t . south of Hole #5 also 150 f t . south 

of Hole #5 ' 

Lab No. Hecap of CBR Data 

TEST RESULTS 

RECAP OF CBR DATA 

Lab No. 

Lime (35) pH _ 

Surcharge (psf) 100 

Blows 12 

Density (pcf) 109.9 

Proctor (%) 89.3 

Initial Moisture (%) 13.8 

Absorption (*) 

Swell (%) 0 

Unified Classification CH 

Liquid Limit 51 

Plastic Index 28 

CBR (35) 1 

AASHTO T180 Method A 

Maximum Dry Density 123.1 pcf 

Optimum Moisture 13.6 % 

12 



SOIL SULFATE POTENTIAL 

Project 
Smith Energy Services 

Client 
Craftsmen Coristruction Co. 

Location 
Farmington, New Mexico 

Source of Material 

. Sampled by 

Date _ 

Lab Technician 

. Tested by 
C. Cochran 

Subsurface Inves t iga t ion 

. Supervised by 

4-27-79 

TEST RESULTS 

Lab. 

No. 

Hole 

No. 

3 
4 
5 
6 
7 

Sample 

No. 

2 
3 
2 
2 
2 

Depth 

0.8-3.1* 
2.8-4.6 ' 
0.8-2.8 ' 
1.0-2.4' 
1.0-2.2' 

Soil Description 

S i l t y & Sandy Clay 

Percent 

Sulfate 

0.13 
0.13 
0.13 
0.13 
0.13 

Recommended 

Cement 

Type 

I I 
I I 
I I 
I I 
I I 

ATTACK ON CONCRETE BY SOILS CONTAINING VARIOUS SULFATE 

CONCENTRATIONS * 

Relative Degree % Water-Soluble 

of Sulfate (as SO4) in Cement 
Sulfate Attack Soil Samples 

Negligible 0-0.10 

Positive 0.10-0.20 Use Type 11 Cement 

Severe 0.20-2.0 Use Type V Cement 

Very Severe Over 2.0 Use Type V Cement 

"SOURCE: USBR Concrete Manual, 1975 Edit ion 

TEST NP. san juan repro Form 360-31 
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SMITH 
ENERGY SERVICES 
»3rviSlONSr ^ A L L I E D PROOUCTS COHPOXitlO* 

SMITH ENERGY SERVICES SPILL GUIDELINES 

DEFINITIONS 

"Hazardous Material S p i l l ' means a chemical, substance or material 
which has been determined by federal or state regulations, and 
identi f i e d by labels, placards, or markings to pose an unreasonable 
risk to the health, safety and environment when spilled or otherwise 
released into the environment. 

GUIDELINES 

1. The on-site supervisor shall consider people f i r s t . When an 
incident happens, be sure that no personnel w i l l be harmed by the 
spille d material. 

A. Evacuate people from the s p i l l area and render aid as 
necessary. Secure area from entry by spectators or any 
unauthorized personnel. 

B. Refer to shipping papers, material safety data sheets or 
response guide for emergency data concerning the spilled 
material. 

C. U t i l i z e ' the required personal equipment: mask, gloves, 
goggles, etc. as is necessary to protect personnel. 

D. Notify emergency response services: police, f i r e department, 
etc. i f spilled materials are hazard to human health or a 
serious threat to the environment. 

E. Be prepared to inform emergency response services personnel 
of a l l steps taken to protect human health and the 
environment. Show shipping papers to the police and/or f i r e 
response people. Your shipping papers w i l l give police and 
health professional a l l the important data needed to handle 
the emergency. The proper shipping name, the hazard 
classification and the UN or NA numbers are normally enough 
during the emergency phase. UN (United Nations) or NA (North 
American numbers are found i n the DOT Hazardous Materials 
Tables, Sec. 172.101 and the optional Hazardous Materials 
Tables, Sec. 172.102 (CFR, Ti t l e 49, Parts 100-199). 



Guidelines (Continued) 

2. Containment of Released Materials 

Contain materials in as small an area as is possible. This w i l l 
prevent any widespread contamination of the environment. 

A. Build dams or dikes with d i r t or other available materials. 

B. Divert flow to a safe area with series of d i r t dikes or 
ditches. 

C. Make every effort to prevent spilled materials from entering 
any waterways, storm drains, etc. 

D. Call for heavy equipment i f necessary to contain the s p i l l 
area, provided the material is not potentially hazardous to 
equipment operators. 

3. Protect Smith energy Services' equipment of you can do so safely. 

4. Report the incident to the d i s t r i c t manager immediately after 
steps 1 and 2 above have been accomplished or while step 2 is 
being accomplished. 

5. Begin clean-up procedures. Take whatever action is necessary to 
remove a l l contaminated soil from the s p i l l area. Coordinate 
disposal of contaminated s p i l l s , etc. with proper company and 
compliance officers. I f the s p i l l i s small, the operator may be 
able to collect the contaminated s o i l and end the incident. I f 
the s p i l l i s massive, the station manager w i l l direct the clean­
up. Risk areas where s p i l l incidents may occur: 

A. On the yard while loading or transferring acids or chemicals. 

B. On the highway, accidents or leaks which develop during 
transportation. 

C. On location while product is being pumped or mixed. 

6. Reporting Hazardous Material Incidents 

Any of the following transportation conditions involving DOT 
hazardous materials and in which the condition is a direct result 
of hazardous materials must be reported to DOT: 

A. A person is k i l l e d . 

B. A person receives injuries requiring hospitalization. 

C. Estimated damages to Smith Energy Services' equipment or 
other property damage exceeds $50,000. 

D. Fire, breakage or spillage of radioactive materials, 
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E. Fire, breakage, spillage or suspected contamination by 
etiological agents. 

F. The spilled material is a hazardous material that is equal to 
or exceeds the reportable quantity as lis t e d on the manifest 
or shipping document. 

G. A condition exists which the responsible Smith Energy 
Services' representative believes that reporting is necessary 
even though steps A - F above do not exist. 

Note: When required to f i l e a telephone report of a 
hazardous transportation material incident, the person making 
the report must use the following checklist in order to 
expedite the reporting procedure: 

1) Name of person making report. 
2) Name and address of carrier represented by person making 

the report. 
3) Telephone number where person can be reached. 
4) Date, time and location of hazardous materials incident. 
5) Extent of injuries is known. 
6) Classification, proper shipping name and quantity of 

hazardous materials involved. 
7) Type of incident and nature of hazardous materials 

involved. 
8) Whether or not a continuing danger to l i f e exists. 

Note: A hazardous materials transportation s p i l l requires 
f i l i n g Form #F5800.1 within fifteen days. 

7. Reporting Requirements for Environmental Protection Agency or 
State Environmental Offices 

Any s p i l l or discharge of any material onto the ground results in 
the generation of waste. The waste may or may not be hazardous. 
In either case, the waste requires special handling and disposal. 
There i s also a concern that the s p i l l may damage the environment. 
When deciding whether a report is necessary, both factors must be 
considered. 

To simplify the decision concerning agency reporting, incidents 
have been classified by size, the prospect of involving property 
owned or controlled by others, and the possibility of damage to 
the environment. 

A. Class S incident. A s p i l l which stays in the immediate 
v i c i n i t y of the source and is either confined or soaks into 
the ground, generally less than 1 barrel, and can be cleaned 
up i n a few minutes. 
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Actions to be taken with Class S incident: 

1) Steps 1 through 5 above as needed. 
2) Document the incident, report the name of the material 

spilled, time, date, amount spilled, what clean-up 
actions were taken, and disposition of contaminated 
material. 

3) Send copy of documentation to Loss Control Department, 
Golden. 

B. Class M incident. Any incident where released materials runs 
away from source and may enter drains, sewers, streams, 
waterways and/or property owned or controlled by others, 
this included spil l s that could be washed away by r a i n f a l l 
into storm drains or waterways not under SES control. Class 
M incidents w i l l require more than one hour to clean up. 

Actions to be taken with Class M incident: 

1) Steps 2 through 5 above as needed. 
2) Attempt to confine release so as to prevent i t from 

leaving immediate area and to keep i t from entering any 
sewer, watercourse or property of others. 

3) Under no condition allow local response teams to wash 
residue into sewers, etc. 

4) Notify d i s t r i c t manager who w i l l : 

a) Get help to confine the s p i l l as needed. 
b) Notify emergency response agencies i f needed. 
c) Notify Smith Energy Services, Golden for direction 

concerning agency notification. 

Note: I f local emergency response services have been 
notified, they w i l l contact state and federal agencies 
without waiting for SES to make notification. I t is 
s t i l l a requirement of the law that SES notify the state 
and federal agencies. 

C. Class L incident. These incidents involve significant 
releases which flow uncontrolled into areas where confinement 
is impossible, such as a river, or occurs so rapidly that 
confinement is beyond the capabilities of the on-site SES 
personnel. 

Actions to be taken with Class L incident: 

1) Steps 1 and 2 above. 
2) Di s t r i c t manager request outside help to scene;SES w i l l 

rely on the local emergency response planning. 
3) Notify SES region and division office. 
4) Notify the required state of federal agencies. 



Guidelines (continued) 

D. Class R s p i l l , radioactive materials. For s p i l l s of 
radioactive materials, refer to SES Radioactive Materials 
Operating and Emergency Procedures Manual. 

8. Dealing v i t h the Media: Emergency Response Radio Channels are 
monitored by the media. I f local emergency services are notified, 
anticipate media coverage. Smith Energy Services' personnel w i l l 
not discuss the incident with anyone except those with the need to 
know, such as f i r e fighters or police personnel. Advise 
statements w i l l be made by proper authority. 

9. Training 

A l l Smith Energy personnel involved in the day-today handling of 
hazardous materials shall receive formal instruction to the 
procedures outlined herein. This training shall be conducted 
annually and each new hire w i l l receive this training during his 
orientation phase with SES. 
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Table 1 
Quantities of Various Alkalies Required to Neutralize 

100 Gallons of Hydrochloric Acid 

Hydrochloric (Muriatic) Acid Neutralizing Chemicals 

Acid Acutal CaO Ca(OH)2Na,C03 50% NaOH NaOh 
Concen­ Specific Pounds of Quicklime Lime Anhydrous Liquid Bead/Fl< 
tration Gravity of Acid per Soda Ash Caustic Soda Caustic 
At.lHCI Solution lOOGals. Lbs. Lbs. Lbs. lbs. Lbs. 

0.1 Use 1.000 .837 .644 .852 1.27 1.836 .918 

0.2 Use 1.000 1.674 1.28 1.70 2.54 3.672 1.836 

0.3 Use 1.000 2.511 1.93 2.52 3.81 5.50 2.75 

0.4 Use 1.000 3.35 2.58 3.41 5.08 7.34 3.67 

0.5 Use 1.0015 4.19 3.19 4.22 6.35 9.18 4.59 

0.6 Use 1.0015 5.02 3.86 5.11 7.62 11.02 5.51 

0.7 Use 1.0015 5.86 4.51 5.93 8.89 12.86 6.43 

0.8 Use 1.0015 6.70 5.15 6.82 10.16 14.68 7.34 

0.9 Use 1.0015 7.53 5.79 7.63 11.43 16.52 8.26 

1. 1.0032 8.37 6.44 8.52 12.7 18.36 9.18 

2. 1.0082 16.83 12.94 17.12 24.6 36.96 18.48 

3̂  1.0131 25.41 19.54 25.79 37.0 55.70 27.85 

4. 1.0181 33.99 26.14 34.53 49.3 74.4 37.2 

5. 1.023 42.73 32.86 43.42 62.0 93.6 46.8 

6. 1.0279 51.47 39.56 52.31 74.6 112.8 56.4 

10. 1.0474 87.41 67.22 88.92 126.8 191.4 95.7 

20. 1.0980 183.3 141 186 267 402 201 

25. 1.1261 234.8 179 237 339 512 256 

30. 1.1526 288.4 221 293 419 632 316 

35. 1.1778 343.8 264 348 498 752 376 
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Quantities of Various Alkalies Required to Neutralize 

100 Gallons of Hydrochloric Acid 

Hydrochloric (Muriatic) Acid 

Acid Acutal CaO 
Concen­ Specific Pounds of Quickli 
tration Gravity of Acid per 
At. % HCl Solution 100 Gals. Lbs. 

0.1 Use 1.000 .837 .644 
0.2 Use 1.000 1.674 1.28 
0.3 Use 1.000 2.511 1.93 
0.4 Use 1.000 3.35 2.58 
0.5 Use 1.0015 4.19 3.19 
0.6 Use 1.0015 5.02 3.86 
0.7 Use 1.0015 5.86 4.51 
0.8 Use 1.0015 6.70 5.15 
0.9 Use 1.0015 7.53 5.79 
1. 1.0032 8.37 6.44 
2. 1.0082 16.83 12.94 
3. 1.0131' 25.41 19.54 
4. 1.0181 33.99 26.14 
5. 1.023 42.73 32.86 
6. 1.0279 51.47 39.56 

10. 1.0474 87.41 67.22 
20. 1.0980 183.3 141 
25. 1.1261 234.8 179 
30. 1.1526 288.4 221 
35. 1.1778 343.8 264 

Neutralizing Chemicals 

Ca(OH>3-Na.C03 50% NaOH NaOh 
Lime Anhydrous Liquid Bead/Flake 

Soda Ash Caustic Soda Caustic Soda 
Lbs. Lbs. Lbs. Lbs. 

.852 1.27 1.336 .918 
1.70 2.54 3.672 1.836 
2.52 3.31 5.50 2.75 
3.41 5.03 7.34 3.67 
4.22 6.35 9.18 4.59 
5.11 7.62 11.02 5.51 
5.93 8.89 I2.S6 6.43 
6.32 10.16 14.6S 7.34 
7.63 11.43 16.52 8.26 
8.52 12.7 13.36 9.IS 
17.12 24.6 36.96 18.48 
25.79 37.0 55.70 27.35 
34.53 49.3 74.4 37.2 
43.42 62.0 93.6 46.8 
52.31 74.6 112.3 56.4 
88.92 126.8 191.4 95.7 
186 267 402 201 
237 339 512 256 
293 419 632 316 
348 498 752 376 

SES 312/7 Bl/9 
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DISCHARGE PLAN 

I . TYPE OF OPERATION 

This s i t e i s a staging yard f o r Smith Energy Services, an o i l f i e l d 
f r a c t u r i n g and a c i d i z i n g company. There are three categories of 
a c t i v i t i e s at t h i s f a c i l i t y . 

1. A d m i n i s t r a t i v e o f f i c e 

2. Heavy equipment maintenance 

3. Chemicals storage 

I I . NAME OF OPERATOR AND LOCAL REPRESENTATIVE 

Smith Energy Services, a d i v i s i o n of A l l i e d Prod. Corp. 
2198 East Bloomfield Highway 
Farmington, NM 
Brake Stevenson, D i s t r i c t Manager 
505-325-2732 

I I I . LOCATION OF DISCHARGE 

SE/4, SW/4, Section 14, Township 29N, Range 13W 
Farmington, San Juan County, New Mexico 

enclosure: F a c i l i t y s i t e plan (diagram #2) 
Ci t y map (appendix A) 

IV. LANDOWNERS 

CLM Pro p e r t i e s , Inc. 
Michael T. Green, President 
P.O. Box 1766 
Farmington, NM 



V. FACILITY DESCRIPTION 

Land : 
A p p r o x i m a t e l y 565.000 sq. f t . (12.98 a c r e s ) . The 
p r o p e r t y i s l o c a t e d i n t h e c i t y o f Farmington, New 
Mexico, San Juan County. The p r o p e r t y i s g e n e r a l l y l o n g 
and r e c t a n g u l a r i n shape. I t has 350 f t . o f highway 
f r o n t a g e on U.S. Highway 64 on t h e N o r t h s i d e . I t has 
M o l t a S t r e e t on t h e West s i d e and l a n d on t h e East, 
( p r e s e n t l y owned by M e r i d i a n O i l & Gas). Customer 
p a r k i n g i s South o f t h e main o f f i c e and employee p a r k i n g 
i s West o f t h e main o f f i c e . 

B u i l d i n g : 
The f a c i l i t y i s comprised of t h r e e b u i l d i n g s t o t a l i n g 
21,140 sq. f t . The b u i l d i n g s are s t e e l frame, c o n c r e t e 
b l o c k s t r u c t u r e . The main o f f i c e i s 5,220 sq. f t . The 
shop i s 8,640 sq. f t . and c o n s i s t s o f s i x bays f o r 
maintenance i n heavy equipment w i t h 2 overhead 7-ton 
cranes. A l s o i n t h e shop space i s an 80' l o n g wash bay 
f o r t h e washing o f equipment. I t a l s o has a l o c k e r room 
i n a p o r t i o n o f t h e second s t o r y f o r employee s t o r a g e , 
and showers. The warehouse has two s e c t i o n s , one f o r 
s t o r a g e o f flammable chemicals and one s e c t i o n f o r 
g e n e r a l s t o r a g e . 

O f f i c e 5,220 
Shop 8,640 
Warehouse 7.280 

General: 
The p r o p e r t y i s served by u t i l i t y gas, e l e c t r i c i t y , and 
c i t y w a t e r and sewer. There are 4 sand s t o r a g e b i n s i n 
th e Northwest p a r t o f t h e y a r d and an a c i d t a n k on t h e 
East end o f t h e warehouse. 

B u i l d i n g Equipment: 
The o f f i c e and warehouse are l i g h t e d w i t h f l u o r e s c e n t 
l i g h t s . The shop has mercury vapor and f l u o r e s c e n t 
l i g h t s . The shop and o f f i c e have f o r c e d a i r h e a t e r s and 
a i r c o n d i t i o n e r s . The warehouse has h e a t e r s . 

2 
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V I I I . DESCRIPTION OF CURRENT LIQUID AND SOLID WASTE 
COLLECTION/STORAGE/DISPOSAL PROCEDURES 

B. C o l l e c t i o n and Storage 

1. Truck Waste: 

See a t t a c h e d i n f o r m a t i o n f o r above ground H y d r o c h l o r i c A c i d 
(22' Be) t a n k , r e c y c l e process f o r d i l u t e d H y d r o c h l o r i c A c i d 
and a c c i d e n t a l s p i l l a g e a t f a c i l i t y ( I n f o r m a t i o n i s on diagram 
1 ) . 

2. Truck, Tank, and Drum Washing: 

Truck - A l l o f SES equipment i s washed a t a l o c a l l y owned 
e s t a b l i s h m e n t . 

Bubble C i t y 
3125 B l o o m f i e l d Hwy. 
Farmington, NM 87401 

Drums or Cargo - T h i s i s not done by SES or anywhere a t t h e 
f a c i l i t y . 

3. Steam C l e a n i n g o f P a r t s , Equipment, and Tanks: 

Engine P a r t s - These p a r t s are cl e a n e d w i t h water i n a wash 
bay which i s equipped w i t h a d r a i n area. T h i s system w i l l r u n 
i n t o a s e p a r a t o r , which s e p a r a t e s any o i l from t h e w a t e r . The 
water i s t h e n d i s p o s e d o f t h r o u g h t h e Farmington Waste Water 
Treatment. The o i l i n the s e p a r a t i o n procedure i s s t o r e d i n 
an underground sump which has a h o l d i n g c a p a c i t y o f 470 
g a l l o n s . T h i s o i l i n t h e sump i s d i s p o s e d o f one t o two tim e s 
a year o r as needed (see diagram 3 ) . 

Tanks - T h i s i s n o t done by SES o r anywhere a t t h e f a c i l i t y . 

4 . S o l v e n t s and De-greaser Use: 

T h i s i s s u p p l i e d by S a f e t y - K l e e n and i s p e r i o d i c a l l y t a k e n f o r 
r e c y c l i n g and r e p l e n i s h e d w i t h new s o l v e n t . 

S a f e t y - K l e e n 
777 B i g Timber Road 
E l g i n , I L 60123 
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D i l u t e d H y d r o c h l o r i c Acids w i t h v a r i o u s i n h i b i t o r s and 
s u r f a c t a n t s are r e c y c l e d t h r o u g h t h e u n i t l o c a t e d on t h e 
n o r t h - e a s t c o r n e r o f the warehouse (see diagram 2 ) . The 
system and i t s c a p a c i t i e s are shown on diagram 1. 

There are not any c a u s t i c s or c o m p l e t i o n f l u i d s d i s p o s e d o f on 
the SES f a c i l i t y . 

6. Waste Slop O i l : 

There i s not any waste s l o p o i l g e n e r a t e d on t h e SES f a c i l i t y . 

7. Waste L u b r i c a t i o n and Motor O i l : 

A l l o f t h e waste motor o i l / l u b r i c a t i o n i s s t o r e d i n a 4' X 8' 
v e r t i c a l c o n t a i n e r which i s t r a n s f e r r e d t o above ground 
s t o r a g e t a n k s . The tanks are v e r t i c a l t a n k s and are emptied 
p e r i o d i c a l l y by a l o c a l vendor f o r r e c y c l i n g . The l a s t d ate 
o f p i c k up was 5/29/90 and c o n s i s t e d o f 946 g a l l o n s . 

Mesa O i l , I n c . 
4701 Broadway, S.E. 
Albuquerque, NM 87105 

8. O i l F i l t e r s : 

A l l o f t h e o i l f i l t e r s are s t o r e d i n a 4 ' X 8' v e r t i c a l 
c o n t a i n e r i n t h e maintenance shop where t h e y are a l l o w e d t o 
d r a i n . They are t h e n disposed o f t h r o u g h t h e l o c a l t r a s h 
s e r v i c e . 

9. S o l i d Waste Sludge From Tanks: 

There i s n o t any s o l i d waste sludge g e n e r a t e d by SES a t t h i s 
f ac i 1 i t y . 

10. P a i n t i n g Wastes: 

There i s not any p a i n t i n g waste g e n e r a t e d by SES a t t h i s 
f a c i l i t y . 
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11. Sewage Waste: 

The sewage waste i s d i s p o s e d of t h r o u g h t h e Farmington w a s t e r 
w a t e r t r e a t m e n t system. There i s no d i s p o s a l of any SES 
c h e m i c a l s / a c i d s t h r o u g h t h i s system. There i s an average o f 
28,000 g a l l o n s o f sewage per month a t t h i s f a c i l i t y . 

C i t y o f Farmington 
P.O. Box 4100 
Farmington, NM 8 7499 

12. Other Waste L i q u i d : 

L a b o r a t o r y waste - T h i s waste i s s t o r e d i n d e s i g n a t e d 55 
g a l l o n drums, l o c a t e d i n the wet chemical s i d e o f t h e 
warehouse. D i s p o s a l w i l l be handled by: 

Van Waters & Rogers, I n c . 
ChemCare 
P.O. Box 5287 
Denver, CO 80217-5287 

Chemical warehouse (wet c h e mical s i d e ) - Chemicals are mixed 
i n t h i s area w i t h m i n i m a l amount o f s p i l l a g e . Any s p i l l a g e 
f l o w s t o t h e o u t d o o r c o n c r e t e b a s i n l o c a t e d on the n o r t h - e a s t 
s i d e o f t h e warehouse (see diagram 1 f o r the r e c y c l e p r o c e s s ) . 

13. Other Waste S o l i d s : 

Used drums - These are s t o r e d on a t r u c k a t t h e f a c i l i t y and 
are p e r i o d i c a l l y t r a n s p o r t e d t o West Texas Drum i n M i d l a n d , 
Texas f o r reuse by t h e f a c i l i t y . 

Chemical warehouse ( d r y c h e m i c a l s i d e ) - Chemicals are s t o r e d 
here and are mixed i n t h e f i e l d . There i s no m i x i n g o f 
c h e m i c a l s on t h i s s i d e o f t h e c h e m i c a l warehouse. Chemicals 
from broken c o n t a i n e r s o r bags are swept up, and as much as 
p o s s i b l e o f t h e m a t e r i a l i s p l a c e d back i n t o i n v e n t o r y and 
used. Contaminated r e s i d u e and bags c o n t a i n i n g r e s i d u e o f 
hazardous m a t e r i a l s are t o be p l a c e d i n an over pack c o n t a i n e r 
and h e l d f o r d i s p o s a l t h r o u g h t h e f o l l o w i n g company: 

Van Waters & Rogers, I n c . 
ChemCare 
P.O. Box 5287 
Denver, CO 80217-5287 
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A l l o t h e r c h e m i c a l s l i s t e d as s t o r e d a t the f a c i l i t y are added 
i n t h e f i e l d a t s p e c i f i c w e l l s i t e s . A l l r e m a i n i n g unused 
c h e m i c a l s are brought back t o the f a c i l i t y and r e t u r n e d t o 
i n v e n t o r y . No wastes are generated from chemical usage o t h e r 
t h a n minor s p i l l a g e / d r a i n a g e t o t h e underground v a u l t / t a n k f o r 
r e c y c 1 i n g . 

B a t t e r i e s - These are s t o r e d i n the mechanics shop and are 
p e r i o d i c a l l y p i c k e d up f o r r e c y c l i n g by a l o c a l vendor. 

San Juan S t e e l and Salvage 
5418 U.S. Hwy 64 
Farmington, NM 87401 

The e n t i r e SES f a c i l i t y i s paved. I t has a berm e x t e n d i n g 
a l o n g the west s i d e o f t h e f a c i l i t y which i s a p p r o x i m a t e l y 3 
f e e t i n h e i g h t . T h i s p r e v e n t s any commingle of water from 
the SES f a c i l i t y t o the s u r r o u n d i n g area. Refer t o diagram 1 
f o r t h e s p e c i f i c d e t a i l s on t h e above ground H y d r o c h l o r i c A c i d 
s t o r a g e tanks and the l i n e d underground r e c y c l i n g system. 

A l l drums are s e a l e d and s t o r e d on a t r u c k f o r t r a n s p o r t a t i o n 
t o a d i s p o s a l s i t e as s t a t e d above. The s u r f a c e i s paved and 
no s p i l l a g e occurs i n t h i s area. 

The SES f a c i l i t y was b u i l t i n 1979 so no need f o r i n t e g r i t y o f 
b u r i e d p i p i n g i s necessary. 

B. E x i s t i n g E f f l u e n t and S o l i d D i s p o s a l 

A. On S i t e F a c i l i t i e s 

a. There i s one area (wash bay) where o i l y waste i s 
d i s p o s e d o f by t h e use o f a sump. The wash bay i s 
used t o wash/clean mechanical p a r t s f o r r e p a i r o f 
SES equipment. 

1. Berm - There i s a berm which extends along t h e west s i d e 
of the f a c i l i t y e x c l u d i n g t h e o f f i c e s and o f f i c e p a r k i n g . 
The berm i s a p p r o x i m a t e l y 3 f e e t h i g h . I t s purpose i s t o 
p r e v e n t water r u n o f f t o the s u r r o u n d i n g area. T h i s berm 
was i n s t a l l e d i n March of 1992. 
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2. O i l S e p a r a t o r / F l o o r D r a i n / O i l Waste Storage Tank - T h i s 
c o n s i s t s o f a f l o o r d r a i n which connects t o an o i l 
s e p a r a t o r . The o i l i s s t o r e d i n an underground s t o r a g e 
t a n k and t h e water i s d i s p o s e d o f i n t h e Farmington waste 
water t r e a t m e n t system. T h i s system i s o n l y used f o r t h e 
purpose os c l e a n i n g SES equipment p a r t s which are t o be 
r e p a i r e d . There i s a p p r o x i m a t e l y 200 g a l l o n s per month 
which i s s e p a r a t e d and s t o r e d . The underground s t o r a g e 
t a n k i s 9 f e e t deep and has a s t o r a g e volume o f 470 
g a l l o n s and i s made o f c o n c r e t e . The o i l y waste s t o r a g e 
t a n k i s emptied by Mesa O i l , I n c . p e r i o d i c a l l y or as 
needed. T h i s system was i n s t a l l e d when the f a c i l i t y was 
b u i l t (see diagram 3 ) . 

3. Leach F i e l d s - T h i s does not a p p l y t o t h e SES f a c i l i t y . 
There are not any l e a c h f i e l d s on t h e SES f a c i l i t y . 

4. I n j e c t i o n W e l l s - T h i s does not a p p l y t o t h e SES 
f a c i l i t y . There are not any i n j e c t i o n w e l l s on the SES 
f a c i l i t y . 

5. D r y i n g Beds o r Other P i t s - T h i s does not a p p l y t o t h e 
SES f a c i l i t y . There are not any d r y i n g beds or p i t s on 
the SES f a c i l i t y . 

6. S o l i d D i s p o s a l -

a. O i l F i l t e r s - There are a p p r o x i m a t e l y 40 f i l t e r s 
per month di s p o s e d o f t h r o u g h t h e l o c a l l a n d f i l l . 

b. L a b o r a t o r y Waste - T h i s c o n s i s t s o f v a r i o u s 
hydrocarbons/produced w a t e r / c h e m i c a l a d d i t i v e s 
which are t e s t e d i n t h e l a b o r a t o r y . These are 
s t o r e d i n 55 g a l l o n drums and d i s p o s e d o f t h r o u g h 
Van Waters & Rogers ChemCare program. 

c. Used Drums - Used drums are s t o r e d on a semi 
t r a i l e r (see f a c i l i t y diagram) which i s on 
pavement. The drums are s e a l e d and no s p i l l a g e 
o c curs i n t h i s area. A p p r o x i m a t e l y 240 drums per 
year are r e t u r n e d f o r reuse. 

West Texas Drum Company 
4130 W. I n d u s t r i a l 
M i d l a n d , TX 79703 
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7. SES does not have anv l e a c h f i e l d s o r p i t s and t h e r e f o r e 
i s not a p p l i c a b l e t o t h i s s e c t i o n . 

a. See a t t a c h e d diagram s l f o r the H y d r o c h l o r i c a c i d 
i n s t o r a g e and r e c y c l i n g system. 

b. See a t t a c h e d diagram =1 f o r the l o c a t i o n o f the 
sampling system f o r t h e underground v a u l t / s t o r a g e 
tank f o r H y d r o c h l o r i c a c i d . 

c. NOT APPLICABLE TO SES - T h i s f a c i l i t y has no pla n s 
t o cease o p e r a t i o n s i n the near f u t u r e . 

B. O f f S i t e D i s p o s a l 

The o f f s i t e d i s p o s a l i n f o r m a t i o n i s l i s t e d above w i t h 
address, l o c a t i o n , and method o f s h i p p i n g . 

JX. PROPOSED MODIFICATIONS 

Not a p p l i c a b J e t o t h i s a p p l i c a t i o n . 

X. INSPECTION. MAINTENANCE, AND REPORTING 

A. The a c i d sump and v a u l t m o n i t o r i n g system w i l l be checked 
monthly and a log" m a i n t a i n e d o f the d a t e , t i m e , and name 
of the i n d i v i d u a l c o m p l e t i n g t h e check. When leaks are 
d e t e c t e d , t h e a c i d r e c l a i m system w i l l be im m e d i a t e l y 
shut down and r e p a i r s b e g i n . I f i t i s found t h a t 
c o n t a m i n a t i o n has p e n e t r a t e d beyond t he l i n e r system, 
O.C.D. w i l l be im m e d i a t e l y n o t i f i e d . 

B. Ground water m o n i t o r i n g not a p p l i c a b l e t o c u r r e n t 
o p e r a t o r s . 

C. I n June o f 1992 an e a r t h e n berm was i n s t a l l e d a l o n g t h e 
west boundary o f the f a c i l i t y , e x c l u d i n g the o f f i c e and 
employees p a r k i n g l o t area. T h i s berm i s designed t o 
c o n t a i n storm water r u n o f f and keep i t on the f a c i l i t y . 

X I . SPILL LEAK PREVENTION AND REPORTING PROCEDURES 
Note: See appendix D f o r Smith Emergency s p i l l g u i d e l i n e s . 

1. Above Ground A c i d Storage Tank and Containment Area: 

T h i s i s a 24,000 g a l l o n c a p a c i t y h y d r o c h l o r i c a c i d tank t h a t 
i s r ubber l i n e d . The containment area c o n s i s t s o f c o n c r e t e 
f l o o r and w a l l s (see diagram #4) covered w i t h a c i d r e s i s t a n t 
epoxy spra y . The con t a i n m e n t area w i l l h o l d more tha n one and 
one t h i r d t i m e s the volume o f t h e t a n k s h o u l d a s p i l l o c c ur. 
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The h y d r o c h l o r i c a c i d tank i s v i s u a l l y i n s p e c t e d f o r l e a k s 
each time a c i d i s loaded and unloaded from the t a n k . The 
cont a i n m e n t area and epoxy l i z i i n g i s t o be v i s u a l l y i n s p e c t e d 
annual1y. 

Tn the event o f a major s p i l l i n t o the containment area, 
immediate steps would begin t o n e u t r a l i z e the h y d r o c h l o r i c 
a c i d ( t a b l e 1) and vacuum t r a c k s u t i l i z e d t o hau l t he m a t e r i a l 
t o an approved d i s p o s a l s i t e . 

I n t h e event a small, l e a k was d e t e c t e d i n the s t o r a g e tank the 
c o n t e n t s o f the tank would be i m m e d i a t e l y t r a n s f e r r e d i n t o 
a u t h o r i z e d cargo v e s s e l s and the l e a k i n g tank would be tak e n 
out o f s e r v i c e u n t i l r e p l a c e d o r r e p a i r e d . 

2. A c i d Recovery System (sump, p i p i n g , v a u l t , and t a n k ) 

T h i s system i s designed t o c a t c h s p i l l s and a l l o w f o r d r a i n up 
of equipment and i s d e t a i l e d on diagram * 1 . To pr e v e n t 
c o n t a m i n a t i o n o f the s o i l t he v a u l t and sump are equipped w i t h 
a 30 m i l l , h i g h d e n s i t y l i n e r , p i p i n g i s f o u r i n c h pvc i n s i d e 
s i x i n c h pvc. These l i n e r s are designed t o c o n t a i n 
c o n t a m i n a t i o n and p r o t e c t the ground water. 

M o n i t o r i n g p i p e s have been i n s t a l l e d between the c o n c r e t e and 
the l i n e r s and w i l l be m o n i t o r e d monthly f o r f l u i d . I f l e a k s 
are d e t e c t e d , the system w i l l be shut down and immediate 
r e p a i r s o r replacement s t a r t e d . 

I f i . l i s found t h a t c o n t a m i n a t i o n p e n e t r a t e d beyond the l i n e r , 
t h e s t a t e O.C.D. w i l l be n o t i f i e d . 

3. Warehouse Area 

a. Dry Chemical Room - t h i s i s an enclosed area w i t h 
c o n c r e t e f l o o r s . Minor s p i l l s are t o be swept up and 
m a t e r i a l s r e t u r n e d t o i n v e n t o r y f o r l a t e r use. Small 
amounts o f chemicals t h a t are t o o conta m i n a t e d f o r use 
w i l l be p l a c e d i n t o over pack drums f o r l a t e r d i s p o s a l , 
depending on th e n a t u r e o f the hazard. No l e a k d e t e c t i o n 
i s necessary f o r t h i s area. 

b. Wet Chemical Room - t h i s i s an enclosed area w i t h 
c o n c r e t e f l o o r s and a f l o o r d r a i n f o r wash down purposes. 
L i q u i d chemicals are s t o r e d i n 55 g a l l o n drums or f i v e 
g a l l o n b u c k e t s . 
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The f l o o r d r a i n runs t h r o u g h a two i n c h pvc p i p e f o r a 
d i s t a n c e o f a p p r o x i m a t e l y s i x f e e t t o the a c i d t a n k 
containment area where i t i s plumed i n t o a 55 g a l l o n 
c o n t a i n e r . The chemicals and f l u i d s t h a t e n t e r t h i s drum 
are c u r r e n t l y being r e c y c l e d i n t o a c i d l oads as these 
c h e m i c a l s are a c i d a d d i t i v e s . 

Other p i p i n g i n the wet chemi c a l s room c o n s i s t s o f a 
water p i p e and a V e n t u r i system used t o l o a d water and 
chemicals f o r a c i d . A l l p i p e s are exposed and r e q u i r e no 
s p e c i a l m o n i t o r i n g o t h e r than v i s u a l i n s p e c t i o n f o r 
le a k s , which i s accomplished on a day t o day b a s i s when 
th e system i s used. 

Small s p i l l s are washed down the f l o o r d r a i n and i n t o t h e 
c o n t a i n e r . Then r e c y c l e d i n t o a c i d loa.ds. A l a r g e s p i l l 
would not be a n t i c i p a t e d i n t h i s area. 

*** N o t i f i c a t i o n o f S p i l l s *** 

Product Hazardous I n g r e d i e n t R e p o r t a b l e Q u a n t i t y 

AGA-2 NR 
AGD-2 NR 
AMS-3 Methanol/Ethylene G l y c o l 7 , 267 l b s . 
AR-2 NR 
BCS-4 Ethelene T h i o u r e a 5 0 l b s . 
BCS-7 XR 
BW-4 S u l p h u r i c A c i d 2 8.571 l b s . 
CA-4 NR 
CCC-3 Eth y l e n e G l y c o l 10,000 l b s . 
CCC-5-W 23,000 l b s . 
CDA-1 NR 
CIA-1 Methyl & P r o p a r g y l A l c o h o l s 8,862 l b s . 
CIA-2 P r o p a r g y l A l c o h o l 25,592 l b s . 
CIA-3 T h i o u r e a 70 l b s . 
CX-1 NR 
CX-6 NR 
CX-13 NR 
CX-14 NR 
CX-15 NR 
CX-91 NR 
EPS-4 Methyl A l c o h o l 13,193 l b s . 
EPS-9 Napthalene 1 ,000 l b s . 
FAA-2 NR 
HCL-0 H y d r o c h l o r i c A c i d 5 , 000 l b s . 
MC-FRS NR 
OFR-1 Et h y l e n e G l y c o l ( 4 % ) 25,000 l b s . 
OGA-2 Sodium Alu m i n a t e 27,000 l b s . 
OGA-5 Methanol 37,037 l b s . 
PDC-1 Napthalene 1 , 266 l b s . 
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N o t i f i c a t i o n of S p i l l s cont'd 

Product Hazardous I n g r e d i e n t Reportable Quantity 

PFL-1 
RM-18 
SAA-2 
SAA-3 
SSS-2 

Ammonium B i s u l f i t e 19,000 l b s . 
NR 
NR 
NR 

14,286 l b s . Methyl Alcohol & Xylene 

X I I . SITE CHARACTERISTICS 

1 . Water Resources I n f o r m a t i o n : 

Based on a p r e l i m i n a r y review of a v a i l a b l e records from the 
New Mexico State Engineers O f f i c e , there appears t o be ei g h t 
water supply w e l l s w i t h i n a h a l f mile radius of the Smith 
Energy s i t e . They are l i s t e d a t the end of t h i s s e c t i o n . 

A l l w e l l s appear t o be located over 1000 fe e t from the s i t e . 
The w e l l s i n Section 14 appear t o be located up and cross 
gradient based on p r e l i m i n a r y monitor w e l l water l e v e l 
measurements. The remaining s i x w e l l s i n Sections 22 and 23 
appear t o be located down and cross gradient from the s i t e . 

The San Juan River i s south of the s i t e , approximately t h r e e -
quarters of a mile down-gradient. The Animas River i s no r t h 
of the s i t e , approximately one mile up-gradient. Both r i v e r s 
flow t o the west and south, and year around water flow. The 
W i l l e t t D i t c h provides i r r i g a t i o n water to farms i n the 
general p r o x i m i t y of the s i t e . The W i l l e t t D i t c h i s fed on 
the south side of the Animas River, upstream of the s i t e 
approximately 3/4 miles. Based on discussions w i t h the New 
Mexico State Engineers O f f i c e , t h i s d i t c h appears t o be used 
p r i m a r i l y f o r i r r i g a t i o n and i n d u s t r i a l use and i s not a 
p u b l i c d r i n k i n g water source. 
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WATER WELL INFORMATION 
SMITH INTERNATIONAL, INC. 

2198 EAST BLOOMFIELD HIGHWAY 
FARMINGTON, SAN JUAN COUNTY, NEW MEXICO 

SEPTEMBER, 1992 

Location 
(T.R.SEC.QUAD) 

Name Well No. Use 
Water 
Depth 
( f t . ) 

Aquifer 

29. 13.14.313 V a l l e y Drive I n SJ-00176 dom,stk 35 Qal 

29. 13. 14.443 Dowell, Inc. N/A N/A 15 Kk,Qal 

29. 13.22.22 Dennis Burke SJ-01673 dom 14 Qal 

29. 13.23.1 Tom Kannard SJ-01562 dom 6 Qal 

29. 13.23.11 N/A SJ-01719 N/A N/A N/A 

29. 13.23.123 N/A SJ-00187 N/A 40 Qal 

29. 13.23.22 Mary Barkley SJ-00352 dom 30 Qal 

029. 13.23.22 Tom P r a t t SJ-01376 dom 15 Qal 029. 

Notes: N/A - I n f o r m a t i o n not a v a i l a b l e 
dom - domestic water source 
s t k - water source f o r l i v e s t o c k 
Kk - K i r t l a n d Shale 
Qal - Quaternary a l l u v i u m 

Based on a v a i l a b l e 
Engineers O f f i c e . 

i n f o r m a t i o n from the State of New Me: 

2. S i t e Groundwater I n f o r m a t i o n : 

Three p r e v i o u s l y i n s t a l l e d groundwater monitor w e l l were 
used t o estimate the s i t e groundwater g r a d i e n t . The 
we l l s had been i n s t a l l e d by ENERLOG/TIS f o r Smith 
I n t e r n a t i o n a l during an environmental a u d i t of the 
prop e r t y i n August 1990. The w e l l s were d r i l l e d w i t h an 
a i r d r i l l r i g , and completed w i t h four inch PVC casing. 
The monitor w e l l i n f o r m a t i o n and groundwater l e v e l 
measurements (taken 2-7-92) are summarized at the end of 
t h i s s e c t i o n . 

12 



Based on the water l e v e l measurements from the three 
w e l l s , the groundwater ranges from 28 to 30 f e e t below 
the e x i s t i n g ground surface. The groundwater gradient 
and subsequent flow d i r e c t i o n i s t o the west and south 
and averages approximately 0.002 f e e t / f o o t . The shallow 
a l l u v i a l groundwater appears t o represent an unconfined 
a q u i f e r . The groundwater l e v e l and gradient may vary, 
considering the s i t e s r e l a t i v e p r o x i m i t y t o both the San 
Juan River and Animas River and s i t e s o i l c o n d i t i o n s . 

During the course of the excavation and abatement of the 
U.S.T. and p i t , the groundwater at the bottom of the 
excavation was observed to f l u c t u a t e i n depth. 
F l u c t u a t i o n s appeared t o be on the order of one t o three 
f e e t , corresponding t o a water l e v e l of 27 t o 30 f e e t 
bsg. This f l u c t u a t i o n was not unusual, considering the 
s i t e s o i l c o n d i t i o n , and p r o x i m i t y of the s i t e t o the San 
Juan and Animas Rivers. 

MONITOR WELL DATA SUMMARY 
SMITH INTERNATIONAL, INC. 

2198 EAST BLOOMFIELD HIGHWAY 
FARMINGTON, SAN JUAN COUNTY, NEW MEXICO 

SEPTEMBER, 1992 

DRILLING & COMPLETION INFORMATION 
SEPTEMBER, 1992 

TOTAL WATER TOP OF 
MONITOR WELL DEPTH LEVEL SCREEN 

1 
2 
3 

34 
40 
40 

25 
30 
28 

15 
18 
20 

LOCATION 

SURVEY & WATER LEVEL INFORMATION 
FEBRUARY 7, 1992 

ELEV. 
COORDINATE 
X Y 

WATER 
LEVEL(bgs) 

WATER 
ELEV. 

SW WAREHOUSE COR. 100.00 0.00 0.00 
(benchmark) 

MW1 99.78 346.41 195.63 

MW2 99.85 85.11 -289.32 

MW3 99.77 67.82 -199.59 

28.54 

29.98 

29.74 

71.24 

69.87 

70.03 

13 



San Juan t e s t i n g l a b o r a t o r i e s completed a S o i l s Engineering Report i n May of 
1979, a copy of which i s enclosed as appendix C. 

The m a j o r i t y of the f a c i l i t y i s paved t o minimize the p o t e n t i a l f o r surface 
l i q u i d p e n e t r a t i o n of the subsurface s o i l . With continued monitoring of 
sumps, p i p i n g , and v a u l t areas, l i t t l e danger e x i s t s of contaminating 
subsurface s o i l and aquafers. 

14 
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Table 1 
Quantities of Various Alkalies Required to Neutralize 

100 Gallons of Hydrochloric Acid 

Hydrochloric (Muriatic) Acid 

Acid 
Concen­
tration 
At. % HCI 

Specific 
Gravity of 
Solution 

Acutal 
Pounds of 
Acid per 
100 Gals. 

Neutralizing Chemicals 

CaO Ca(OH>3-Na.C03 507c NaOH 
Quicklime Lime Anhydrous Liquid 

Soda Ash Caustic Soda 
Lbs. 

0.1 Use 1.000 .837 .644 
0.2 Use 1.000 1.674 1.28 
0.3 Use 1.000 2.511 1.93 
0.4 Use 1.000 3.35 2.58 
0.5 Use 1.0015 4.19 3.19 
0.6 Use 1.0015 •5.02 3.86 
0.7 Use 1.0015 5.36 4.51 
0.8 Use 1.0015 6.70 5.15 
0.9 Use 1.0015 7.53 5.79 
1. 1.0032 8.37 6.44 
2. 1.0082 16.83 12.94 
3. 1.0131" 25.41 19.54 
4. 1.0131 33.99 26.14 
5. 1.023 42.73 32.86 
6. 1.0279 51.47 _ . 39.56 
10. 1.0474 87.41 67.22 
20. 1.0980 183.3 141 
25. 1.1261 234.8 179 
30. 1.1526 288.4 221 
35. 1.1773 343.8 264 

Lbs. 

.852 
1.70 
2.52 
3.41 
4.22 
5.11 
5.93 
6.32 
7.63 
8.52 
17.12 
25.79 
34.53 
43.42 
52.31 
88.92 
186 
237 
293 
348 

Lbs. 

1.27 
2.54 
3.81 
5.08 
6.35 
7.62 
8.89 
10.16 
11.43 
12.7 
24.6 
37.0 
49.3 
62.0 
74.6 
126.8 
267 
339 
419 
498 

Lbs. 

1.336 
3.672 
5.50 
7.34 
9.13 
11.02 
12.86 
14.63 
16.52 
13.36 
36.96 
55.70 
74.4 
93.6 
112.8 
191.4 
402 
512 
632 
752 

NaOh 
Bead/Flake 
Caustic Soda 
Lbs. 

.918 
1.836 
2.75 
3.67 
4.59 
5.51 
6.43 
7.34 
3.26 
9.18 
13.43 
27.35 
37.2 
46.8 
56.4 
95.7 

201 
256 
316 
376 



Craftsman Construction Co., Inc. 8 May 1979 
5660 S. Syracuse Circle 
Englewood, Colorado 80111 

Attention: Mr. Kas Berget 

Project: Smith Energy Services Job No. S-150 
Office & Warehouse F a c i l i t i e s 
Bloomfield Highway 
Farmington, New Mexico 

In accordance with your Purchase Order 94033, t h i s f i r m has conducted 

s o i l engineering services f o r the proposed o f f i c e and warehouse to 

be located on the north side of Bloomfield Highway, Farmington, New 

Mexico. The purpose of t h i s s o i l s engineering report i s to provide 

recommendations f o r use i n the design of foundation elements, to pro­

vide procedures f o r use i n s i t e and subfloor preparation, to present 

surface drainage recommendations and to present pavement sections. 

I t i s understood that the proposed development w i l l consist of 

o f f i c e , shop and warehouse buildings together with sand s i l o , auto 

and truck parking l o t s and driveways. Maximum s t r u c t u r a l loads are 

estimated to range to approximately 2 to 3 kips per l i n e a l foot and 

40 kips f o r w a l l and column footings, respectively. Sand s i l o s w i l l 

stand approximately 45 feet i n height. Site topography would i n d i ­

cate that r e l a t i v e l y minor zones of f i l l w i l l be required below 

slabs-on-grade to a t t a i n finished f l o o r elevations. 

At the time of t h i s exploration, the s i t e was undeveloped a g r i c u l t u r a l 

property. Existing ground surface i s r e l a t i v e l y l e v e l w ith surface 

drainage generally developing from south to north. A g r i c u l t u r a l 

crops have been grown w i t h i n the l a s t year i n the v i c i n i t y of t e s t 

p i t s 5, 6 and 7, but i t has probably been several years since crop 

growing was active i n the remaining area. Vegetative ground cover 

consists of a growth of weeds and crop remnants. An e x i s t i n g d i t c h 

traverses the s i t e as shovrn on the s i t e plan. 



Smith Energy Services 
Job No. S-150 

Seven t e s t p i t s were excavated with an A l l i s Chalmers backhoe at 

locations shown on the accompanying s i t e plan. Subsoil s t r a t i f i c a ­

t i o n across the s i t e i s r e l a t i v e l y uniform as presented i n the f o l ­

lowing tabulation. 

Sandy Clay (CL) Sandy Clay (CH) Clayey Sand Silty Sand, Cobbles 
P i t (Organics) (Organics) and Gravel and Boulders 
No. (Firm) (Stiff) (Medium Dense) (Dense) 

1 0-1' — 1-3' 3-11.8' 

2 0-1" — 1-2.8' 2.8-10.8' 

3 0-1.2' — 1.2-3' 3-11.7' 

4 0-0.8' — 0.8-3' 3-9.6' 

5 — 0-11 1-2.8' 2.8-8.8' 

6 — 0-1* 1-2.5' 2.5-10.5* 

7 — 0-1' 1-4* 4-9.2' 

S o i l moisture contents were described as being at to below the 

respective p l a s t i c l i m i t s f o r the fine-grained s o i l s and as damp 

to s l i g h t l y damp f o r granular s o i l s . No free groundwater was 

encountered i n any of the borings; however, information from other 

boring logs indicate t h a t groundwater levels e x i s t at depths of 15 

to 20 feet and may -fluctuate several feet during i r r i g a t i o n season 

or periods of high r a i n f a l l on the watersheds. 

Consolidation tests conducted on undisturbed clay and/or sand 

samples indicated t h a t subsoils at shallow foundation levels (0 

to 3 feet) e x h i b i t moderate compressibility potentials at i n - s i t u 

s o i l moisture contents and tendencies to undergo expansion under 

high moisture conditions. Near surface native s o i l s which have 

been disturbed by plowing e x h i b i t r e l a t i v e l y low densities and 

w i l l require recompaction f o r uniform support of f i l l zones. These 

s o i l s would also e x h i b i t expansive potentials a f t e r remolding and 

saturation and should, therefore, not be used as sources of f i l l 

materials. 
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Smith Energy Services 
Job No. S-150 -

Foundations: Due t o the minor extent o f f i l l s a n t i c i p a t e d t o a t t a i n 

f i n i s h e d grades a t proposed b u i l d i n g l o c a t i o n s , recommendations 

f o r f oundation systems bearing upon undisturbed n a t i v e s u b s o i l s 

are presented. A d d i t i o n a l recommendations f o r c o n d i t i o n s not 

covered h e r e i n w i l l be supplied upon request. 

U n i t bearing c a p a c i t i e s as presented h e r e i n should be considered 

as allowable maximums f o r dead plus design l i v e load c o n d i t i o n s . 

A o n e - t h i r d increase i s p e r m i s s i b l e when considering t o t a l loads 

i n c l u d i n g wind or seismic f o r c e s . Two (2.0) f e e t and 1.33 f e e t 

are recommended as minimum widths o f column and w a l l f o o t i n g s , 

r e s p e c t i v e l y . F i nished grade references should be considered as 

lowest adjacent grade f o r perimeter f o o t i n g s and as f l o o r l e v e l 

f o r i n t e r i o r f o o t i n g s . 

Because of the tendency toward d i f f e r e n t i a l foundation movement, 

i t i s suggested t h a t a l l continuous f o o t i n g s and any masonry w a l l s 

be r e i n f o r c e d and constructed using frequent g r o u t i n g , h o r i z o n t a l 

and v e r t i c a l reinforcement, e t c . t o b e t t e r d i s t r i b u t e stresses i n 

the event of a s i g n i f i c a n t moisture b u i l d u p . Frequent use o f con­

t r o l j o i n t s i s recommended i n masonry w a l l s t o minimize u n s i g h t l y 

c r a c k i n g . 

Structure 

Footing Depth Below* 
Existing Finished Allowable Soil 
Grade Grade Bearing Pressure 

Estimated 
Settlement 

Warehouse 

Office 

Shop 

3.0 f t . (min.) 2.5 f t . (min.) 3000 psf 

3.0 f t . (min.) 2.5 f t . (min.) 3000 psf 

3.0 f t . (min.) 2.5 f t . (min.) 3000 psf 

1/4 inch 

3/8 inch 

1/4 inch 

Sand Silo 3-4 f t : (min.) 3.0 f t . (min.) 4000 psf 1/2-3/4 inch 

•Greater depth requirement to govern. Depth below finished grade would 
be appropriate where cuts are required. 

**Variable depth to ensure bearing upon the underlying dense s i l t y sand 
and cobbles. 

3 
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Smith Energy Services 
Job No. S-150 

Due to the l i k e l i h o o d that exposed footing excavations w i l l consist 

of sandy cobbles which w i l l r e s u l t i n uneven bearing surfaces, i t 

i s recommended that a "leveling course" consisting of w e l l graded 

sand or sand and gravel with a maximum size of l h inches and not 

more than 25% passing the No. 200 sieve be used. The l e v e l i n g 

course should be compacted to at least 95% of ASTM: D1557 dry 

density. 

I n t e r i o r non-load bearing walls or p a r t i t i o n s could be placed on 

a thickened slab provided that control j o i n t s are provided where 

these p a r t i t i o n s contact s t r u c t u r a l components. 

Site and Subfloor Preparation: The following procedure i s recom­

mended f o r preparation of the s i t e and f i l l placement for support 

of slabs-on-grade on native or compacted s o i l s . 

1. S t r i p and remove a l l vegetation, f i l l p i l e s , debris and 

upper one foot of native clay s o i l s , etc. w i t h i n the b u i l d ­

ing areas f o r a l a t e r a l distance of 5 feet beyond ex t e r i o r 

b u i l d i n g l i n e s . I f sandy clay materials are remaining 

a f t e r removal of upper one foo t , i t i s recommended that 

an additional depth of one foot of t h i s material be removed. 

Clean and widen a l l ditches, etc. to accommodate compac­

t i o n equipment. I f disturbed or loose subsoils are en­

countered, depth of removal should be increased to completely 

remove a l l such loose or disturbed zones. 

2. Scarify, moisten or dry as required, and compact exposed 

s o i l s to a minimum depth of 8 inches. Depressions or over-

excavated areas should be widened as required to accommo­

date compaction equipment. 

3. Place and compact required f i l l i n horizontal l i f t s at 

thicknesses consistent with compaction equipment used to 

4 
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Smith Energy Services 
Job No. S-150 

achieve uniform d e n s i t i e s throughout l i f t t h i c k n e s s . Due 

to the expansive c h a r a c t e r i s t i c s e x h i b i t e d by the o n - s i t e 

s o i l s , i t would be d e s i r a b l e t o r e s t r i c t t h e i r use t o 

f i l l s e x t e r i o r t o the b u i l d i n g l i n e s . I t i s recommended 

t h a t f i l l below slabs-on-grade should be imported granu­

l a r s o i l s w i t h a low expansive p o t e n t i a l . 

4. The f i n a l f o u r inches u n d e r l y i n g f l o o r slabs should be 

a w e l l graded sand and/or g r a v e l base course c o n t a i n i n g 

less than 5% passing Number 200 sieve. 

5. A l l subgrade p r e p a r a t i o n and f i l l placement should be 

accomplished under observation and t e s t i n g d i r e c t e d by 

a s o i l s engineer so t h a t compliance t o p r o j e c t s p e c i f i ­

c a t i o n s . i s a t t a i n e d . 

Imported f i l l should e x h i b i t 100% passing the 6 inc h sieve and 

have an expansion p o t e n t i a l of 1.0% or less when exposed t o satur­

a t i o n o f remolded f i l l sample compacted t o 90% of the ASTM: D1557 

de n s i t y a t a moisture content approximately 2% below optimum and 

under a surcharge load o f 100 psf. 

The compaction o f a l l f i l l m a t e r i a l s should be performed t o the 

s p e c i f i e d percent o f maximum d e n s i t y as determined i n accordance 

w i t h ASTM: D1557. Moisture content between optimum plus or minus 

3 percent s h a l l be obtained f o r imported s o i l s w i t h a p l a s t i c i t y 

index o f 6 or g r e a t e r . Native near surface s o i l s s h a l l be com­

pacted a t a moisture content between optimum and plus 4 percent. 

Minimum 
„ _,_. , ., . , ., Percent Compaction Native s a n d - s i l t y sand s o i l s : 

Below slabs-on-grade 90 

Below foundation elements 95 

Native c l a y s o i l s 85 

Subbase f i l l ( i m ported): 
Below slabs-on-grade 90 
Below foundation elements 95 

SAN JUAN T E S T I N G L A B . , INC. 



Smith Energy Services 
Job No. S-150 

Base course 
Miscellaneous b a c k f i l l -

Minimum 
Percent Compaction 

95 

90 

Recommendations made herein regarding slabs-on-grade based upon 

compacted f i l l are dependent upon sa t i s f a c t o r y s i t e preparation, 

compaction of surface and placement and compaction of f i l l . 

Therefore, earthwork r e l a t i v e to s t r u c t u r a l support should be 

accomplished under observation and t e s t i n g directed by a so i l s 

engineer. Adequate inspection should be provided during s i t e 

grading, compaction of b a c k f i l l , f l o o r f i l l and base course 

so th a t complaince with recommended specifications i s achieved. 

Drainage: I t i s considered essential t h a t p o s i t i v e drainage be 

provided during construction and be maintained throughout the 

l i f e of the f a c i l i t i e s . 

E xterior s i t e grading must insure rapid runoff at surface waters. 

Down spouts, parking l o t drainage and other concentrations of 

surface runoff must be avoided on the north sides of structures 

and should be extended away from a l l structures i n suitably sized 

cul v e r t s , l i n e d or paved drainage ditches. Areas proposed for 

grass or other planting requiring extensive i r r i g a t i o n should be 

avoided adjacent to any proposed structure. Site grading adjacent 

to each structure should be 5% f o r the f i r s t 10 feet and no less 

than 2% to suitably sized drainage structures, to eliminate the 

p o s s i b i l i t y of impounding surface water with subsequent saturation 

and settlement of subgrade s o i l s . B a c k f i l l against footings, ex­

t e r i o r walls, and i n u t i l i t y l i n e trenches should be wel l compacted 

and be free of construction debris to reduce the p o s s i b i l i t y of 

moisture i n f i l t r a t i o n through loose s o i l s . 

Pavement: Based upon the res u l t s of CBR t e s t i n g , the native 

clay subgrade i s a very poor material f o r support of pavement 
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Smith Energy Services 
Job No. S-150 

sec t i o n s . Therefore, the f o l l o w i n g procedure i s presented t o de­

velop an adequate subgrade, subbase and base course system t o 

support pavement surfaces. 

1. Excavate and remove the upper one f o o t of n a t i v e c l a y 

s o i l s . Remove any s o f t or loose s o i l zones where proof-

r o l l i n g w i t h a 50 ton r o l l e r f o r a minimum o f 4 passes 

i n d i c a t e s i n s t a b i l i t y . Clean and widen d i t c h e s . 

2. Place and compact a minimum thickness o f 12 inches of 

w e l l graded n o n - p l a s t i c granular subbase m a t e r i a l e x h i b i t ­

i n g 100% passing 4 in c h sieve and no more than 20% passing 

No. 200 sieve. Compaction should be accomplished i n 6 

inch l i f t s t o a t l e a s t 95% o f AASHTO T-180 maximum dry 

d e n s i t y . Increased thickness i s appropriate where add i ­

t i o n a l f i l l s are r e q u i r e d t o achieve design grades. 

3. Place and compact a minimum o f 8 inch compacted thickness 

o f dense graded aggregate base course t o at l e a s t 95% of 

AASHTO T-18 0. 

4. A bituminous prime coat should be placed over the compacted 

base course a t a r a t e not t o exceed 0.15 gallons per square 

yard. 

5. A dense graded p l a n t mixed a s p h a l t i c paving should then be 

placed t o a minimum thickness o f 3 inches. 

The adequacy and performance of pavement s t r u c t u r e s i s dependent 

upon surface drainage on and adjacent t o the s t r u c t u r e . Therefore, 

p o s i t i v e surface drainage i s imperative and ponding or f l o w o f 

water adjacent t o pavement edges should not be allowed. 

SAN JUAN T E S T I N G L A B . , INC. 



Smith Energy Services 
Job No. S-150 

Where moisture content increases i n subsoils, pavement deteriora­

t i o n i s accelerated and requires maintenance on a more frequent 

basis. 

Corrosion: Type I I a i r entrained cement w i l l provide protection f o r 

a l l concrete structures above groundwater table and subjected to 

loc a l freeze-thaw conditions. 

Please do not hesitate to contact the undersigned i f you have any 

questions regarding the. contents of t h i s report or i f we can be of 

fur t h e r service. 

Respectfully_submitted, 

ENGINEEI^lfe jlli^^«E)ORATORIES INC. 
Geo technical.-Serjyi-ce'sX 

Reviewed by 
'ehvKV Cope*land; -P.E. 

/ j m \ • 

«36mes G. B e n n i t t , P."ET*T 

SAN JUAN T E S T I N G L A B . , INC. l 
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9 0 9 W E S T A P A C H E • P. Q. B O X 2 0 7 9 • F A R M I N Q T O N . N E W M E X I C O 

5-8-79 
Date-

Report to Smith Energy Services 

Requested by Smith Energy Services 

p r o j e c t Smith Energy Services 

Lab Technician .Sampled by 

Location Farmington, New Mexico 

Source of Mater ia l 
40 f t . east of Hole #5 and 40 f t - south of Hole #5 also 150 f t . south 

of Hole #5 

Lob No. Kecap of CBR Data 

TEST RESULTS 

RECAP OF CBR DATA 

Lab No. 

Lime (%) pH _ 

Surcharge (psf) 100 

Blows 12 

Density (pcf) 109.9 

Proctor (%) 89.3 

Initial Moisture (%) 13.8 

Absorption (%) 
Swell (%) 0 -

Unified Classification CH 

Liquid Limit 51 

Plastic Index 28 

CBR (%) 1 

AASHTO T180 Method A 

Maximum Dry Density 123.1 pcf 

Optimum Moisture 13.6 % 



SOIL SULFATE POTENTIAL 

Project 

Client 

Smith Energy Services 

Craftsmen Construction Co. 

Location 
Farmington, New Mexico 

Source of Material 

. Sampled by 

Date _ 

Lab Technician 

. Tested by 
C. Cochran 

Subsurface Inves t iga t ion 

. Supervised by 

4-27-79 

TEST RESULTS 

Lab. 
No. 

Hole 
No. 

3 
4 
5 
6 
7 

Sample 
No. 

2 
3 
2 
2 
2 

Depth 

0.8-3.1* 
2 .8-4.6 ' 
0 .8-2.8 ' 
1.0-2.4' 
1.0-2.2' 

Soil Description 

S i l t y & Sandy Clay 

Percent 
Sulfate 

0. 
0. 
0. 
0. 

13 
13 
13 
13 

0.13 

Recommended 
Cement 
Type 

I I 
I I 
I I 
I I 
I I 

ATTACK ON CONCRETE BY SOILS CONTAINING VARIOUS SULFATE 
CONCENTRATIONS ' 

Relative Degree % Water-Soluble 
of Sulfate (as SO4) in Cement 

Sulfate Attack Soil Samples 

Negligible 0-0.10 
Positive 0.10-0.20 Use Type II Cement 
Severe 0.20-2.0 Use Type V Cement 
Very Severe Over 2.0 Use Type V Cement 

* SOURCE: USBR Concrete Manual, 1975 Edition 

TEST N r . san luan re pro Form 360-31 
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SMITH ENERGY SERVICES SPILL GUIDELINES 

DEFINITIONS 

"Hazardous Material S p i l l ' means a chemical, substance or material 
which has been determined by federal or state regulations, and 
identi f i e d by labels, placards, or markings to pose an unreasonable 
risk to the health, safety and environment when spilled or otherwise 
released into the environment. 

GUIDELINES 

1. The on-site supervisor shall consider people f i r s t . When an 
incident happens, be sure that no personnel w i l l be harmed by the 
spille d material. 

A. Evacuate people from the s p i l l area and render aid as 
necessary. Secure area from entry by spectators or any 
unauthorized personnel. 

B. Refer to shipping papers, material safety data sheets or 
response guide for emergency data concerning the spilled 
material. 

C. U t i l i z e ' the required personal equipment: mask, gloves, 
goggles, etc. as is necessary to protect personnel. 

D. Notify emergency response services: police, f i r e department, 
etc. i f spilled materials are hazard to human health or a 
serious threat to the environment. 

E. Be prepared to inform emergency response services personnel 
of a l l steps taken to protect human health and the 
environment. Show shipping papers to the police and/or f i r e 
response people. Your shipping papers w i l l give police and 
health professional a l l the important data needed to handle 
the emergency. The proper shipping name, the hazard 
classification and the UN or NA numbers are normally enough 
during the emergency phase. UN (United Nations) or NA (North 
American numbers are found in the DOT Hazardous Materials 
Tables, Sec. 172.101 and the optional Hazardous Materials 
Tables, Sec. 172.102 (CFR, Ti t l e 49, Parts 100-199). 



Guidelines (Continued) 

2. Containment of Released Materials 

Contain materials in as small an area as is possible. This w i l l 
prevent any widespread contamination of the environment. 

A. Build dams or dikes with d i r t or other available materials. 

B. Divert flow to a safe area with series of d i r t dikes or 
ditches. 

C. Make every effort to prevent spilled materials from entering 
any waterways, storm drains, etc. 

D. Call for heavy equipment i f necessary to contain the s p i l l 
area, provided the material is not potentially hazardous to 
equipment operators. 

3. Protect Smith energy Services ' equipment of you can do so safely. 

4. Report the incident to the d i s t r i c t manager immediately after 
steps 1 and 2 above have been accomplished or while step 2 is 
being accomplished. 

5. Begin clean-up procedures. Take whatever action is necessary to 
remove a l l contaminated soil from the s p i l l area. Coordinate 
disposal of contaminated s p i l l s , etc. with proper company and 
compliance officers. I f the s p i l l is small, the operator may be 
able to collect the contaminated soil and end the incident. I f 
the s p i l l i s massive, the station manager w i l l direct the clean­
up. Risk areas where s p i l l incidents may occur: 

A. On the yard while loading or transferring acids or chemicals. 

B. On the highway, accidents or leaks which develop during 
transportation. 

C. On location while product is being pumped or mixed. 

6. Reporting Hazardous Material Incidents 

Any of the following transportation conditions involving DOT 
hazardous materials and i n which the condition is a direct result 
of hazardous materials must be reported to DOT: 

A. A person is k i l l e d . 

B. A person receives injuries requiring hospitalization. 

C. Estimated damages to Smith Energy Services' equipment or 
other property damage exceeds $50,000. 

D. Fire, breakage or spillage of radioactive materials, 



Guidelines (Continued) 

E. Fire, breakage, spillage or suspected contamination by 
etiological agents. 

F. The spilled material is a hazardous material that is equal to 
or exceeds the reportable quantity as lis t e d on the manifest 
or shipping document. 

G. A condition exists which the responsible Smith Energy 
Services' representative believes that reporting is necessary 
even though steps A - F above do not exist. 

Note: When required to f i l e a telephone report of a 
hazardous transportation material incident, the person making 
the report must use the following checklist in order to 
expedite the reporting procedure: 

1) Name of person making report. 
2) Name and address of carrier represented by person making 

the report. 
3) Telephone number where person can be reached. 
4) Date, time and location of hazardous materials incident. 
5) Extent of injuries is known. 
6) Classification, proper shipping name and quantity of 

hazardous materials involved. 
7) Type of incident and nature of hazardous materials 

involved. 
8) Whether or not a continuing danger to l i f e exists. 

Note: A hazardous materials transportation s p i l l requires 
f i l i n g Form #F5800.1 within fifteen days. 

7. Reporting Requirements for Environmental Protection Agency or 
State Environmental Offices 

Any s p i l l or discharge of any material onto the ground results in 
the generation of waste. The waste may or may not be hazardous. 
In either case, the waste requires special handling and disposal. 
There i s also a concern that the s p i l l may damage the environment. 
When deciding whether a report is necessary, both factors must be 
considered. 

To simplify the decision concerning agency reporting, incidents 
have been classified by size, the prospect of involving property 
owned or controlled by others, and the possibility of damage to 
the environment. 

A. Class S incident. A s p i l l which stays in the immediate 
v i c i n i t y of the source and is either confined or soaks into 
the ground, generally less than 1 barrel, and can be cleaned 
up i n a few minutes. 



Guidelines (Continued) 

Actions to be taken with Class S incident: 

1) Steps 1 through 5 above as needed. 
2) Document the incident, report the name of the material 

spilled, time, date, amount spilled, what clean-up 
actions were taken, and disposition of contaminated 
material. 

3) Send copy of documentation to Loss Control Department, 
Golden. 

B. Class M incident. Any incident where released materials runs 
away from source and may enter drains, sewers, streams, 
waterways and/or property owned or controlled by others, 
this included s p i l l s that could be washed away by r a i n f a l l 
into storm drains or waterways not under SES control. Class 
M incidents w i l l require more than one hour to clean up. 

Actions to be taken with Class M incident: 

1) Steps 2 through 5 above as needed. 
2) Attempt to confine release so as to prevent i t from 

leaving immediate area and to keep i t from entering any 
sewer, watercourse or property of others. 

3) Under no condition allow local response teams to wash 
residue into sewers, etc. 

4) Notify d i s t r i c t manager who w i l l : 

a) Get help to confine the s p i l l as needed. 
b) Notify emergency response agencies i f needed. 
c) Notify Smith Energy Services, Golden for direction 

concerning agency notification. 

Note: I f local emergency response services have been 
notified, they w i l l contact state and federal agencies 
without waiting for SES to make notification. I t is 
s t i l l a requirement of the law that SES notify the state 
and federal agencies. 

C. Class L incident. These incidents involve significant 
releases which flow uncontrolled into areas where confinement 
i s impossible, such as a river, or occurs so rapidly that 
confinement is beyond the capabilities of the on-site SES 
personnel. 

Actions to be taken with Class L incident: 

1) Steps 1 and 2 above. 
2) Di s t r i c t manager request outside help to scene;SES w i l l 

rely on the local emergency response planning. 
3) Notify SES region and division office. 
4) Notify the required state of federal agencies. 



Guidelines (continued) 

D. Class R s p i l l , radioactive materials. For spills of 
radioactive materials, refer to SES Radioactive Materials 
Operating and Emergency Procedures Manual. 

8. Dealing with the Media: Emergency Response Radio Channels are 
monitored by the media. I f local emergency services are notified, 
anticipate media coverage. Smith Energy Services' personnel w i l l 
not discuss the incident with anyone except those with the need to 
know, such as f i r e fighters or police personnel. Advise 
statements w i l l be made by proper authority. 

9. Training 

A l l Smith Energy personnel involved in the day-today handling of 
hazardous materials shall receive formal instruction to the 
procedures outlined herein. This training shall be conducted 
annually and each new hire w i l l receive this training during his 
orientation phase with SES. 



Guidelines (continued) 

Table 1 
Quantities of Various Alkalies Required to Neutralize 

100 Gallons of Hydrochloric Acid 

Hydrochloric (Muriatic) Acid Neutralizing Chemicals 

Acid Acutal CaO Ca(OH)2Na,C03 50% NaOH NaOh 
Concen­ Specific Pounds of Quicklime Lime Anhydrous Liquid Bead/Fl< 
tration Gravity of Acid per Soda Ash Caustic Soda Caustic 
At.%HCI Solution lOOGals. Lbs. Lbs. Lbs. lbs. Lbs. 

0.1 Use 1.000 .837 .644 .852 1.27 1.836 .918 
0.2 Use 1.000 1.674 1.28 1.70 2.54 3.672 1.836 
0.3 Use 1.000 2.511 1.93 2.52 3.81 5.50 2.75 
0.4 Use 1.000 3.35 2.58 3.41 5.08 7.34 3.67 
0.5 Use 1.0015 4.19 3.19 4.22 6.35 9.18 4.59 
0.6 Use 1.0015 5.02 3.86 5.11 7.62 11.02 5.51 
0.7 Use 1.0015 5.86 4.51 5.93 8.89 12.86 6.43 
0.8 Use 1.0015 6.70 5.15 6.82 10.16 14.68 7.34 
0.9 Use 1.0015 7.53 5.79 7.63 11.43 16.52 8.26 
1. 1.0032 8.37 6.44 8.52 12.7 18.36 9.18 
2. 1.0082 16.83 12.94 17.12 24.6 36.96 18.48 
3. 1.0131 25.41 19.54 25.79 37.0 55.70 27.85 
4. 1.0181 33.99 26.14 34.53 49.3 74.4 37.2 
5. 1.023 42.73 32.86 43.42 62.0 93.6 46.8 
6. 1.0279 51.47 39.56 52.31 74.6 112.8 56.4 
10. 1.0474 87.41 67.22 88.92 126.8 191.4 95.7 
20. 1.0980 183.3 141 186 267 402 201 
25. 1.1261 234.8 179 237 339 512 256 
30. 1.1526 288.4 221 293 419 632 316 
35. 1.1778 343.8 264 348 498 752 376 
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Quantities of Various Alkalies Required to Neutralize 

100 Gallons of Hydrochloric Acid 

Hydrochloric (Muriatic) Acid 

Acid Acutal CaO 
Concen- Specific Pounds of Quicklime 
tration Gravity of Acid per 
At. % HCl Solution 100 Gals. Lbs. 

0.1 Use 1.000 .837 .644 
0.2 Use 1.000 1.674 1.28 
0.3 Use 1.000 2.511 1.93 
0.4 Use 1.000 3.35 2.58 
0.5 Use 1.0015 4.19 3.19 
0.6 Use 1.0015 5.02 3.86 
0.7 Use 1.0015 5.86 4.51 
0.8 Use 1.0015 6.70 5.15 
0.9 Use 1.0015 7.53 5.79 
1. 1.0032 8.37 6.44 
2. 1.0082 16.83 12.94 
3. 1.0131' 25.41 19.54 
4. 1.0181 33.99 26.14 
5. 1.023 42.73 32.86 
6. 1.0279 51.47 39.56 

10. 1.0474 87.41 67.22 
20. 1.0980 183.3 141 
25. 1.1261 234.8 179 
30. 1.1526 288.4 221 
35. 1.1778 343.8 264 

Neutralizing Chemicals 

Ca(OH)3-Na.C03 50% NaOH NaOh 
Lime Anhydrous Liquid Bead/Flake 

Soda Ash Caustic Soda Caustic Soda 
Lbs. Lbs. Lbs. Lbs. 

.852 1.27 1.836 .918 
1.70 2.54 3.672 1.836 
2.52 3.81 5.50 2.75 
3.41 5.0S 7.34 3.67 
4.22 6.35 9.18 4.59 
5.11 7.62 11.02 5.51 
5.93 8.89 12.86 6.43 
6.82 10.16 14.68 7.34 
7.63 11.43 16.52 8.26 
8.52 12.7 18.36 9.13 
17.12 24.6 36.96 18.48 
25.79 37.0 55.70 27.85 
34.53 49.3 74.4 37.2 
43.42 62.0 93.6 46.8 
52.31 74.6 112.3 56.4 
88.92 126.8 191.4 95.7 
186 267 402 201 
237 339 512 256 
293 419 632 316 
348 498 752 376 
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