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March 11,1992 

Amoco Production Company 
Attn: B. D. Shaw 
200 Amoco Court 
Farmington, NM 87410 

RE: Cahn Evaporation Pond Repair Approval Located E-33-T32N-R10W 

Dear Mr. Shaw: 

The Oil Conservation Division does approve Amoco's request to repair the Cahn Evaporation 
Pond by overlaying existing liners with a new 30 mil minimum plastic liner. The existing leak 
detection system is to be dry during repairs. Leak detection sumps are to be monitored regularly 
as specified in your permit once operations resume. The Oil Conservation Division approved 
the design proposed in your 12/18/91 letter and approves your design alterations in your 3/10/92 
letter which eliminate the use of a clay liner. 

If you have questions please feel free to contact this office. 

Yours truly, 

Denny G. Foust 
Environmental Geologist 

DGF/sh 

XC: OCD-Environmental Bureau 
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New Mexico Oil Conservation Division 
1000 Rio Brazos Rd. 
Aztec, NM 87410 

Attn: Denny Foust 

F i l e : BDS-4-986 

Cahn Evaporation Pond 

Please reference our letter of December 18, 1991, F i l e : 
BDS-45-986. Amoco Production Company i s requesting approval to 
repair the subject pond for evaporation of d r i l l i n g water and 
drying of d r i l l i n g materials. The repair w i l l consist of 
overlaying existing liners with a new plastic liner. 

Our request i s necessary due to converting d r i l l i n g operations to 
closed systems which eliminates evaporation of fluids on si t e . We 
w i l l continue to control overspray and monitor leak detection 
sumps. Thank you for your consideration. 

B. D. Shaw 
Environmental Coordinator 

BDS/slb 

Amoco Production Company 200 Amoco Court Farmington. New Mexico 87401 (505) 326-9200 
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December 18, 1991 

New Mexico O i l Conservation Division 
P. O. Box 2088 
Santa Fe, NM 87504 

Attn: William J. LeMay 

F i l e : BDS-45-986 

Cahn Evaporation Pond 

Amoco Production Company i s requesting approval t o repair the 
subject pond f o r evaporation of d r i l l i n g water and drying of 
d r i l l i n g materials. The repair w i l l consist of.overlaying existing 
l i n e r s with a bentonite layer. Information on t h i s material i s 
enclosed. 

Our request i s necessary due to converting d r i l l i n g operations to 
closed systems which eliminates evaporation of f l u i d s on s i t e . We 
w i l l continue t o control overspray and monitor leak detection 
sumps. Thank you for your consideration. 

B. D. Shaw 
Environmental Coordinator 

BDS/slb 

Enclosure 

cc: OCD - Aztec 

Amoco Production Company 200 Amoco Court Farmington. New Mexico 87401 (505) 326-9200 



O.R.E. SYSTEMS 
P.O. Box 3677 
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C L A Y A X 

CLAYMAX® IS T H E S T A T E - O F - T H E - A R T G E O C O M P O S I T E L I N E R F O R 

T H E WATER A N D W A S T E C O N T A I N M E N T INDUSTRY. C L A Y M A X * . . . 

T H E I M P E R M E A B L E B A R R I E R O F B E N T O N I T E C L A Y IN C A R P E T F O R M . 



C L A Y M A X * l i n e r i s t h e 

o p t i m u m i m p e r m e a b l e l i n e r 

f o r t h e 

w a t e r a n d w a s t e 

c o n t a i n m e n t i n d u s t r y . 

C L A Y M A X * P R O D U C T S P E C I F I C A T I O N 

Sodium Bentonite 1.0 lbs. per square foot 
Content 

Thickness '/.inch 

Liner Dimensions 13.5 feet x 82 feet 

Effective Area Covered 1059.5square feet (assume 6* 
overtop along one side and one end) 

Roll Weight/Unit 1130 lbs. (minimum) 

Permeability Coefficient 2x10" 1 0 cm per second (<i' 35' 
head pressure. 

L A B O R A T O R Y TEST D A T A 

Procedure — Six inches of silica sand covering CLAYMAX 

liner in a triaxial cell under thirty-five feet of water head 

pressure. 

G R O U P P E R M E A N T PERMEABIL ITY 

Water De-Aired Water 2x10- , 0 cm/sec. 

Salt Seawater 2 x i a , 0 c m / s e c . 

Acid Acetic Acid 
Phosphoric Acid 

2 x l 0 , < ' cm/sec. 
2 x 1 0 * cm/sec. 

Calcium Calcium Chloride 2x10"* cm/sec. 

Alcohol Ethyl Alcohol 2x10'*cm/sec. 

Organics Methylene Chloride 3x10 , 0 cm/sec . 

Leochate Sewage BOD.38.000 
Paper Pulp Sludge 

8 x 1 0 ' ° cm/sec. 
2 x 1 f r « W s e c . 

Hydrocarbons Jet Fuel 
Diesel Fuel 
Unleaded Gasoline 

8 x 1 0 ' ° cm/sec. 
8x10- , o cm/sec. 
2 x i a , 0 c m / s e c . 

Pressure 150 foot Water Head 1x10"* cm/sec. 

Additional tests are avotlabl* upon request. 

The above test performance data were produced under 

laboratory condit ion*. Tha actual performance character­

istics may vary. N o performance warranty is express or 

impl ied. 

P A C K A G I N G A N D S H I P P I N G 

Roll Content 1107.0 square feet 

Roll Weight 1135 lbs. (approx.) wrapped 

Roll Size M.5 feet long (PVC wrapped) x 18* 
diameter (approx.) 

A P P L I C A T I O N * ' : Fresh w a t e r p o n d s , w a s t e l a g o o n s , m u n i c i ­

p a l l a n d f i l l s / c a p s , Innk f a r m con ta i nmen ts , i i i i g a t i o n c a n a l s a n d 

earthen dams. 

C L A Y M A X 1 1 l i n e r is a flexible p o l y p r o p y l e n e b e n t o n i t e 

s a n d w i c h p r o v i d i n g a u n i f o r m l a y e r o f c l a y I n c a r p e t 

f o r m c r e a t i n g a cos t -e f f ec t i ve s o l u t i o n f o r a n y l i q u i d 

c o n t a i n m e n t s e a l i n g p r o b l e m . 

E.P.A. r e g u l a t i o n s for waste containment specify that lagoon/ 

landfil l liners be composed of a heavy plastic membrane layer 

(HDPE) on lop of a thick layer of c o m p a c t e d c l a y (3 f e e t 

m i n i m u m ) . Because a single sheet of C L A Y M A X l i n e r e x ­

c e e d s t h i s r e q u i r e m e n t , it has been specified and installed 

as "the clay layer" in several landfills in the United States and 

Europe. 

C L A Y M A X " l i n e r is t h e s t a t e - o f - t h e - a r t g e o c o m p o s i t e 

l i n e r t h a t i n g e n i o u s l y c o m b i n e s t h e d u r a b i l i t y o f 

w o v e n p o l y p r o p y l e n e f a b r i c w i t h t h e i m p e r m e a b i l i t y 

o f a p o u n d - p e r - s q u a r e - f o o t o f a n i n e r t m i n e r a l , 

s o d i u m b e n t o n i t e ( m o n t m o r l l l o n i t e ) . 

S o d i u m b e n t o n i t e , the mineral component in CLAYMAX liner, 

is a high-swelling clay that swells to form a monolithic seal when 

hydrated with fresh water. The CLAYMAX liner has s e l f - s e a l i n g 

s e a m s and an overall s e l f - h e a l i n g ability if r ipped or 

punctured. In its hydrated (swollen) state, the clay wi l l swell up to 

15 times its dry volume providing tremendous impermeability and 

a great resistance to all chemicals. In a typical installation, the 

'/i-inch CLAYMAX liner sheet will swell Vi-to-1 inch resulting in the 

e q u i v a l e n t p e r m e a b i l i t y o f 3 0 f e e t o f c o m p a c t e d d a y . 

E Q U I P M E N T R E Q U I R E D : The CLAYMAX liner must be 

installed with the s t e n c i l e d p o l y p r o p y l e n e s i d e u p ( f a c i n g 

t h e o p e r a t o r ) . The polypropylene protects and supports the 

system on installation. The liner can either be pulled from a rol l 

suspended at the top of a slope, or the free end may first be 

secured in a locking trench and the suspended rol l can be 

backed down the slope and across the excavation by the support­

ing vehicle. 

Suspending and unroll ing CLAYMAX liner is facilitated by insert­

ing a heavy-duty 3-inch diameter steel pipe through the 3Vj-inch 

roll core on which CLAYMAX liner is shipped. This pipe should 

be 16-18 feel long to accommodate the hoisting chains from the 

lifting vehicle (any type of vehicle with a fork or front-end bucket). 

A spreader bar is required to ensure roll clearance and to prevent 

damage to roll edges. 

Q u a l i t y c o n t r o l of CLAYMAX liner seams requires an on-site 

inspection of a uniform 6-inch overlap and supervision of backfil l­

ing to prevent aggregate from opening seams. 



S I T E P R E P A R A T I O N : T h e pond, lagoon, lank farm enclosure 

or canal excavation clupth should bo de­

termined to a l io * lor o final addition of 

a minimum 6-8 inches of soil oi aggre­

gate rover material. The excavation 

should be well contoured with slopes thai 

are al a maximum of three-to-one. Pro­

trusions and rocks larger than 2 inches in diameter should be 

removed and Ihe entire excavation should be compacted suffi­

ciently to prevent ruts from installation vehicles. Compaction can 

be accomplished using either conventional rolling equipment or 

wheeled vehicles. Use of shecpsfoot rolling equipment is not 

recommended. A liner l o c k i n g t r e n c h (min . 18 i n c h e s d e e p ) 

must be provided at the top of oil slopes. 

O R I E N T A T I O N : When installing CLAYMAX liner, a l l s e a m s 

on slopes must be perpendicular 
to the excavation bottom. This 
method prevents seam displacement dur­

ing the backfill procedure. It is also im­

portant that the first CLAYMAX liner roll 

and all succeeding rolls be pulled light 

•••• r-

to smooth out creases. 

A N C H O R I N G : All CLAYMAX liner sheets should be an­

chored lo pressure-treated wooden 2 x 4's 

(or equivalent) ond locked into trenches 

at the top of all slopes, covered with fill 

^ '^a^gfeTe^DHHj i and compacted fo prevent slippage dur­

ing installation. This trench should be at 

least 12 inches above the final contained 

liquid level and should be approximately 18 I n c h e s d e e p and 

18 Inches back from the finished waterline. 

S E A M I N G : CLAYMAX liner seams are non-crilical and self-

seaming. CLAYMAX liner seams require 

a s imple 6 - Inch o v e r l a p with long 

pins or nails every yard to allow for move­

ment of CLAYMAX liner during ground 

subsidence. No adhesive or thermal weld­

ing is required. The hydrated bentonite will 

push through the woven polypropylene forming a monolithic seal with 

a permeability of no greater than 1 x K)~ 9 cm/sec. 

R E P A I R I N G : Irregular shapes, cuts or tears are e a s i l y r e ­

p a i r e d by covering the area with CLAYMAX liner to provide a 

6-inch overlap on all sides. These repair pieces should be stapled 

or nailed in position until cover material has been placed. 

C O V E R I N G : Cover material (minimum 6-8 inches of aggregate 

or backfill) should be applied as 

CLAYMAX liner sheets are placed to af­

ford maximum protection. Cor rec t ly 

i n s t a l l e d , C L A Y M A X l iner is c a p ­

a b l e of s u p p o r t i n g Ins ta l la t ion 

p e r s o n n e l a n d e q u i p m e n t . Be­

cause it is not recommended for vehicles to operate directly on 

CLAYMAX liner without the support of a backfill, c o v e r m a t e ­

r ia l s h o u l d a l w a y s b e p u s h e d f o r w a r d . Cover material 

(other than aggregate) should be comi>aclod after placement. 

C L A Y M A X * l iner , t h e 

s t a t e - o f - t h e - a r t g e o c o m p o s i t e , 

c a n b e u s e d 

a s a p r i m a r y o r 

s e c o n d a r y l iner . 

M A T E R I A L S P E C I F I C A T I O N S 

Primary Backing (Typical Properties) — Polypropylene 
is nonbiodegradable and inert to most chemicals, acids 
and alkalis. 

Color Natural white 

Filler Fiber Nylon 

Substrate 24 x 10 Delustered woven 
polypropylene, non-toxic, 
water permeable 

Weight 4 ot. per square yard 

Tensile Strength 78 lbs. per inch (minimum) 

Grab Strength 
(ASTM D-1682) Warp 95 lbs.. Fill 70 lbs. 

Mullen Burst Strength 
(ASTMD774) 250.25 lbs. per square inch 

Puncture Strength 
(Vw" mandril ASTM 
D3787MOD.) 249 lbs. 

Melting Point 329-F 

Elongation 
(ASTM D-1682) Worp 15%, Fill 18% 

Shrinkage—Hot Water Nil 

Shrinkage—Dry 
(20min.@>270°F) 2% 

Cover Fabric 100% spunlace poryesrer; open 
weave allows for expansion 
of bentonite 

Weight 1 oi . per square yard 

Grab Strength Warp 30 lbs.. Fill 13.6 lbs. 

Burst Strength 35 lbs. per square inch 

Bentonite Siz ing Specially graded, 6 mesh and 30 
(Sodium Montmorillonite) mesh granules 

Mineralogical 
Composition 90% Montmorillonite (min.) 

Adhesive Water soluble, non-toxic 

Storage On dry ground, under root or 
other protective covering 

The monufocturm reserves Ihe right to change product specifications 
and instructions/limitations without notice. Information contained 
herein supersedes previously printed material prior to 7/89. 



O.R.E. SYSTEMS 
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CLAYMAX* LIQUID CONTAINMINT UNIR 

A D V E N T / . -i S 

J Economical antj easy la install 

' Minimal labor required • 

» All seams are simple overlap seams 

* Liner can be cut and trimmed with a utility knife 

•ittSSuu* n i l ' , * 

CLAYMAX liner Inventory Dacorariiw Pond 

G l M f i f , J C H A R A C T E R I S T I C S 
Self-healing/Self-sealing 

• Natural sealant actuated by water 
- Porous protection layer* allowing quicker hydration 

• Water-soluble adhesive 

- Factory-uniform continuous bentonite layer 

• Minimum 1 lb. bentonite per *q ft. 
» Totally flexible 

• Compaliblu for use with plastic linen ond other multiple 
liner systems 

• Rolled goods for convenient storage 

*- Standard sheet sizes: 131Y x 82' and 
custom lengths available 

• Relatively resistant to environmental and biological 
attack 

I N S T A I L A T i O N A D V A N T A G E S 

i Uncomplicated installation requiring: 

N o s e a m w e l d i n g o r s e w i n g 

N o s p e c i a l e q u i p m e n t o r cutt ing too ls 

N o g e o t e x t i l e o r o t h e r s p e c i a l protect ion 

* May be staked or nailed 

A Simple overlap seams 

A Accommodates complex configuration* 

* No bentonite loss when cut or trimmed 

* Virtually no waste material 

Uochote Collection Pond 

(Secondary Liner) 

C A U T I O N A R Y I N S T R U C ­
T I O N S ) CLAYMAX liner may be 
damaged by exposure to woter tur­
bulence or hazardous or toxic tub-
stances, honrdous or solid niioskss, 
tall or other coiemiMiuiei in water 
ond should nal be used lor contain­
ment of mete constituents without 
prior evaluation CLAYMAX liner 
mml be inipected far damage if 
sipatert to any of those substances 
or conditions and. it damoged, 
must be repaired or repkxed im­
mediately CLAYMAX liner mutt be 
•Moiled in Oct or donee with plan 
ond specification requirements, 
prepared by a profetttonal en­
gineer. 

All drawings are intended solely as 
o guide and tor general into motion 
ant, 

All kr»l pRwfaeYftanca doto wtrt pro-
l iut t l unit* Wsboralory conoVtoni 
on-* m« no* mtandmd at a tub»Muf* 

fer t«sH ol lha tptx.fk liojuid or 
•ewhoesj eSot moy com* in contact 
writH ClAYMAX brw. Ail RM* p*yfor» 
mesne* data am tubfet to famea 
CleWft CofpOfOleOn% ReTtttoteOA of 

*Ae3rTO>tligj8. JotYfM QtMTi Cor^pOCTh 

tifin rwrwiMneMiili twi tig |wni)wRieW 
ptWsbfm trtet-epeKrftC leWl* of 

CLAYMAX liner. 

L I M I T A T I O N O P W A R R A N -
T l i S l James Clem Corporation 
warrants that CLAYMAX liner 
meets James Clem Corporation's 
specifications Jomes Clem Corpo­
ration ditdaune any other worran-
lies, express or implied, os to 
CLAYMAX liner, including all war­
ranties of inerchantibilily ond fit­
ness for ony particular purpose. 
Junes Qem Corporation it not li­
able for any inri<!enkil or conse­
quential oomoget of any kind, 
lames Clem Corporation assumes 
no Nob,l«y for CLAYMAX knar's per­

formance or for injuria resulting 
from Sw use of CLAYMAX liner, in­
cluding ony liability retuHing from 
me purchaser's engineering, de­
sign, construction and installation. 

O f N E R A L I N S T A L L A T I O N 
I N F O R A f t A T t O N i CLAYMAX 
liner should never be Wa l led in 
standing woter. 

Esposure to turbulent water may 
also cause damage. 

M espoted to ony of mete sub­
stances or conditions, ClAYMAX 

1 bner must be impeded and, where 
necessary, immediately repaired 

If rainfall commences during instal­
lation or while under runslruction, 
cover with ptttstic threttng to pro­
vide interim picjlecttoii. 

Tb insure its elieaiily. ClAYMAX 
bner must be protected by and re­
main buried under a minimum ol 

* • to r of backfill er 
Bock he must be r.oiepnrtsrf 
rubber-tired or 
ing equipment to en S S % 
Proctor. 

as a gwae and are for genet nl 
mtoi motion only. Contact Jensss 
Clem Corporokoe lor: 

on slopes greater than 3 lo I 
A InsSatUkons where CLAYMAX I 

WsOj* nt|Uefg) o 
layer e i CUYMAX knee 

• Temporary 

A Surlabiley lor secondary ceieuiw 

Any unusual ClAYMAX liner appk 
cation procedures not cases ed in 
•us brochure must be noprnurl in 
wreing by James Clem Corpora 
Don pnor lo Ihe irwkmrjnon. 

The information contained in this brochure supercedes 

all information printed prior lo 7/89. 

» Copyright t°R° Jnm. i Clem Corporation. Chicago, fflinnis. eOett 



; BentoniteXGeotextile Line! 
GollectionlEai^ 

By Lisa Hawkins 

A utility company located in 
upstate New York used a 
state-of-the-art bentotiite/geo-

tcxtile liner as part of a geocom-
posite liner system at a remediation 
pond in upper New York The site 
is a 60,(X)0-squa re-foot ash leachate 
collection lagoon that is adjacent to 
the Weber Ash Landfill in Fen ton. 
New York 

Problems with the lagoon's exist­
ing lining system forced engineers to 
design a new system that could 
withstand the rigors of an annual 
cleaning process. Leachate and sur­
face run-off are extracted from the 
Weber Landfill and drained into the 
collection lagoon. Solids within the 
fly ash leachate settle on the bottom 
of the pond. The pond is drained 
and cleaned once or twice a year to 
remove this hardened sediment 
The existing geomembrane was un­
able to withstand this cleaning pro­
cedure. 

The new design involved three of 
the latest innovations in liner com­
ponents: (1) a bentonite composite 
liner; (2) an effective drainage sys­
tem; and, (3) roller compacted con­
crete. 

Bentonite clay liners are used as 
an effective long-term means of 

waterproofing and liquid contain­
ment The longevity of sodium ben­
tonite makes it an ideal choice for 
liquid containment, because in its 
hydrated state, this inert mineral will 
swell up to IS times its dry volume, 
and when confined, forms a dense, 
impermeable layer that has a great 
resistance to chemicals. In this 
specific design, a sodium bentonite 
mat was used in conjunction with a 
synthetic geomembrane to form an 
impermeable, composite liner. 
Together, the clay layer and the 
geomembrane provide protection 
against groundwater contamination. 

The clay liner selected for this ash 
leachate lagoon was the 
CLAYMAX liquid containment 
liner. CLAYMAX is a flexible, 
geotextile/bentonite composite that 
provides a continuous layer of clay 
in carpet form. It is made with the 
world's highest quality sodium ben­
tonite adhered to a durable, woven 
polypropylene fabric and protected 
by an open-weave, non-biodegrad­
able polyester scrim. The bentonite 
liner was supplied by LA Salomon, 
Inc, of Montville, New Jersey, it is 
manufactured by Clem Environ­
mental Corp, in Fairmount, Geor­
gia. CLAYMAX was installed by 

Vacri Construction, Inc, of Bin-
ghamton, New York 

Seals Defects 
One of the primary reasons offi­

cials from the utility company 
selected the unique bentonite mat 
was its extremely low hydraulic con­
ductivity and its ability to seal 
defects in the adjacent synthetic 
liner. The 1/4-inch thick liner was 
used in lieu of the two-foot soil clay 
layer usually required by the New 
York State Department of Environ­
mental Conservation (DEC). By 
replacing the compacted clay layer 
with the bentonite mat, the en­
gineers gave themselves additional 
usable volume in the lagoon. 
CLAYMAX provided a continuous 
layer of clay protection which 
eliminated the difficult and labor in­
tensive process of compacting 
natural clay. It also alleviated the 
complicated quality control 
problems normally associated with 
bentonite-amended soil or admix­
tures. Available in large rolls, this 
impermeable geocomposite provides 
a pound of sodium bentonite per 
square foot of material. 

After receiving approval from the 
New York State DEC, reconstruc 

in Ha/nnlnus Waste Management Magazine/December 1989 



tion of the ash leachate collection 
lagoon began in Jury. The first step 
included the removal of the old 
lining system and regrading the sub-
grade. All protrusions and rocks 
larger than two inches in diameter 
were removed, and the slopes were 
prepared at 3:1. Upon completion 
of the ground preparation, the lining 
system installation began. 

The components of the new 
design were as follows: subgrade; 16-
oz. non-woven geotextile; 5-mil PVC 
geomembrane; geonet, 16-oz. non-
woven geotextile; CLAYMAX; 50-
mil PVC geomembrane; 16-oz. non-
woven geotextile; 6 inches of roller 
compacted concrete (RCQ. 

Backfill Cover 
As each successive layer of the 

system was rolled out, they were 
locked into a V-shaped trench at the 
top of the slope and covered with 
backfill. The 16-oz. non-woven 
geotextile was laid out first on top of 
compacted silty sand; this was fol­
lowed by the 50-mil PVC The 
geonet layer and the 16-oz. non-
woven geotextile were then placed 
consecutively. The clay layer was 
installed in the form of the 
CLAYMAX liquid containment 
liner. A second layer of 50-mil PVC 
was placed on top of the bentonite 
layer, completing the composite 
liner. To protect the top PVC layer, 
an additional 16-oz. non-woven 
geotextile was installed. However, 
this geotextile layer was not placed 
in the trench, because there was 
concern with pull-out when the 
RCC installation equipment began 
operating on the slopes. Finally, six 
inches of RCC were placed, provid­
ing a rigid cover for the lagoon. 

The procedure for placing the 
bentonite membrane was simple 
and uncomplicated Each 13-and-
1/2 by 82-ft CLAYMAX roll was 
suspended at the1 top of the slope 
and pulled down the slope of the 
collection pond. Each sheet covers 
1,060 square feet and weighs ap­
proximately 1,200 pounds. The 
seams between successive rolls of 
CLAYMAX required a simple 6-
inch overlap, and unlike synthetic 
liners, no adhesive was required 
with the bentonite mat As the 
sodium bentonite hydrates, it swells 
and extrudes through the weave in 
the supporting geotextiles, forming a 

monolithic seal at each overlap. In 
a typical installation, the 1/4-inch 
thick sheet will swell 1/2 to one inch. 

The self-healing, self-sealing 
CLAYMAX liner offered a simple 
solution for the engineers of this 
upstate New York utility company. 
The innovative design of the flexible 
liner alleviated many of the 
problems and complications they 
may have encountered with other 
liners. A coal pile run-off project is 
underway near Buffalo, New York 
although the design has been altered 
slightly. This lagoon is a single 
layer design with HDPE replacing 

the PVC of top of the CLAYMAX 
liner. 

The CLAYMAX liner was 
developed in 1980 as a pond liner, 
but it has found a strong market in 
landfills and landfill caps, tank farm 
basins, and waste lagoons. It is in­
ternationally patented and dedicates 
itself to the preservation of environ­
mental resources worldwide. 

About the Author 
Lisa Hawkins serves as public 

relations manager for the James 
Clem Corp. in Chicago, TLm 
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Geocomposite liner Meets 
Secondary Containment Needs 
The New York State Bulk Stor­
age Regulations call for all new 
and existing petroleum bulk 
storage tanks to be equipped 
with a secondary containment 
system. The companies that 
these regulations affect have un­
ti l December 27, 1990 to either 
comply, or face significant 
penalties. 

Mobil Oil Corp.is one such 
company affected by these regu­
lations. At Port Mobil, a 70 acre 
site in Staten Island, NY, there 
are 37 tanks, which comprise a 
total capacity of over one billion 
gallons. These sites are designed 
in a "cup and saucer" fashion, 
with the tank serving as the cup 
and the bermed containment 
area the saucer. The contain­
ment area must be at least 110% 
capacity of the tank and must 
be lined. Mobil had the task of 
choosing the best alternative for 
the job. 

A plastic liner was one meth­
od considered by Mobil engi­
neers. However, the many pipe 
protrusions involved created a 
difficult and time consuming in­
stallation. They decided that this 
alternative was not feasible. An­
other consideration was compact­
ed clay, but the length and 
steepness of the slopes made it 
difficult to compact the clay in 
these situations. Again, this la­
bor intensive installation proce­
dure sent them looking for a bet­
ter alternative. The liner chosen 
for this site was a bentonite mat 
manufactured by the James 
Clem Corp. 

This geocomposite is made 
with a high swelling sodium 
bentonite day. One pound per 
square foot of bentonite is 
sandwiched between two geotex-
tiles providing a uniform layer 

of clay in carpet form. The rolls 
are 13.5' wide, 82' long and 
weigh approximately 1,250 
pounds. 

The geocomposite liner is in­
stalled in much the same way 
as plastic liners. An anchor 
trench is used at the top of the 
slope to hold the material in 
place. The material is then rolled 
down the slope and spread across 
the base in shingled fashion. Due 
to the swelling capabilities of the 
bentonite, the seams are simply 
overlapped six inches. Upon 
hydration, the bentonite will 
swell, the seams will seal them­
selves and a monolithic seal will 
be formed across the entire con­
tainment area. The same holds 
true if the liner is punctured or 
ripped. The bentonite will seal 
the area. This was an important 
factor for the design engineers 
because of the many pipe pro­
trusions on site. 

The design called for approxi­
mately 2,600 rolls of the liner. 

The subgrade was compacted to 
85% modified proctor, the liner 
was installed and 6* of stone 
was placed on top. Due to ex­
tremely long and steep slopes, 
the engineers considered two 
techniques to stabilize these 
areas: A geogrid was used in 
some areas because it provided 
an optimal surface for the cover 
material and supplemented the 
tensile strength of the liner. An­
other technique called "bench­
ing" was also considered; bench­
ing is simply adding intermedi­
ate locking trenches along the 
length of the slope. This tech­
nique effectively reduces the re­
quired tensile strength of the lin­
er by the number of benches. 

For additional information, 
contact James Clem Corp., 444 
N. Michigan Ave., Suite 1610, 
Chicago, IL 60611,312/3214256, 
FAX: 312/321-6268 

Reprinted from 
O.R.E. SYSTEMS 

P.O. Box 3677 
irmington, NM 87 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2098 
STATE LAND OFFICE BUILDING 

SANTAFE. NEW MEXICO B7504 
1505) 827-5800 

GOVERNOR 

June 26, 1989 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-106-675-034 

Mr. R. J. Broussard 
D i s t r i c t Manager 
AMOCO PRODUCTION COMPANY 
2325 E. 30th Street 
Farmington, New Mexico 87401 

RE: Cahn Evaporation P i t 

Dear Mr. Broussard: 

In your June 8, 1989, l e t t e r to the O i l Conservation Division, you 
requested an additional 60-days to repair or abandonment of the 
pond. We concur with your request and w i l l require that Amoco 
provide a response no l a t e r than August 14, 1989. I f your decision 
is to repair the pond, at that time provide d e t a i l s on the repairs 
proposed, the methods to be used to control spray d r i f t , and the 
completion timetable. During t h i s 60-day period, no produced water 
is to be placed i n the pond. 

The remaining requirements i n our May 31st l e t t e r pertaining to the 
recordkeeping and control of spray d r i f t at the Schneider p i t 
continue i n ef f e c t . 

I f you have any questions, please contact David Englert at (505) 
827-5885. 

Sincerely, 

William J. LeMay 
Director 

WJL/DGB/sl 

cc: OCD Aztec Office 



Amoco Production Company 
2325 East 30th Street 
Farmington, NM 87401 
(505) 325-8841 

August 17, 1989 

to New Mexico O i l Conservation D i v i s i o n 
P. 0. Box 2088 
Santa Fe, NM 87504 

AlJG 1 8 1989 

A t t n : W i l l i a m LeMay 

F i l e : BDS-5-986 

CahnandSchneiderEvagorat 

Please reference your l e t t e r of May 31, 1989 concerning the above 
subject ponds. Amoco o f f e r s the f o l l o w i n g i n response to your l e t t e r ' s 
three requirements. 

1. Repairs t o the Cahn pond have been completed. The OCD's Aztec 
o f f i c e was n o t i f i e d of the r e p a i r s . The i n s t a l l a t i o n c o n s t r u c t i o n 
company r e p r e s e n t a t i v e repaired the l i n e r as necessary w i t h 
patches. We are c u r r e n t l y monitoring the sumps f o r re o c c u r r i n g 
shows of water to p u l l u n t i l the gravel pack i s dry again. 

2. Amoco w i l l develop and keep records f o r three years on monitoring 
of the p i t sumps. The OCD w i l l be n o t i f i e d immediately should a 
leak be detected. Records w i l l be made a v a i l a b l e upon OCD request. 
They w i l l be kept at our main o f f i c e i n Farmington. 

3. Amoco proposes to c o n t r o l spray d r i f t to the best of our a b i l i t y . 
However, some overspray w i l l occur occasionally. We propose to 
wash the a f f e c t e d area as necessary. The maximum length of time 
between washings w i l l be 30 days. Amoco does not see any 
vegetation damage or plant death and consequently does not see a 
problem w i t h spray d r i f t . Visual impacts are important and 
cleaning of the area each month should be s u f f i c i e n t to m i t i g a t e 
p u b l i c concern. 

Please contact me at 325-8841 or w r i t e to the address shown above i f you 
have questions or other concerns. Thank you f o r your cooperation. 

B. D. Shaw 
Environmental Coordinator 

BDS/slb 

cc: NMOCD- Aztec 



Amoco Production Company 
2325 East 30th Street 
Farmington. New Mexico 87401 
505-325-8841 

R. J. Broussard 
District Manager 

June 8, 1989 

New Mexico Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87504 

B. ff m 
JUN-9 1989 

Attention: William J . LeMay - OIL CONSERVATION tfJV, 
SANTAFE 

File: CBD-205-986 

Cahn Evaporation Pit 

Please reference your letter of May 31, 1989 concerning the above subject 
evaporation pit in San Juan County. Amoco Production Company is 
requesting the construction contractor to review and comment on the steps 
to repair this pit liner. We are also considering abandonment of the pit. 
Amoco requests an additional 60 days to complete our analysis of this 
situation as the pond is currently dry and not being used. Thank you for 
your consideration. 

BDS/slb 

CBD 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
GOVERNOR STATE LAND OFFICE BUILDING 

SANTAFE, NEW MEXICO 87504 

May 3 1 , 1989 tsosi827-ssoo 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-106-675-168 

Mr. R. J. Broussard 
D i s t r i c t Manager 
AMOCO PRODUCTION COMPANY 
2325 E. 30th Street 
Farmington, New Mexico 87401 

Dear Mr. Broussard: 

Based on a phone conversation on May 26, 1989, between Mike Kutas 
(Amoco) and David Boyer of the Oil Conservation Division (OCD), we 
understand that produced water is being pumped out of the leaking 
"Cahn" evaporation p i t into the "Schneider" evaporation p i t . After 
removal of part of the water i t was noted that seams of the p i t 
l i n i n g were parting, providing a leak source to the leak detection 
system. Also, we understand that Amoco has since contacted the 
contractors that had i n s t a l l e d the l i n e r , and repairs are being 
scheduled. 

No t i f i c a t i o n requirements of detected leaks, as required by our 
l e t t e r of June 15, 1988 (copy enclosed) approving repair of the 
"Cahn" evaporation p i t , were not observed. The leak detection 
system was to be inspected monthly and i f f l u i d s were observed i n 
the sump OCD was to be n o t i f i e d immediately. OCD discovered the 
f a i l u r e during f i e l d work a c t i v i t y at Cedar H i l l on A p r i l 6, 1989. 
Because of Amoco1s f a i l u r e to n o t i f y OCD and because salt spray has 
l e f t the fenced area of the p i t (as documented below), OCD is 
modifying previous approvals for the Cahn and Schneider evaporation 
ponds as follows: 

1) Within ten days of receipt of this l e t t e r , provide OCD with 
written n o t i f i c a t i o n of steps taken to repair the Cahn l i n e r 
and a timetable for completion of repairs. Amoco must 
n o t i f y OCD upon completion of repairs and before reuse. 

2) OCD w i l l require documentation of monitoring e f f o r t s . The 
name of the inspector, dates and observations made at both 
evaporation p i t leak detection systems (Cahn & Schneider) 
shall be recorded and kept for a period of three (3) years. 
Inspections w i l l be made monthly and i f evidence of leaks 
occur, OCD w i l l be n o t i f i e d immediately. Evidence of leaks 
are recurrence of flu i d s within sumps after i n i t i a l 
observation followed by removal of fl u i d s to below the pipe 
outlet. 



Mr. R. J. Broussard 
May 31, 1989 
Page -2-

3) Salt incrustation on vegetation and on the ground around the 
p i t s has been noted by OCD personnel and reported i n 
complaints by private citizens. The incrustation is the 
result of spray d r i f t from the aeration system. Spray d r i f t 
beyond the fenced perimeter of the evaporation p i t s must be 
prevented. Submit a plan within 60 days describing proposed 
methods to control spray d r i f t from both evaporation p i t s . 

We w i l l appreciate your cooperation i n ef f o r t s to resolve these 
problems. I f you have any questions, please contact David Englert 
at (505) 827-5885. 

WJL/DE/sl 

Enclosure 

cc: OCD Aztec Office 



• j STATE OF NEW MEXICO 

ENE0 MINERALS AND NATURAL RESOURCES ̂ RTMENT 
OIL CONSERVATION OIVISION 

GARREY CARRUTHERS POST OFFICE BOX 3088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(5051 887-5800 

GOVERNOR 

June 15, 1988 

Mr. R. J . Broussard 
District Manager 
AMOCO PRODUCTION COMPANY 
2325 East 30th Street 
Farmington, New Mexico 87401 

RE: Cahn Evaporation Pond Repair 

Dear Mr. Broussard: 

The Oil Conservation Division (OCD) has r&rlewexb your request, dated 
June 3, 1988, for approval to i n s t a l l a wm 36 m±l hypalon liner over 
the existing liner at the Cahn evaporation pond located in the SW/4 
NE/4 NW/4 Section 33, Township 32 North, Range 10 West, NMPM, San 
Juan County, New Mexico. 

The application was submitted pursuant to OCD rule R-7940 A and i s 
hereby approved pursuant to that rule with the following conditions: 

1. A l l fluid w i l l be removed from the leak detection system prior 
to discharging any fluids into the repaired pond. 

2. The leak-detection, system w i l l be inspected monthly. I f f l u i d s 
are observed i n the sump,, the OCD w i l l be n o t i f i e d immediately. 
A sample of the f l u i d s w i l l be analyzed "to determine t h e i r 
o r i g i n . The analysis w i l l be supplied to the OCD. 

Please be ^advised that the approval of this application does not 
relieve you of l i a b i l i t y should your operation result in actual 
pollution of surface or ground waters which may be actionable under 
other laws and/or regulations. 

I f there are any questions, please c a l l Roger Anderson at (505) 
827-5885. 

Sincerely, /"") 

WJL:RA:sl 

cc: OCD - Aztec 



0 

STATE OF i sZt. 
NEW MEXICO ! A r " 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

^Te lephone O Personal 
Time 

D a t e 

Oriqinat inq Party Other Parties 

Discussion 3k 

Conclusions bf Agreements 

Distribution 



Memo ~"VER s/jjL 
Hydrogeologist ^ / 

/IAJA^T uiuz&u) j^/J^^ iV<L 

Oil Conservation Division " 
P.O. Box 2088 Santa Fe, N.M. 87501 



STATE OF 
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

E^Te! ephone Q Personal 
Time 

Oriqinatinq Party Other Parties 

Di scussion 

— 7^ <3^g~ ^ 6 

r 
Conclusions or Agreements 

JL. 

Distr ibut ion 



STATE OF 
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

[^Telephone tZ3 Personal 
Time 

A at. 
Date 

Oriqinatinq Party Other Parties 

/ ^ y j ^ i f /f/<?Js7^*t t^/^k^/^lc,* /^Psserf.*]) 
/ / / 

^ b v e C t M / . - /7 / ) i 

e 
„ _ i ^ y 

Di scussion 

4 L 

Conclusions or Agreements 

/&&^7 s Z ^ ^ / Z r f f ^ ^2tc^^\ Js?<shv? s^u^fUhA 

Distr ibut ion 



STATE OF 
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

Lid Telephone tZ3 Personal 
Time Date . , 

Oriqinatinq Party Other Parties 

yy>7 <2y±y\ym^&j> 
y 

Subject . „ „ A 

- ArTy&ny yjllvyJU?. £y*osf -£*+4S) rtZf) 
* r y- / / 

Discussion ^ , 1 / 
— - ^ y y y y < y ? ^ ? y ^ ^ x? £ ^ c y ^ y > y i ^ 7 c > i * J _ 

/ Is / ~J 

/ / 

Conclusions or Agreements 

Distribution Signed 



NO . «y? - cr^A fl?-V^WKGANIC ANALYSIS REQUEST F(^f V ^ ^ J ^ C & O 

REPORT TO: DAVID BOYER Sample No. 

N.M. OIL CONSERVATION DIVISION OATS REC. 

P.O. Box 2088 PRIORITY 

" Santa Fe, NM 87504-2088 PHONE(S): 827-5817 

COLLECTION CITY: CiZ^JLllK H / J / ; COUNTY: c S W ^ v 7 £ ^ g ^ 7 

COLLECTION DATE/TIME CODE: (Yw-Moath-Day-Hour-MIaut*) I $ I ^ I Q \ ^ H f i I / I 3 \S"j .<T\ 

LOCATION CODE: (To«-»hlp-Raat*-3*etion-Tr»et») I ~? IC?vI + ) I 0 | U J + 3 J * ^ > J I ~* lflON06E2«m) 

SUBMITTER: D a v i d RQVftr 

SAMPLE TYPE: WATER f^L. SOIL • , FOOD • , OTHER: 

ThU form aeeompanie* 7 ^ Septum Vial*, _____ Glut Ju(i, and/or 
Sample* war* praHmd M follow*: 
n NP: No Pr-aervation; SampI* • to rad tt room tempe-etun.. 
ts/1-! P-le* . SampI* • to rad ia aa ie* bath (Not Fro Ma). 
F l P-AA SampI* Pr*a*rv*d with Ascorbic Acid to ramor* chlorine residual. 
|^^P-HC1 Sampi* Preserved with Hydrochloric Acid (3 drop*/40 ml) 
ANALYSES RgQTJE3TED: PUas* ehack th* appropriaU box(*») below to indicate th* typ* of analytical K m a i 
required. Wh*n*v*r possible list specific compouad* suspected or required. 

PUaCEABLE SCREENS EXTRACTABLE SCREENS 
Q (7S3) Aliphatic Hsadspac* (1-S Carbons) O (7S1) Aliphatic Hydrocarboaa 
£__L(7S4) Aromatic k Haloftnatad Purf«abi*s • (TSS) BaM/N*utrml Extraeteble* 
Q (785) Man Spectrometer Purf*abi*s _ J (7S1) Herbicide*, Chlorophraoxy add 
_ (786) Trihalomathana* Q (7S9) Herbicides, Triaainaa 
Q (774) SDWA VOC* 1 (I Regulated +) O (760) Or-tnochlorin* Pesticides 
• (775) SDWA VOCs Q (EDB it DBCP) Q ( 7 8 1> Orfaaophosphat* Pesticide* 

Other Specific Compouad* or Class** _ J (767) Polychloriaatad Biphenyl* (PCB's) 
f l _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , l_l (764) Polynudear Aromatic Hydrocarboaa 
• • (76J) SDWA Pesticide* it Herbidde* 

Remarks: , 

FIELD DATA: 

pH* _; Conductivity* -mho/em at n C; Chloria* Residual* mc/1 

Dissolved Oxyc«n™. 

Depth to water 

_mc/l; AlkaUaity- _mf/l; Flow Rat«_ 

ft.; Depth of well ft.; Perforation Interval ft.; Casing: 

Sampling Location, Method* and Remark* (U. odor*, etc) 

I certify that th* result* fla this block accurate 
activities.(si—i*tura collector) 

t th* result* of my field analyte*, observation* an 
Method of Shipment to the Lab 5& 

CHAIN OF CUSTODY 

I ctrtify that thi* (ample wa* transferred from 

at (location) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ and that 

tb* itat*m*nt* in thi* block ar* comet. Evidentiary S*ala: Not Sealed (__| OR Seal* Intact: Ya* |__ No ~ T 

Signature*' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ ^ _ ^ _ _ _ _ ^ _ _ _ _ 

te owner n o t i f i e d ; ^ J ^ h J ^ y ^ j Phone or fCeTTEe?^ I n i t i i _ _ For OCD use: Da 



imJL 2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

laborator ies, Inc. Tel. (505) 326-4737 

Report Date: 04/18/89 

C l i e n t New Mexico OCD 

Sample ID: 
Laboratory Number: 
Analysis Requested: 
Sample Mat r i x : 

8904061355 
F891230 
Purgeable Aromatic 
Water 

Date Sampled: 04/06/89 
Date Received: 04/07/89 
Date Extracted:NA 
Date Analyzed: 04/14/89 

Parameter Concentration Units 

BENZENE ND (0.2) u g / l 
TOLUENE 0.28 (0.2) u g / l 
ETHYLBENZENE ND (0.2) u g / l 
m,p-XYLENE 0.33 (0.2) u g / l 
o-XYLENE ND (0.2) u g / l 

Method: 8020 Aromatic V o l a t i l e Organics, SW-846, USEPA (1982) 
602 Purgable Aromatics, 40 CFR Part 136, USEPA (1984) 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected a t the s t a t e d d e t e c t i o n l i m i t . 

tck M 
ienior 3 Morgan rganic Chemist 



JLmI 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

Report Date: 4/18/89 

C l i e n t : New Mexico OCD 
Sample ID: 8904061355 Date Sampled: 04/06/89 
IML Sample No: F891230 Date Received: 04/07/89 
A n a l y s i s Requested: Purgeable Halocarbons Date E x t r a c t e d : N/A 
Sample M a t r i x : Water Date Analyzed: 04/18/89 

Parameter C o n c e n t r a t i o n U n i t s 

CHLOROMETHANE ND (1.0) u g / l 
BROMOMETHANE ND (1.0) u g / l 
DICHLORODIFLUOROMETHANE ND (1.0) u g / l 
VINYL CHLORIDE ND (1.0) u g / l 
CHLOROETHANE ND (1.0) u g / l 
METHYLENE CHLORIDE ND (0.1) u g / l 
TRICHLOROFLUOROMETHANE ND (0.1) u g / l 
1,1-DICHLOROETHENE ND (0.1) u g / l 
1,1-DICHLOROETHANE ND (0.05) u g / l 
TRANS-1,2-DICHLOROETHENE ND (0.1) u g / l 
CHLOROFORM ND (0.1) u g / l 
1,2-DICHLOROETHANE ND (0.03) u g / l 
1,1,1-TRICHL0R0ETHANE ND (0.03) u g / l 
CARBON TETRACHLORIDE ND (0.1) u g / l 
BROMODICHLOROMETHANE ND (0.1) u g / l 
1,2-DICHLOROPROPANE , ND (0.1) u g / l 
CIS-1,3-DICHLOROPROPENE ND (0.1) u g / l 
TRICHLOROETHENE ND (0.1) u g / l 
DIBROMOCHLOROMETHANE ND (0.1) u g / l 
1,1,2-TRICHLOROETHANE ND (0.02) u g / l 
TRANS-1,3-DICHLOROPROPENE ND (0.1) u g / l 
2-CHLOROETHYLVINYL ETHER ND (0.1) u g / l 
BROMOFORM ND (0.2) u g / l 
1,1,2,2-TETRACHLOROETHANE ND (0.03) u g / l 
TETRACHLOROETHENE ND (0.03) u g / l 
CHLOROBENZENE ND (0.1) u g / l 
1,2-DICHLOROBENZENE ND (0.1) u g / l 
1,3-DICHLOROBENZENE ND (0.1) u g / l 
1,4-DICHLOROBENZENE ND (0.1) u g / l 

Method: 601 Purgeable Halocarbons, 40 CFR Part 136, USEPA (1984) 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected a t the sta t e d d e t e c t i o n l i m i t 

i- --rf 
Jack My Morgan 
Senior Organic Chemist 



JLmi 2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

* * Q u a l i t y Assurance Report 
Spike Analysis 

Report Date: 4/18/89 

C l i e n t : New Mexico OCD 
Sample ID: 8904061355 
IML Sample No: F891230 
Analysis Requested: Purgeable Halocarbons 
Sample Mat r i x : Water 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

04/06/89 
04/07/89 
N/A 
04/18/89 

Parameter 
Spike 
Added (ug / l ) 

Concentration 
( u g / l ) 

Recovery 
(*) 

1,2-DICHL0R0ETHANE 20 19.07 (0.03) 95.3 

Method: 601 Purgeable Halocarbons, 40 CFR Part 136, USEPA (1984). 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected at the s t a t e d d e t e c t i o n l i m i t . 

JMr====-~— 
^ick M.J Morgan 
enior Organic Chemist 



Contract Lab S l ^ f l 
Contract No. y y . ^Ll.OI-

ERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

in REcVvEoi Sample No. 
Collection DATE 

Collection TIME__ 

;5T5 

SITE 
INFORM-1 

ATION 
Collection stiff Otscnotion 

OHtfcrffO Dy 

/OCD 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, PO Box 2088 
Santa Fe, NM 87504-2088 

Attn: ...0a~i_.J3toyjsr 

Phone: 827-5312 
SAMPLING CONDITIONS 

<gjs:.C&/&.Tb'i3.*i /£}OAlf> 

Station/ 
COO* _____ 

_ Bailed _ Pump 
^ D i p p e d Xr T aP 

Water level Discharge Sample t y p e . 

pH (00400) Conductivity (Uncorrected) 

//SCO Ltmho 
Water Temp. (00O10) 

°C 
Conductivity at 25°C (00094) 

Ltmho 

Field comments N 

SAMPLE FIELD TREATMENT - Check proper boxes 
No. of samples • 
submitted ' 

V v i j p . Whole sample 
• a v T , r ' (Non-filtered) 

— p. Filtered m field with 
~ ' 0.45 M membrane filter 

Z A: 2 ml H2SO«/L added 

j^NA: No acid added Z Other-specify: O A : 5ml cone . HNOj added O A : Ami fum ing HNO-j added 

ANALYTICAL RESULTS from SAMPLES 

Total non-filterable 
residue (suspended) 
(00530) 

^ O t h e r : 
Z Other: 
~ Other: 

NA Unite Date anslyzwd 

^Conduc t i v i t y (Corrected) 
/ 25 °C (00095) _^mho , 

mg/l 

A-H,SO, 

Nitrate-N • . Nitrate-N 
total (00630) 

Ammonia-N toul (00610) 
Total Kjeidahl-N 
( ) 
Chemical oxygen 
demand (00340) 

Total organic carbon 
( ) 
Other. 
Other: 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

From A / F , NA Sample: 

^Calcium 

Date 
Analyzed 

0sPotassium 

Magnesium _ 

^Sodium 

^Bicarbonate 

^Chlor ide 

E3-Sulfate 

£_lJotal Solids 

g CO3 

_mg/l_ 

_mg/1_ 

jng/1_ 

jng/1. 

_mg/1_ 

_mg/l_ 

_mg/l_ 

mg/l 

£3-£ation/Anion Balance 
Analyst Date Reported Reviewed by 

Laboratory remarks 

FOR OCD USE — Date Owner Notified 



InterfTlountain Laboratories, Inc. 

CLIENT: O i l Conservation D i v i s i o n 

Sample I d : Cahn Evap Pond 
Lab I d : F1267 
Date Collected:04/04/89 
Date Received: 04/07/89 
Date Reported: 04/21/89 

Date 
Analyzed 

Lab pH 9.4 4/10 
Lab C o n d u c t i v i t y , umhos/cm @ 25C 18560 4/10 
To t a l Solids (103), mg/l 15640 4/10 
To t a l Dissolved Solids ( c a l c ) , mg/l 16129 
Bromide, mg/l 0.14 4/20 
Sodium Adsorption Ratio 303.37 
To t a l A l k a l i n i t y as CaC03, mg/l 12423 4/10 
To t a l Hardness as CaC03, mg/l 94 4/10 

A c i d i t y as CaCo3... 
Bicarbonate as HC03 
Carbonate as C03... 
Chloride 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 

Major Cations , 
Major Anions , 
Cation/Anion Difference, 

mg/l meq/l 
<1 <0.01 4/10 

9386 153.86 4/10 
2838 94.59 4/10 
1603 45.22 4/10 

90 1 . 89 4/11 
23 1 . 16 4/11 
9 0.73 4/11 

187 4.78 4/14 
6780 294.91 4/14 

301.58 
295.56 

1.01 5 



•Contract Lab 
Contract No. 

~11% HEAVY_*__IETAL ANALYSIS FORM 

Date 
Received 

Lab 
No. Sample No, 

COLLECTION DATE & TIME: yy mm]dd 
j__ o4 o£> 

mm hh 

COLLECTED BY: 

TO: 

COLLECTION SITE DESCRIPTION, 

OWNER: /V^^/^L 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg., PO Box 2088 
SANTA FE, NM 87504-2088 

SITE LOCATION: 
County: S-a^ 

1> 
Township, Rsnft, Section, Tract: (10N06E24342) 

l l l + l l + l + l l l 
ATTN: 
TELEPHONE: 827-3812 

SAMPLING CONDITIONS: 

STATION/ WELL CODE:I I I I I [ I I I 1 I I 

LATITUDE, LONGITUDE:1 I I I I I I 1 I I I I - I I I I 

• Bailed 
Dipped 

• Pump 
Tap 

Water Level: Discharge: Sample Type: 

pH(00400) Conductivity(Uncorr.) 

//t5&P umho 

Water Temp.(00010) 

22. °-

Conductivity at 2 5 ^ 
(00094) 

umho 
FIELD COMMENTS:_ 

Van. \ •— it. 
SAMPLE FIELD TREATMENT 
Check proper boxes: 

I 
LAB ANALYSIS REQUESTED: 

WPN: Water 
reserved w/HNO. 

Non-Filtered J 

• WPP: Water 
Preserved w/HNO, 
Fil t e r e d J 

• ICAP Scan 
Mark box next to metal i f AA 
i s required. 

ANALYTICAL RESULTS (MG/L) 
ELEMENT 
Aluminum 
Barium 
Beryllium n 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

ICAP VALUE 

ta 
AA VALUE 

• 
D. 

a LZL 
E9-

• . 
•. 
• 
D. 

Magnesium f_ 
Manganese F— 
Molybdenum r~i 
Nickel 

Cl. 
a. 
a. 
a. 

ELEMENT 
Sil i c o n 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP VALUE 
a 
& 
• 

C L 

D' 
• ; 
D. 
• . 
D. 

AA VALUE 

a. 
CL 
CL 
CL 
CL 
CL 

• . 
• . 

LAB COMMENTS: 

For OCD Use: 
Date Owner No 

Phone or 
I n f t 

ICAP Analyst_ 

Date Analyzed. 

Reviewer 

Date Revelved 



JLmi 2506 West Main Street 
InterfTlountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

NEW MEXICO OIL CONSERVATION DIVISION 
A t t n : David Boyer 
P.O. Box 2088 
Santa Fe, N.M. 87504-2088 01 May, 1989 

RE: To t a l Metal Analysis 

Sample ID: 8904061355 
Lab ID: F1260 
Date Sampled: 04/06/89 
Date Received: 04/06/89 

Parameter Result Date Analyzed Method 

(mg/l) 

Aluminum 0.22 04/17/89 200.7 

Arsenic <0.005 04/17/89 206.3 

Barium 5.4 04/17/89 200.7 

Boron 16.21 04/17/89 200.7 

Cadmium <0.002 04/24/89 213.1 

Chromium <0.02 04/17/89 200.7 

I r o n 3.88 04/17/89 200.7 

Lead 0.02 04/19/89 239.1 

Manganese 0.09 04/17/89 200.7 

Mercury <0.001 04/19/89 245.1 

Selenium <0.005 04/24/89 270.3 

Method Reference: EPA Methods f o r Chemical Analysis of Wastes 
and Water, 1983. 

Jack W. Morgan 
Senior Organic Chemist 



?.E?ORT"TO-. David Boyer 

Albuquerque, NM 87106 841-2570 

W 
" ENVIRONMENT • 

M I 1 ' 

fi'.M. Oil Conservation Division 
TD. NO. OR-_ 

DATE REC. 

P. 0. Box 2088 

37504-2088 

PHONE(S): 

SUBMITTER: 

327-5812 
PRIORITY 

3 , 2 ,2 

David Boyer 
USER CODE: [ 

CODE: \Z 

3 , 5 

6 |0 I 

SAMPLE COLLECTION CODE: (YYMMDDHHMMITI) 

SAMPLE TYPE: WATER SOIL Q , FOOD Q , OTHER: CODE: 

COUNTY: CITY: Q j e L r / / ; / / CODE: 

LOCATION CODE: (Township-Range-Section-Tracta) I 3 I 3- |/V + / | V | U/-f ^ I 3 + ^ | «X| K1QN06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(ea) below to indicate the type of analytical screens 
required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS 
Q (753)- Aliphatic Purgeables (1-3- Carbons) 

("54) Aromatic ii Halogenated Purgeables 
Q (765) Mass Spectrometer Purgeables 
C I (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
a 
• 
• , 
• ' 

EXTRA CTABLE SCREENS 
(751) Aliphatic Hydrocarbons 

|_] (760) Organochlorine Pesticides 
• (755) Base/Neutral Extractables 
I I (758) Herbicides, Chlorophenoxy acid 
r~I (759) Herbicides, Triasines 
f~l (760) Organochlorine Pesticides 
I | (761) Organophosphate Pesticides 
P I (767) Polychlorinated Biphenyls (PCB's) 

(764) Polynudear Aromatic Hydrocarbons 
• (762) SDWA Pesticides St Herbicides 

Remarks: 

FIELD DATA: 

= ^ ; Conductivity pH 

Dissolved Oxygen 

Depth to water 

umho/cm at 

.mg/l; Alkalinity= 
n C, Chlorine Residuals mg/l 

mg/l; Flow Rata 

ft.; Depth of well ft.; Perforation Interval ft.; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) / 

QLL^ ijM Oil P D J / J C ^ 4 S. 

I certify that the results in this bloc 
activitiea.(signature collector): ^7 ~/y~\ 

reflect the results of my field analyses, observations and , 

Method of Shipment to the Lab: 1^K,/\J 
This form accompanies 7 Septum Vials, Glass Jugs, and/or 
Samples were preserved as follows: 
C l No Preservation; Sample stored at room temperature. 
JX^ P-Ice Sampie stored in an ice bath (Not Frosen). 
C l P-Na^->^3 Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 

" CHAIN OF "CUSTODY 

I certify that this sample was transferred from 

at (location) ^ 

to 

and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed C l Seals Intact: Yea C I N o I J 

Signatures ^ 

For OCD Use: Date Owner Notified Phone or Letter? In i t i a l s 



L A B . NO.: U R - / < £ , Q Z ^ 

atn&ytic: 

3 PAGE ?OR LABORATORY RES' 

This sample waa tested using the anWyticai screening method(s) cheeked below: 

PURGEABLE SCREENS 

ONLY 

• (7S3) g (7S4) 
(765) 

• (766) 

• 
• 
• 
• 

Aliphatic Purgeables (1-3 Carbons) 
Aromatic Sc Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 
Other Specific Compounds or Classes 

EXTRACTABLE SCREENS 
| | (751) Aliphatic Hydrocarbons 
PH (760) Organochlorine Pesticides 
• (755) Base/Neutral Extractables 
[~~T (758) Herbicides, Chlorophenoxy acid 
[ ~ l (759) Herbicides,' Triazines 

| 1 (760) Organochlorine Pesticides 
| f (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 

(764) Polynudear Aromatic Hydrocarbons 

Q (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED CONC. 

fPPBl 

COMPOUND (S) DETECTED CONC. 

/ / / 

* DETECTION LIMIT * ^ 

• 
+ DETECTION LIMIT + ~"f~ 

ABBREVIATIONS USED: 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 

T R = DETECTED AT A LEVEL. BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

date: Seal(s) Intact: Yes Q No Seal(s) broken by: 

1 certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sampie. 

Date(s) of analysis: 

i certify that I 

Reviewers signature 

Analyst's signature: 

have revived a and concur/^with the analytical results^for this sample and with the statements in this block 



New Mexico Health and Envi 
SCIENTIFIC LABORATORY 
700 Camino de Salud NE 
Albuquerque, NM 67106 — (505) 841-2555 

/ i ^ B & i 
' i ^ l i c 

nt Department 
ION GENR> AL WATER CHEMISTRY 

and NITROGEN ANALYSIS 

DATE i 1A 
RECEIVED 1 /O 7 iF7 bo8 yurz" 'CODE • 59300 • 59600 & OTHER: 82235 
Collection OATE 

fO 1 8~ 1 P~ 1 
SITE 

INFORM- a* 
V ATION 

Sample location , / . , , 5 - 5 

Collection TIME 

SITE 
INFORM- a* 

V ATION Collection TIME 

SITE 
INFORM- a* 

V ATION 
Collection site description pi 1 \ i / l 1 ~4- / 

Collected oy y Person/Agency / 

W o i , , A^AQJ>59^ /OCD 

Collection site description pi 1 \ i / l 1 ~4- / 
Collected oy y Person/Agency / 

W o i , , A^AQJ>59^ /OCD 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land O f f i c e B ldg , PO Box 2088 
Santa Fe, NM 87504-2088 

Attn: navid Rnypr 

Phone: 827-5812 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 
> V ^ p C ^ _ 

• Bailed 
Dipped 

• Pump 
• Tap 

Water level Discharge Sample type 

pH (00400) 

9 
Conductivity (Uncorrected) 

7 ^ UDO /umho 
Water Temp. (00010) 

17 °c 
Conductivity at 25°C (00094) 

/imho 
Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples / 
submitted ' 

\ j fNF- Whole sample 
^ (Non-filtered) 

n p. Filtered in field with j—j ^ . 
0.45 jimembrane filter 2 ml H 2S0 4 /L added 

^ N A : No acid added • Other-spec/iy: • A: 5ml cone. HN03 added D A : 4ml fuming HNÔ  added 

ANALYTICAL RESULTS from SAMPLES 
NA Units Date analyzed 

CST Conductivity (Corrected) 
V 25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other. 
• Other: 

4^mho , 

mg/l 

A-H,SO« 

• Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 
• Total Kjeldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 
• Total organic carbon 

( ) 
• Other: 
• Other: 

mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

From J//£_, NA Sample: 

Calcium ^ ho mg/1_ 

(2J Potassium 
[^Magnesium 

Sodium 

/ o f mg/1 

Date 
Analyzed 

ft / A 3 

mg/1 

; {2fBicarbonate mg/1 

j§[Chloride .7.75ft • ^mg/1 
! 12 Sulfate " Z ^ g ' mg/1 

jS£Total Solids mg/1 

• : 
• 

mg/1 /'//*> 
4 3 

Cation/Anion Balance 

Analyst Date Reported 

Laboratory remarks 

FOR OCD USE — Date Owner Notified Phone or Letter? I n i t a l s 



CATIONS ANIONS 

ANALYTE MEQ. PPM 
DET. 

LIMIT | ANALYTE MEQ. PPMX 

DET. 
LIMIT 

Ca 0. 05 1.00 <3.0 | HC03 236.32 14420.00 <1.0 
Mg 2.00 24.40 <0.3 | S04 5.83 280.00 <10.0 
Na 410.18 9430.00 <10.0 | CL 49.37 1750.00 <5.0 
K 2.58 101.00 <0.3 | 

Mn 0.00 0.00 | N03 0.00 0.00 < 0. 
Fe 0.00 0.00 | C03 21.32 1279.00 < 1. 

| NH3 0.00 0.00 < 0. 
1 P04 0.00 0.00 < 0. 

SUMS 414.82 9556.40 ! 312.83 17729.00 

Total Dissolved Solids= 18320 | 
Ion Balance = 132.60% WC NO. = 8J04682 

Date out/By 



Lab 
^y^fccANIC ANALYSIS REQUEST FO*£ ^ "^^J 3jf"& 

REPORT TO: DAVID BOYER 
N.M. OIL CONSERVATION DIVISION 

P.O. Box 2088 

Santa Fe, NM 87504-2088 

Sample No. 

DATS REC. 

PRIORITY 

PHONE(S): fl27-5B.? 

COLLECTION CITY: FsPSfSA) h H f J / ; COUNTY: ^fc^dWj 

COLLECTION DATE/TIME CODE: (Year-MoathOey-Hour-Mlaut*) I & \ J I O I & \ & I h I / \ - t f ~ \ S \ Q \ 

LOCATION CODE: (Townthlp-Raac*-3*etioa-Traett) I 3 I l 0 + 1 it? l U ) + ^ l ^ ? - t - ^ 13 I —K10N06E3484:) 

SUBMITTER: David Bnygr 
SAMPLE TYPE: WATER SOU FOOD Q , OTHER:. 

Gla** Jugs, sad/or This fonn accompanies Septum Vials, 
Sample* war* preserved aa follow*: 

NP: No Preacrvatioa; SampI* • to rad at room temperature. 
E>?f_ P-Ic* . Sample • to rad la sa ie* bach (Not Fresaa). 
n P-AA Sampi* Pr*a*rv*d with Aaeorbie Acid to remove ehloria* residual. 

P-HC1 Sampi* Pr*a*rv*d with Hydrochloric Acid (3 drops/40 mi) 
LY3B3 ttBQUUTHD: PI*aa* check th* appropriate box(«s) balow ta indicate th* typ* ot analytical ser—as 

raquired. Whenever possibU Ust specific compounds tusp*ct*d or required. 
PURCEABL8 3QTZE3W EXTRACTABLE SCREENS 

• (7S3) Aliphatic Htadspac* (1-S Carboas) O (TS1) Aliphatic Hydrocarboaa 
|£3 (7S4) Aromatic it Halorsnated Purfsebles • (TSS) Baa*/N*utral Extractables 
n (78S) Mass Sp*ctrom*t*r Purj*abl*s LTJ H«rbicid*s, Chlorophenoxy acid 
f~l (766) Trihalom*than*s LTJ (™) Herbicides, Triaaia** 
O (774) SDWA VOC'i I « Regulated +) • (760) Orfaaochloria* P*sti«id*s 
• (775) SDWA VOCs tt (EDB it DBCP) • (761) Orffaaophosphats Pesticide* 

Other Specific Compouad* or Cln»e» n (767) Polychloriaated Blphaayl* (PCB's) 
LTJ (7**) Polynudear Aromatic Hydrocarboaa 

• Q (76J) SDWA Pesticides St Herbicides 

Remarks: 

HELD DATA: ^ 

B H » : Conductivity ^ umho/c 

Dissolved Oxygen* 

Depth ta water 

.mg/t; Alkalinity-. 

C; Chioria* Residual* 

_mi/l; Flow Rata 

mc/I 

ft.; Depth of weU ft.; Perforation Iatervai ft.; Caaiar 

Samplinf Location, Methods aad Remarks (i.e. odors, etc) 

I certify thai th* result* 
activiti*s.(iicnature collector); 

flyy î fUjt̂  th* result* of my (Uld aaelyt**, observations end_ 
_ _ Method oi Shipment to the Lab:! 

CHAIN OF CUSTODY 

I ctrtify that thi* sample was transferred from 

at (location) aad that 

the statements in this block are correct. Evidentiary Seals: Not Sealed Q OR Seals Intact: Yes Q N o C J 

Signatures' 

t i f i e d ; ^ / ^ y ^ " For OCD use: Date owner no Phone OET Letter^ Initial 

•«»A:«S*» 



Inter-mountain 
Laboratories, Inc. 

# 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

Report Date: 04/18/89 

C l i e n t : New Mexico OCD 

Sample ID: 8904061450 Date Sampled: 04/06/89 
Laboratory Number: F891240 Date Received: 04/07/89 
Analysis Requested: Purgeable Aromatic Date Extracted:NA 
Sample Ma t r i x : Water Date Analyzed: 04/14/89 

Parameter Concentration Units 

BENZENE 0.40 (0.2) u g / l 
TOLUENE 1.89 (0.2) u g / l 
ETHYLBENZENE 0.20 (0.2) u g / l 
m,p-XYLENE 0.35 (0.2) u g / l 
o-XYLENE 0.26 (0.2) u g / l 

Method: 8020 Aromatic V o l a t i l e Organics, SW-846, USEPA (1982) 
602 Purgable Aromatics, 40 CFR Part 136, USEPA (1984) 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected a t the s t a t e d d e t e c t i o n l i m i t . 

IJA 
rack M). Morgan 
Senior Organic Chemist 



• 

JLmi 2506 West Main Street 
IntefPHountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

** Q u a l i t y Assurance Report 
Spike Analysis 

C l i e n t New Mexico OCD 

Rertor t D a t e : 04/18/89 

Sample ID: 
Laboratory Number: 
Analysis Requested: 
Sample Mat r i x : 

8904061450 
F891240 
Purgeable Aromatic 
Water 

Date Sampled: 04/06/89 
Date Received: 04/07/89 
Date Extracted:NA 
Date Analyzed: 04/14/89 

Spike Recovered Percent 
Parameter Added(ug/l) ( u g / l ) Recovery 

BENZENE 10 10.24 98.4 
TOLUENE 10 11.66 97.7 
ETHYLBENZENE 10 10.27 100.7 
m,p-XYLENE 10 10.37 100.2 
o-XYLENE 10 10.20 99.4 

Method: 8020 Aromatic V o l a t i l e Organics, SW-846, USEPA (1982) 
602 Purgable Aromatics, 40 CFR Part 136, USEPA (1984) 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected a t the st a t e d d e t e c t i o n l i m i t . 

pack IM. Morgan 
Senior Organic Chemist 



imJL 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

C l i e n t 

Report Date: 4/18/89 

New Mexico OCD 
8904051450 Date Sampled: 04/05/89 

e No: F891240 Date Received: 04/07/89 
Requested: Purgeable Halocarbons Date E x t r a c t e d : N/A 
t r i x : Water Date Analyzed: 04/18/89 

Parameter C o n c e n t r a t i o n Units 

CHLOROMETHANE ND (1.0) u g / l 
BROMOMETHANE ND (1.0) u g / l 
DICHLORODIFLUOROMETHANE ND (1.0) u g / l 
VINYL CHLORIDE ND (1.0) u g / l 
CHLOROETHANE ND (1.0) u g / l 
METHYLENE CHLORIDE 0.33 (0.1) u g / l 
TRICHLOROFLUOROMETHANE ND (0.1) u g / l 
1,1-DICHLOROETHENE ND (0.1) u g / l 
1,1-DICHLOROETHANE ND (0.05) u g / l 
TRANS-1,2-DICHLOROETHENE ND (0.1) u g / l 
CHLOROFORM ND (0.1) u g / l 
1,2-DICHLOROETHANE ND (0.03) u g / l 
1,1,1-TRICHLOROETHANE ND (0.03) u g / l 
CARBON TETRACHLORIDE ND (0.1) u g / l 
BROMODICHLOROMETHANE ND (0.1) u g / l 
1,2-DICHLOROPROPANE ND (0.1) u g / l 
CIS-1,3-DICHLOROPROPENE ND (0.1) u g / l 
TRICHLOROETHENE 2 . 4 (0.1) u g / l 
DIBROMOCHLOROMETHANE ND (0.1) u g / l 
1,1,2-TRICHLOROETHANE ND (0.02) u g / l 
TRANS-1,3-DICHLOROPROPENE ND (0.1) u g / l 
2-CHLOROETHYLVINYL ETHER ND (0.1) u g / l 
BROMOFORM ND (0.2) u g / l 
1,1,2,2-TETRACHLOROETHANE ND (0.03) u g / l 
TETRACHLOROETHENE ND (0.03) u g / l 
CHLOROBENZENE ND (0.1) u g / l 
1,2-DICHLOROBENZENE ND (0.1) u g / l 
1,3-DICHLOROBENZENE ND (0.1) u g / l 
1,4-DICHLOROBENZENE ND (0.1) u g / l 

Method: 601 Purgeable Halocarbons, 40 CFR Part 136, USEPA (1984). 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected a t the s t a t e d d e t e c t i o n l i m i t . 

rack M. 
Senio: 

Morgan 
Organic Chemist 



Contract Lab 
Contract No. 

<ERAL WATER CHEMISTRY 
"and NITROGEN ANALYSIS 

RecervEoj 1 NQ Sample No. 
Cartction OATE 

Collection TIME 

SITE 
INFORM- I 

ATION 

Samott (ocat'Of 

/lm.<£>C£2L .J>dhn&/~dz^^ ...^p/tr 

Cot i«nx j ov -

TO»fed p 
JoWetion i l l * o tK r ip t i on 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, PO Box 2088 
Santa Fe, NM 87504-2088 

Attn: ...Dav.iiL.£oyjac 

Phone: 827-5312 
SAMPLING CONDITIONS 

..Ij&^p.e<s! H^>.edL - ^ C O - N 

Cor a c <̂s."£«e_ 

O n * ' 

_ Bailed _ Pump 
^gCpipped - T a P 

Water level Discharge Sample lype. / 

pH (00400) Conductivity (Uncorrected) Water Temp. (00010) 
°c 

Conductivity at 25 "C (00094) 

Field comments 

SAMPLE FIELD TREATMENT - Check proper boxes 
No. of samples i 
submitted / 

r - /up . Whole sample 
' (Non-filtered) 

— Filtered m field with 
— ' ' 0.45 u membrane filter 

~ A: 2 ml H2SO*/L added 

^tJA: No acid added Z Other-specify: • A: 5ml cone . HN0 3 added Q A : 4ml fuming HN0 3 added 

ANALYTICAL RESULTS from SAMPLES 
NA Units Date analysed 

Conductivity (Corrected) 
25"C (00095) _pmho , 

Total non-filterable 
residue (suspended) 
(00530) 
Other: 
Other: 
Other: 

mg/l 

A.M.SO. 

Z Nitrate-N * . Nitrate-N 
total (00630) 

C Ammonia-N total (00610) 
C Total KjeWahl-N 

( ) 
C Chemical oxygen 

demand (00340) 
Z Total organic carbon 

( ) 
Z Other: 
C Other: 

mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

From AJF, NA Sample: Date 
Analyzed 

cium £3 Cal 
ffi Potassium 

Magnesium 
{^Sodium 

I2LBicarbonate 

; 0 Chloride 
Sulfate 
Total Solids 

jng/l_ 
_rng/1_ 
_mg/l_ 
_mg/l_ 
jng / l . 
_mg/l_ 
jng/1_ 
mg/l 

0Ca t ion /An ion Balance 
Analyst Date Reported Reviewed By 

Laboratory remarks 

FOR OCD USE — Date Owner Notif 



Inter mountain Laboratories, Inc. 

CLIENT: O i l Conservation D i v i s i o n 

Sample I d : Schneider Evap Pond 
Lab I d : F1268 
Date Collected:04/04/89 
Date Received: 04/07/89 
Date Reported: 04/21/89 

Date 
Analyzed 

Lab pH 9.4 4/10 
Lab C o n d u c t i v i t y , umhos/cm § 25C 35600 4/10 
To t a l Solids (103), mg/l 34712 4/10 
Tot a l Dissolved Solids ( c a l c ) , mg/l 35728 
Bromide, mg/l 0.16 4/20 
Sodium Adsorption Ratio 419.74 
Tot a l A l k a l i n i t y as CaC03, mg/l 26857 4/10 
Tot a l Hardness as CaC03, mg/l 233 4/10 

mg/l meq/l 
A c i d i t y as CaCo3 . . . . <1 <0 .01 4/10 

. . . . 18067 296 . 18 4/10 

.... 7229 240 .96 4/10 

.... 3834 108 . 14 4/10 

.... 690 14 . 40 4/11 

.... 52 2 .61 4/11 
Magnesium .... 25 2 .05 4/11 

.... 314 8 .03 4/14 

. . . . 14730 640 .71 4/14 

Major Cations 
Major Anions 
Cation/Anion Di f f e r e n c e 

653.40 
659.68 
0.48 % 



Inter-mountain Laboratories, Inc. 

CLIENT: O i l Conservation D i v i s i o n 

Sample I d : Schneider Evap Pond 
Lab I d : F1268A 
Date Collected:04/04/89 
Date Received: 04/07/89 
Date Reported: 04/21/89 

Date 
Analyzed 

Lab pH 9.4 4/10 
Lab Co n d u c t i v i t y , umhos/cm @ 25C 35900 4/10 
To t a l Solids (103), mg/l 34816 4/10 
To t a l Dissolved Solids ( c a l c ) , mg/l 35880 
Bromide, mg/l 0.15 4/20 
Sodium Adsorption Ratio 421.17 
To t a l A l k a l i n i t y as CaC03, mg/l 26729 4/10 
To t a l Hardness as CaC03, mg/l 233 4/10 

mg/l meq/l 
<1 <0 .01 4/10 

292 . 32 4/10 
7267 242 . 25 4/10 
3936 111 .02 4/10 

15 . 86 4/11 
49 2 .43 4/11 
27 2 . 23 4/11 

322 8 . 23 4/14 
14780 642 . 89 4/14 

655 . 78 
661 .45 

0 .43 % 



."Contract Lab 
Contract No. v£7 

HEAVY^/IETAL ANALYSIS FORM 

Date 
Received 

Lab 
No. Sample No, 

COLLECTION DATE & TIME: yy mm dd hh mm 

COLLECTED BY: 

COLLECTION SITE DESCRIPTION 

TO: OWNER: /Q^^r, 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg., PO Box 2088 
SANTA FE, NM 87504-2088 

ATTN: 
TELEPHONE: 827-5812 

SITE LOCATION: 
County: J ^ , , ^ 

Townthip, Rang*, Section, Tract: (10N06E24341) 

M I + 1 I + I + I I 1 

SAMPLING CONDITIONS: 

STATION/ WELL CODEt-r—|—1 l l l l l l l l l 

LATITUDE, LONGITUDE:) I T l " I I I I I I I I -1 I I I 

• Bailed • Pump 
^Dipped • Tap 

Water Level: Discharge: Sample Type: 

pH(00400) Conductivity 

/ f . OOO 

(Uncorr.) 

pmho 

Water 1 Demp.(00010) 

°C 

Conductivity at 25~C 
(00094) 

prnho 
FIELD COMMJ ENTS: ^/,^jac*f' J * * ^ ^>Al* G&^rCU) c>$f ^asZjL 

SAMPLE FIELD TREATMENT 
Check proper boxes: 

LAB ANALYSIS REQUESTED: 

QL WPN: Water 
Preserved w/HNO-
Non-Filtered 

• WPF: Water 
Preserved w/HNO, 
Filtered 

• ICAP Scan 
Mark box next to metal i f AA 
i s required. 

ANALYTICAL RESULTS (MG/L) 
ELEMENT ICAP VALUE AA VALUE ELEMENT ICAP VALUE AA VALUE 
Aluminum n* • Silicon n • 
Barium Silver n • 
Beryllium n a Strontium n n 
Boron Tin M • 
Cadmium r>3. n Vanadium r i • 
Calcium n • Zinc r i n 
Chromium KZ\ n Arsenic 
Cobalt rn • Selenium 
Copper rn • Mercury 
Iron r̂ L n n n Lead rxi n r-i n Magnesium n o n n Manganese pa a rn n Molybdenum r~i • m n Nickel rn n r-i • 

LAB COMMENTS: pnVrH^ Ifouf. nt», in-6? % .< UAl~ 
ft °iOH C?^a\Q ^ N P/f ti k\f)i nA L)X\ A/P UAJc^ 

For OCD Use: 
Date Owner Notified: 

Phone or K^t£er? 
I n i t i a l s 

ICAP Analyst_ 

Date Analyzed, 

Reviewer 

Date Reveived 



iml 2506 West Main Street 
Intef lDountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

NEW MEXICO OIL CONSERVATION DIVISION 
A t t n : David Boyer 
P.O. Box 2088 
Santa Fe, N.M. 87504-2088 01 May, 1989 

RE: To t a l Metal Analysis 

Sample ID: 8904061450 
Lab ID: F1261 
Date Sampled: 04/06/89 
Date Received: 04/06/89 

Parameter Result Date Analyzed Method 

(mg/l) 

Aluminum 323.6 04/17/89 200.7 

Arsenic <0.005 04/17/89 206.3 

Barium 1.3 04/17/89 200.7 

Boron <0.01 04/17/89 200.7 

Cadmium 0.006 04/24/89 213.1 

Chromium 0.15 04/17/89 200.7 

I r o n 213.9 04/17/89 200.7 

Lead <0.02 04/19/89 239.1 

Manganese 2.65 04/17/89 200.7 

Mercury <0.001 04/19/89 245.1 

Selenium 0.044 04/24/89 270.3 

Method Reference: EPA Methods f o r Chemical Analysis of Wastes 
and Water, 1983. 

Jack . Morgan 
Senior Organic Chemist 



RiT;?ORT' TO: David Boyer 

Albuquerque, NM 87106 841-2570 

* 

• ENVIRONMENT • 
'I J' 

iJ'.M. Oil Conservation Division 
W No. OR- / C?c2 / 

DATE REC. /O- rf-Pl 

P. 0. Box 2088 

r t * Fe, 37504-2083 

PHONE(S): 

SUBMITTER: 

327-5812 

David Boyer 
U S E R C O D E : 

C O D E : 

P R I O R I T Y 

3 ,2 

3 
3 , 5 

|2 1 6 1 0 

SAMPLE C O L L E C T I O N C O D E : (YYMMDDHHMMITi) 

SAMPLE T Y P E : W A T E R 

C O UNTY: -5^ S ,/̂ <a,. 

I l / SOIL Q , FOOD |3 OTHER:_ 

1 £-|7f I \ Oi flifri / 1 Oi 1 U/i C| Q\ 
C O D E : 

C I T Y : C O D E : I I 

LOCATION C O D E : (Township-Range-Section-Tracts) J(10N06E24342) 

A N A L Y S E S R E Q U E S T E D : Plaaaa check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

P U R G E A B L E S C R E E N S 

H (753) Aliphatic Purgeables (1-3 Carbons) 

^J/j_L(754) Aromatic it Halogenated Purgeables 

|Q] (765) Mass Spectrometer Purgeables 

I ~\ (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
a 
• 
• , 
• : 

E X T R A C T A B L E S C R E E N S .— — -

r ~ l (751) Aliphatic Hydrocarbons 

|~~| (760) Organochlorine Pesticides 

| I (755) Base/Neutral Extractables 

I I (758) Herbicides, Chlorophenoxy acid 

|"~[ (759) Herbicides, Triazines 

f~"J (760) Organochlorine Pesticides 

[***! (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I I (764) Polynudear Aromatic Hydrocarbons 

• (762) SDWA Pesticides ic Herbicides 

Remarks: 

F I E L D D A T A : 

p H = _ ; Conductivity-

Dissolved Oxygen=_ 

Depth to water 

= umho/cm at / ( f" °C; Chlorine Residual=_ 

mg/l; Flow Rate 

_mg/l 

mg/l; Alkalinitys 

ft.; Depth of well ft.; Perforation Interval ft.; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) / 

^7 Ao-

1 this blocfi/laccurafcfely rel reflect the results of my field analyses, observations and 

_ _ _ _ _ _ _ _ _ Method of Shipment to the Lab: 

Glass Jugs, and/or 

1 certify that the results in 

activities.(signature collector) 

This form accompanies Septum Vials, 

Samples were preserved as follows: 

I I NP: No Preservation; Sample stored at room temperature. 

^ J _ ^ P - I c e Sampie stored in an ice bath (Not Frosen). 

I I P-Na^S^O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— C H A I N OF " C U S T O D Y 

k 

I certify that this sample was transferred from 

at (location) 

to 

J. J. and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed Q J Seals Intact: Yes Q J No | [ 

Signatures 

For OCD Use: Date Owner Noti f ied Phone or Letter? In i t i a l s 



J V T V LAB. No.: U R - / ^ ^ y 
3 PAGE FOR LABORATORY RES' ONLY 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

• 
ffi 
a 
a 
a 
• 
• 
a 
• 

(753) 
(754) 
(765) 
(766) 

Aliphatic Purgeables (1-3 Carbons) 
Aromatic St Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACT ABLE SCREENS 
| | (751) Aliphatic Hydrocarbons 
[~1 (760) Organochlorine Pesticides 
|_-J (755) Base/Neutral Extractables 
| | (758) Herbicides, Chlorophenoxy acid 
I | (759) Herbicides, Tria> '2es 
f ~ ] (760) Organochlorin< Pesticides 
I | (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyis (PCB's) 
r~[ (764) Polynudear Aromatic Hydrocarbons 
[ _ (762) SDWA Pesticides St Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED CONC. COMPOUND(S) DETECTED CONC. 

Q7?J%<c/>^?/-^ j f j f 77/?. 

—-

* DETECTION LIMIT * ^ + DETECTION LIMIT + " t " 

ABBREVIATIONS USED: 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL. BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 4?/, „ tf<#i< 

•.^^t^^^^ia^^^,, f^/£/^7sZ . ^£r^~^~ 
/ is 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes |__ No \ V j T Seal(s) broken by: s W ^ T ^ - f ^ g y ^ j f r ^ d a t e : 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 
that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: / / ] J / ^ 7 ^ 7 Analyst's signature: ^ ^ ^ g 7^. 

I certify that I have revised and concur wffh t£e 

signature: f < f l ) ^ t v j 2 ^ — 

analytical resulte for this sample and with the statements in this block. 

Reviewers sis 



New Mexico Health and Envi 
SCIENTIFIC LABORATORY 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

/ i _ _ b i nt Department 
ION 

A / ' 
GENWTAL WATER CHEMISTRY 

and NITROGEN ANALYSIS 

CODE • 59300 • 59600 ! ^ OTHER: 82235 
Collection DATE „ -> 

io i r i ô 7 Collection TIME 

fo%o 

SITE 
INFORM­

ATION 

Sample location 

33-* / / D U ^.tvc-

Collected by—Person/Agency / 

OI?D* . /fhJesr*, /OCD 

Collection site description 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, PO Box 2088 
Santa Fe, NM 87504-2088 

Attn- D a v i d R n y p y 

Phone: 827-5812 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

A 
• Bailed 

Oipped-
• Pump 

-_Q_Tap-
Water level Discharge Sample type 

y pH (00400) Conductivity (Uncorrected) 

/3S&0 Mmho 
Water Temp. (00010) Conductivity at 25 °C (00094) 

/imho 
Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples , 
submitted / 

p. Whole sample 
(Non-filtered) 

• F: Filtered in field with 
0.45 (imembrane filter 

• A: 2mlH 2S0 4/Ladded 

NA: No acid added • Other-specify: • A: 5ml cone. HNOg added _ | A : 4ml fuming HNC>3 added 

ANALYTICAL RESULTS from SAMPLES 

./^Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other: 
• Other: 

NA Units Pate analyzed 

_/imho. 

mg/l 

A-H,SO, 

• Nitrate-N +, Nitrate-N 
total (00630) 

G Ammonia-N total (00610) 
• Total Kjeldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 
• Total organic carbon 

( ) 
• Other: 
• Other: 

mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

From i l h , NA Sample: 

.Calcium 
£2; Potassium 
[_̂ Magnesium 

Sodium 

Date 
Analyzed 

___£___tng/1 , ///Jt 3 

mg/1 ////<, 

/ / . 7 mg/1 

3752. mg/1 H//c 

/ * 3 

{_[ Bicarbonate mg/1 tfxs 
j_T Chi on de /52£ mg/1 ;///? 

(21 Sulfate + ^ mg/1 fz7z-
J_fTotal Solids / / I f Q mg/1 iZlt 

• , 
• 

Cation/Anion Balance 
Analyst Date Reported Reviewed by 

Laboratory remarks 

FOR OCD USE — Date Owner Notified Phone or Letter? I n i t a l s 



CATIONS ANIONS 

ANALYTE MEQ. PPM 
DET. 

LIMIT | ANALYTE MEQ. PPM 
DET. 

LIMIT 

Ca 0.24 4.80 <3.0 | HC03 117.57 7174.00 <1. 0 
Mg 0.96 11.70 <0.3 | S04 0.10 5.00 <10.0 
Na 172.07 3956.00 <10.0 | CL 42.88 1520.00 <5.0 
K 1.57 61.20 <0.3 j 

Mn 0.00 0.00 | NO 3 0.00 0.00 < 0. 
Fe 0.00 0.00 | C03 20.43 1226.00 < 1. 

j NH3 0.00 0.00 < 0. 

1 P04 0.00 0.00 < 0. 

SUMS 174.84 - 4 0 3 3 . 7 0 - 4 — 180.98- 9325 r00~ 

T o t a l D i s s o l v e d S o l i d s = 11340 | 
I o n B a l a n c e = 96.61% WC No. = 8704681 

Date out /By cQ-rJskr 



*v ' 

"REPORT TO: David G. Boyer 

New Mexico O i l Conservation Division 

P. 0. Box 2088 

LABOWORY 

Santa Fe, NM 87501 
Users Code No.€&C*C?̂  

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE", 

LAB N U M B E R ^ ; / f ^ V 5 ^ 

CERTIFICATE OF FIELD PERSONNEL 
Soil • Other Sample Type: Water _ 

Water Supply and/or Code No. A f l f lC f> \ \ ) e < f ^ p ^ t ^ M o d x / n , ^ * n l [ 

City & County C G A , ^ ) T \ \ I \ ^ U X ̂ cu tvy C l i ^ 1 

Collected (date & time) ftg W S - f By (name) J J I A C A QCJN> 

pH= — ; Conductivity= \0*X&Q umho/cm atJ/^JJtf jgX; Chlorine Residual=_^ 

Dissolved 0xygen= —• mg/l; Alkalinity= ~— ; Flow Rate= -~ 
Sampling Location, Methods & Remarks ( i . e . odors etc.) " • 

I cert i fy that the statements in this block a{F&«ately psf 1 act^the results of my f ie ld 
analyses, observations and ac t iv i t ies . Signed eJr thJ \ 
I cert i fy that I witnessed these f i e ld analyses, ^servat ion 
with the statements in this block. (Signed 

and action t i es and concur 

THIS FORM ACCOMPANIES ials with te f lon- l i r 
duplicate ; tr ipl icate_ 

Method of Shipment to Laboratory_ 
septum vials with tef lon-l ined discs identif ied as: 

blank(s) 

identif ied as 

specimen _ 
and amber glass jug(s) with teflon-lined cap(s) identified as 
and other container(s) (describe) 
Containers are marked as follows to indicate preservation (circle): 

No preservation; sample stored at room temperature (~20°C). 
P-ICE:̂  Sample stored in an ice bath. 

Sample preserved with 3 mg Na203S2/40 m i and stored at room temperature. 

I (we) certify that this 
CERTIFICATE(S) OF SAMPLE RECEIPT 

sample was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample . Seal(s) Intact: Yes • No • 

Signature(s) 

I (we) certify that this sample was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample . Seal(s) Intact: Yes • No • 
Signature(s) 



RNRLYSES REQUESTE 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 

LRB. ORG 
THE TYPE OF ANALYTICAL SCREENS 
SUSPECTED OR REQUIRED. 

ic. 
Q

U
A

L
IT

A
T

IV
E

 

Q
U

A
N

T
IT

A
T

IV
I 

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

IV
E

 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

Y AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
ttALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 

POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND C P P B : COMPOUND CPPB] 

* DETECTION LIMIT 
REMRRKS:^U^ Z&o^f» * j£« ^A^O ^ ^ ^ ^ 7 ^ / ^ ^ ! ^ ^ ^ ^ 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO^ . Seal(s) broken byj date: Seal(s) Intact: Yes_ 

I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for this sample. 
Date(s) of analysis : ̂ , Analyst's signature : fiffij^fcu. 
I c e r t i f y that I have reviewed and concur with the analytic££7<results for/Ehis sample and 
with the statements i n this block. Reviewers signature: 

ffesu 

i 



•I I. 

-Jl 

New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

QM|eptionOATE_.4>k o i i - e 

CODE • 59300 • 59600 [ffi OTHER: 82235 
Sample location A I \ • \ JL— 

59300 U 59600 MOTHER. fa f \ 

C o i i ^ ATIO 

ected talk— Person/Aaenc\# -

SITE 
INFORM- *-

ATION 

Collected tafc— Person/Aaenc 
Collection site description 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU ^ U . 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, PO Box 2088 
Santa Fe, NM 87501 

Attn: _Da^M_BoyfiE. 

SAMPLING CONDITIONS 
• Bailed 

Dipped 
• Pump 
• Tap 

Water level Discharge Sample type 

pH (00400) Conductivity (Uncorrected) livity (Uncorrectei 
/imho 

Water Temp. (00010) it ^> *. * Conductivity at 25 °C (00094) 

\xmr\o 
Field comments 

Mb 
SAMPLE FIELD TREATMENT — Check proper boxes 

No. of samples 
submitted 

Whole sample 
(Non-filtered) 

• F: Filtered in field with 
0.45 p<membrane filter 

• A: 2 ml H 2S0 4/L added 

^jj£NA: No acid added • Other-spec/ty: 

ANALYTICAL RESULTS from SAMPLES 
Units Date analyzed V NA NF, NA Units Date analyzed 

^Conductivity (Corrected) ; Q ^ / 
25°C (00095) I n I X 5 ,/mhn J/V X 

• Total non-filterable 
residue (suspended) 
(00530) 

V> Other: 
• Other 

• Other: 

mg/l 

NF, A-H2SO« 

Calcium (00915) 
Magnesium (00925) 

) k Sodium (00930) 
X , Potassium (00935) 
BL. Bicarbonate (00440) 
SL Chloride (00940) 
2£ Sulfate (00945) 
X . Total filterable residue 

(dissolved) (70300) 
>L Other: C*S 

IS-*?' 8 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

-A 

• Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-H 2 SO, 
mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

• Nitrate-N+ , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Analyst Date Reported Review 

Laboratory remarks 

J4» Q.. ..h&.j!z%.. 

±^>ndb^ a^iJ.. .T4&.J6.^4 t*t*Jbdl^^ 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

DATE T"p 
RECEIVED | O CODE • 59300 • 59600 & OTHER. 8 2 2 3 5 59300 U 59600 \2T OTHER: ^ r\ 

Collection TIME-

WIS • 
lected 1*%— Person/Aoenc^ . 

SITE 
INFORM­

ATION 

Sample location 

Collection site description 

SEND 
FINAL 
REPORT 
TO >• ENVIRONMENTAL BUREAU 

NM OIL CONSERVATION DIVISION 
State Land Office Bldg, P0 Box 2088 
Santa Fe, NM 87501 

Attn: ...tiaiii±.BQy£jc. 

-^JSo^^^. 

SAMPLING CONDITIONS 

:^s^£z:::::: 
Station/ 
well code 

Owner 

• Bailed 
Dipped 

• Pump 
• Tap 

Water level Discharge Sample type 

pH (00400) Conductivity (Uncorrected) livity (UncorrecK Water Temp. (00010) t> \ * Conductivity at 25 °C (00094) 
— - lUtnhO 

\ c J ± OYllM %\9afrk f , (zlphuled. * f & , l X I H £ C I £ . I A 
Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples . 
submitted J 

j - y n j p . Whole sample 
J C (Non-filtered) 

• F: Filtered in field with 2 ml H 2 S 0 4 / L added 
0.45 iU membrane f i l ter -^^V 

• NA: No acid added • Other-specify: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other: 
• Other: 

-/imho . 

mg/l 

NF, A-H,SO< 

• Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (00945) 
• Total filterable residue 

(dissolved) (70300) 
• Other: 

mg/l 
mg/l 
mg/l 
mg/ 
mg/ 
mg/ 
mg/ 

mg/l 

i C Nitrate-N +, Nitrate-N 
total (00630) 

5 t Ammonia-N total (00610) 
ML. Total Kjeldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

.oi mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

4^ 
F, A-Hj SO« 

• Nitrate-N+ , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

7 i/< I * * 
Reviewed by 

Laboratory remarks 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE - EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 
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RECEIVED M I / W l i a W ^ 
GpUftpiion DATE— O I T C 

New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

14A\ 

gnu ui mougn ANALYSIS 

CODE • 59300 • 59600 [ f f i OTHER. 8 2 2 3 5 _) 59300 U 59600 lilP OTHER: o c t - ^ J rv 
ionOATE_.^v 

Collection TIMI 

SITE 
INFORM-

ATION 

Sample locati 

Collected 
Collection site description 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, P0 Box 2088 
Santa Fe, NM 87501 

Attn: -.DayiiJtoyac. 

(L^J^MH 

SAMPLING CONDITIONS 
• Bailed 

(J<J Dipped 
• Pump 
• Tap 

Water level Discharge Sample type 

pH (00400) Conductivity (Uncorrected) livrty (Uncorrecte Water Temp. (00010) t j . y 

T $ ^ Q , ^ 

Conductivity at 25 °C (00094) 
— (Umho 

Field comments 

fc^Yfe/h. 
SAMPLE FIELD TREATMENT - Check proper boxes 

No. of samples 
submitted I XNF: Whole sample 

(Non-filtered) 
• F: Filtered in field with 

0.45 /Jmembrane filter 
ID I IrTGO.Il'U^ULlULl1 

• NA: No acid added • Other-specify: 

ANALYTICAL RESULTS from SAMPLES 
Units Date analyzed F, NA Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 4/mho. 

• Total non-filterable 
residue (suspended) 
(00530) 

« Other: ^Cf\f ^Ch&L 
>t.Other: fky 
>tOther: 

mg/l 

NF, A-HiSO, 

• Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (00945) 
• Total filterable residue 

(dissolved) (70300) 
• Other: 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/l 

• Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-H2 SO« 
mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

• Nitrate-N + , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Anal' Date Reported 

03, \ji \^ 
Reviewed by 

ton Laboratory remarks 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 

1 . 



ICAP -SCREEN 

Lab Number: Sample Code: 

Determination Concentration (PR/ml) 

Aluminum <O.IO 

Barium 

Beryll ium 

Boron 

Cadmium <a io 
Calcium %% 

Chromium <cio 
Cobalt <o<io 
Copper < 6\ 10 

I ron IM 
Lead < O.lD 

Magnesium lo. 
Manganese <D.O^ 

Molybdenum <0.lD 

Nickel <6, 10 

Si l i con / / . 

S i lver <Ccio 
Strontium €. 0 
Tin 4o,/o 
Vanadium <o,/o 
Yttr ium 

Zinc <D- /O 



STATE OF NEW MEXICO 
• 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREYCARRUTHERS POST OFFICE BOX 20BB 
STATE LAND OFFICE BUILDING 

SANTAFE, NEW MEXICO 87504 
(505) B27-5B00 

GOVERNOR A p r i l 1 1 , 1989 

G. C. Nelson 
D r i l l i n g Foreman 
AMOCO PRODUCTION COMPANY 
3400 Browning Parkway 
Farmington, New Mexico 87401 

Dear Mr. Nelson: 

Enclosed i s the product information on detecting leak locations 
i n l i n e d ponds. We v i s i t e d about u t i l i z a t i o n of systems s i m i l a r 
to t h i s during our inspection of the Cahn evaporation pond 
Friday, A p r i l 7, 1989. Our o f f i c e does not necessarily endorse 
"Leak Sensors, Inc." but i t i s the only information about the 
subject we have at t h i s o f f i c e . I hope the information can be of 
help to you. 

I enjoyed meeting you Friday. We should be i n the area i n two 
weeks and I look forward to meeting you again. 

Sincerely, 

David Englert 
Geologist 

DE/sl 

Enclosure 



STATE OF NEW MEXICO 

* 

ENERGYimiNERALS AND NATURAL RESOURCES DEWRTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
GOVERNOR STATE LAND OFFICE BUILOING 

SANTA FE, NEW MEXICO 87504 
(505) 827-5800 

June 15, 1988 

Mr. R. J. Broussard 
D i s t r i c t Manager 
AMOCO PRODUCTION COMPANY 
2325 East 30th Street 
Farmington, New Mexico 87401 

RE: Cahn Evaporation Pond Repair 

Dear Mr. Broussard: 

The O i l Conservation Division (OCD) has rJ&vdewescb your request, dated 
June 3, 1988, f o r approval to i n s t a l l a &&m 36 m±l hypalon l i n e r over 
the e x i s t i n g l i n e r at the Cahn evaporation pond located i n the SW/4 
NE/4 NW/4 Section 33, Township 32 North, Range: 10 West, NMPM, San 
Juan County, New Mexico. 

The application was submitted pursuant to OCD ru l e R-7940 A and i s 
hereby approved pursuant to that r u l e w i t h the following conditions: 

1. A l l f l u i d w i l l be removed from the leak detection system p r i o r 
to discharging any f l u i d s i n t o the repaired pond. 

2. The leak-detection..: system w i l l be inspected monthly. I f f l u i d s 
are observed i n the sump,, the OCD w i l l be n o t i f i e d immediately. 
A sample of the f l u i d s w i l l be analyzed >to determine t h e i r 
o r i g i n . . The analysis w i l l be supplied to the OCD. 

Please be . advised that the approval of this application does not 
relieve you of liability should your operation result in actual 
pollution 'of surface or ground waters which may be actionable under 
other laws and/or regulations. :i 

I f there are any questions, please c a l l Roger Anderson at (505) 
827-5885. 

cc: OCD - Aztec 



R. J. Broussard 
District Manager 

June 3, 1988 

JUN 10 1938 
il 
Oil CONSEKVA1 !ON< DIVISION 5 0 5 - 3 2 5 - 8 8 4 1 

SANTA ;-E 

Amoco Production Company 
2325 East 30th Street 
Farmington, New Mexico 87401 

New Mexico Oil Conservation Division 
Attn: Roger Anderson 
State Land Office Building 
Santa Fe, NM 87501-2088 

File: FEW-133-501.61 

Dear Mr. Anderson: 

Application to Permit Repair of the Cahn Evaporation Pond 
SW/4 NE/4 NW/4 Sec. 33, T32N, R10W 
San Juan County, New Mexico 

Per your conversation with Brooke Bell on May 25, 1988, this letter 
requests your approval to permit repair of the Cahn evaporation pond. 
Once repaired, the pond will handle water from area Fruitland coal wells 
in our Cedar Hill Field and water from three Colorado coal degas wells 
located just across the state line. Water from the Colorado wells will be 
trucked to the pond during July through October. Production from these 
wells will then be evaluated to determine the economic feasibility of 
drilling a disposal well in 1989. 

The Cahn evaporation pond currently stands empty. The pond will be 
cleaned of all debris. Any void areas and sluffing sideslopes will be 
filled in and compacted. The existing f i l l line in the pond bottom will 
be removed and the area repaired with cement. A new liner system 
consisting of a 36 mil reinforced industrial grade hypalon membrane liner 
will be installed over the existing liner. This method and material was 
used in repairing the larger Schneider pond two years ago. Wright & Kohli 
Construction Company will be handling the liner material and installation. 
Again, this is the same contracting firm responsible for repairing the 
Schneider pond. Attached is a copy of the repair proposal submitted to 
Amoco by Wright & Kohli. 

Your earliest attention to this matter is greatly appreciated. Materials 
have been ordered, and repair work should begin by late June. Should you 
have any questions, please contact Brooke Bell at (505) 325-8841, 
extension 225. 

Sincerely. 

BSB/ct 

Attachment W2 



¥ 

WRIGHT & KOHLI CONSTRUCTION CO., INC. 

MAY 27, 1988 

BROOKE BELLE 
AMOCO PRODUCTION COMPANY 
2325 EAST 30th ST. 
FARMINGTON, NM 87401 

RE: MEMBRANE LINER REPLACEMENT, CAHN LEASE EVAPORATION POND 

DEAR BROOKE, 

I AM PLEASED TO CONFIRM MY PHONE QUOTATION OF YESTERDAY FOR THE SUBJECT 
JOB. 

WE OFFER TO SUPPLY ALL MATERIALS, FREIGHT, SUPERVISION, LABOR, AND 
INSURANCE FOR INSTALLTION OF A 36 MIL 10 X 10 1000 D. POLYESTER 
REINFORCED INDUSTRIAL GRADE HYPALON MEMBRANE LINER FOR THE CAHN LEASE 
EVAPORATION POND AS FOLLOWS: 

ALL MATERIALS, ADHESIVES, VENTS, AND ACCESSORIES..$41,470.00 

LABOR, SUPERVISON, INSURANCE, AND TRAVEL $10,725.00 

MATERIALS ARE F.O.B. JOBSITE FOR CUSTOMER UNLOADING AND SPOTTING. ANY 
SALES AND/OR USE TAXES ARE TO THE BUYER'S ACCOUNT. DELIVERY IS 
ESTIMATED AT 2-3 WEEKS DEPENDING ON RECEIPT OF ORDER. TERMS ARE NET 30 
DAYS. OUR FIELD SUPERINTENDENT, PHIL PRIOLO, WILL BE MADE AVAILABLE, IF 
REQUESTED. 

WE PROPOSE THAT THE NEW LINER SYSTEM BE PLACED OVER THE EXISTING 
CPE/CPER COMBINATION LINER WITH THE ANCHOR TRENCH BEING PLACED JUST 
OUTSIDE THE EXISTING ONE. ALL DIRTWORK TO BE DONE BY OTHERS INCLUDING 
THE EXCAVATION OF THE NEW TRENCH. THE POND SHOULD BE CLEANED OF ALL 
DEBRIS INCLUDING ANYTHING THAT COULD CAUSE PUNCTURE. IT WOULD BE 
ADVISABLE TO FILL IN AND COMPACT ANY VOIDS, INCLUDING THE TIRE RUTS, 
ANY SOFT SPOTS, AND ANY AREAS WHICH HAVE SLUFFING OF THE SIDESLOPE. IT 
WOULD BE ADVISABLE UPON COMPLETION TO GRADE THE TOP BERM AWAY FROM THE 
POND. 

WE ASSUME THAT THE EXISTING FILL LINE IN THE POND BOTTOM WILL BE 
REMOVED. WE WILL SUPPLY AND INSTALL NEW AIR/GAS VENTS AND RECOMMEND 
-THAT THE EXISTING SAND TUBES BE SALVAGED AND REPLACED DURING THE NEW 
LINER INSTALLATION. 

I 

P.O. Box 7280, The Woodlands, Tx. 77380 (713) 367-1941 



I TRUST THAT WE MAY BE OF SERVICE AND THANK YOU AGAIN FOR YOUR CONTINUED 
INTEREST IN'WRIGHT & KOHLI CONSTRUCTION COM*PANY, INC. IF YOU HAVE ANY 
QUESTIONS, OR DESIRE FURTHER INFORMATION, PLEASE DO NOT HESITATE TO 
CONTACT ME. 

SINCERELY, 

WRIGHT & KOHLI 
CONSTRUCTION COMPANY 

JOHN A. KOHLI 
VICE PRESIDENT 

JAKrSJW 
ENCL: AS NOTED 
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Amoco Production Company 
2325 East 30th 
Farmington, New Mexico 87401 
505-325-8841 

New Mexico Oil Conservation Division 
State Land Office Building 
Santa Fe, NM 87501-2088 

Attn: Mr. David Boyer 

File: DBB-8-501.61 

Dear Mr. Boyer: 

Registration of Evaporation Ponds 
Cedar Hill Area, New Mexico 

Per Jami Bailey's letter of January 12, 1987, attached are revised forms 
of registration for our Cahn and Schneider evaporation ponds. 

Sincerely, 

BWE/ct 

Attachments 

WI 



L.r.era-3 ;eoarc=ent 
c n CONSZRVAT—N "77.3 : : N 

?. 0. 3ox 2C88 
Santa Fe, New Mexico 37501 

:;05) 327-5600 

TTSALIZZD 3ISP0SAL OR COLLI 
?ir 3.EG;STRAIION FORM 

Cvner/Ooeratcr: 
Amoco Production Company 

__st iaf omacion only for pics operacea oy you ac a .ease or ac ocner locations; 

2325 East 30th S t r e e t , Farmington. NM 87401 .-^ccress: 

and Lease, or Facilitv :iame: 
. Schneider Evaporat ion Pond 

. c c a t i o n : 
E/2 SW/4 SW/4 28, T3 2N, R10W 

(A) 
?ic F lu id 

Sources 

(3) 
Pit Fluid Type: 

1. Produced Vacer 
2. Completion Fluids 
3. D r i l l i n g Fluids 

D r i l l Cuttings 

(C) 
Maximum Daily 
Discharge co 
aach ?ic 

Pic 7r?e: 

2. Lined 
3. tank 

_is c a._ 
j Locations 
chac Contribute 
Fluid co Pic 

Amoco Ealum GC C #1 G33,32N,10W PW 19E. L 
Amoco Keys GC G#l K27,32N,10W PW 5E L 
Amoco Leeper GC D#lY L34,32N,10W PW 22E L 
Amoco Sammons GC I #1 B6,3IN,10W PW 5E L 
Amoco Schneider GC B #1S M28,32N,10W PW 3 2E L 
Amoco State GC BW #1 B3 2,3 2N,10W PW 5E L 
Amoco State GC BX #1 K3 2,3 2N,10W BW 5E L 
Amoco Wood GC A #1 B4,3IN,10W PW 5E L 

Note: A l l w e l l s produce from the F r u i t l a n d Coal. 

Is this i a c i l i r y located in or within 100 horizontal feet of a watercourse? Yes No X 
Watercourse: Any lake—bed ar gully, draw, scream bed, wash, arroyo, or natural or =an-aaae channel through which 
vater flows or haa flowed. 

2s ground water .at che sice at 10 feat or less from che base or che, pic? tes No X 

I hereby certify chac I am familiar with che information contained in and submitted with cais applicacion and chac such 
i f creation is CT\£, accurate and tpmplece co che besc of ny knowledge and belief." 

01/931 

D i s t r i c t Manager' 
'Printed ::ane or .-erson signing; 



r i L * zz - e x i t : 
:.errv inc .•H.-.era-.s leoarrnec ?. 3. lax " 3 8 

Sanra "e , iew :'exicc 57 SC I 
,'SCS) 327-5800 

C--ner/Operate! 

P i t ZECr.S7AA77.ON FORM 

Amoco Production Company 
LcftrmacicT. oniy :=r pics 3perar.ec ay you at a .ease or at otner .ocacicas; 

ts: 2325 East 30th S t r e e t . Farmington, NM 87401 

" ' e l l and Lease, or F a c i l i t y Same: Cahn Evaporation Pond 

SW/4 NE/4 NW/4 33,T32N,R.10W 

CA) 
Pit Fluid 
Sources 

(3) 
P i t F lu id Type: 

1. Produced 'Water 
2. Completion Fluids 
2. D r i l l i n g Fluids 

D r i l l Cuttings 

(C) 
."ST—im Dai ly 
Discnarse to 

u u P i t 

CD) 
P i t type: 
1. Cr imed 
2. ',: nee 
2. tan* 

i loca t ions 
: iac Contribute 

ta 

Amoco Cahn GC #1 C33,32N,10W PW 5E 

Note: This w e l l produces from the F r u i t l a n d Coal. 

t h i s f a c i l i t y located in-or w i t h i n 100 horizontal feet ot a watercourse? ':es So X 
Watercourse: Any lake—bed or gu l l y , craw, stream Dec, wash, arroyo, or natural or nan—naoe cnannei through which 
vater flows or has flowed. 

Is ground water at the s i t e at 10 feet or less from che base of Che pic? Yes No X 

1 hereby c e r t i f y chac I an f a m i l i a r with the information contained i n and submitted with this a p p l i c a t i o n and chat such 
is. c r j i j , accurate and template to che besc of cry knowledge and b e l i e f . " 

signature; 

R. J . B r o u s s a r d D i s t r i c t Manager 
r r i n t e c "ame or .-erson signing; *. - i c e ; 



/?,<> , 

mm] 

STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

CARRUTHERS 

January 12, 1987 
POST CF-iCE BOX S0e9 

STATE LAND OFFICE BUIID'NG 
SANTAFE NEW MEXICO 87501 

(505) 827-5800 

Mr. R. J. Broussard 
Amoco Production Company 
2325 E. 30th S t r e e t 
Farmington, N. M. 87401 

RE: CENTRALIZED PIT REGISTRATION FORMS 

Dear Mr. Broussard: 

The enclosed c e n t r a l i z e d d i s p o s a l p i t r e g i s t r a t i o n forms 
were submitted t o the OCD i n accordance w i t h Rule 5 o f 
Order No. R-7940-A. The form r e q u i r e s l i s t i n g o f a l l 
w e l l s and t h e i r l o c a t i o n s t h a t c o n t r i b u t e f l u i d t o the 
p i t . You are requested t o r e v i s e these forms t o i n c l u d e 
source w e l l l o c a t i o n s and your s i g n a t u r e , and t o submit 
them by February 1, 1987. Blank forms are i n c l u d e d f o r 
your convenience. 

Thank -you f o r your c o o p e r a t i o n . 

S i n c e r e l y , 

JAMI BAILEY 
F i e l d Representative 

JB :dp 

Enc. 



energy inc .-".me ra_s Departaant ?. 0. 3ox 2288 
S&nca ?«, New Mexico 37501 

C505) 327-3600 

TrrrTuirrirj DISPOSAL OR CDLLICTICN 
PIT REGISTRATION FORM 

Amoco Production Companv Cvner/ O p e r a t o r : _ 

t in format ion only f o r p i t s operates, oy you a t a .ease or ac otaer .ocacioas; 

2325 E. 30th Street , Farmington, NM 87401 

.."ell and lease, or Faciiitv same: Schneider Evaporation Pond 

_ocat ion: E/2 SW/4 SW/4 28, T32N, R10W 

P i t F l u i d 
Sources 

(B) 
Pit Fluid Type: 

1. Produced Water 
2. Completion Fluid* 
3. D r i l l i n g Fluids 
i . D r i l l Cuttings 

(C) 
Daily 

Discharge to 
each Pic 

CD) 
Pit 7-J-oe: 
1. Calmed 

isc a_ -ei-s 
locations 
cat.Contribute 
luid to Pit 

Schneider B #1S Produced Water 32 BPD Lined 

Other various 
wells as p i t 
capacity allows Produced Water 168 BPD Lined 

Is this f a c i l i t y locnced in or within 100 horizontal feet of a watercourse? Yes No A 

Vacarcourse: Any lake—bed or gully, draw, scream bed. wash, arroyo, or natural or aan-aaae cnannel through which 
water flows or has flowed. 

Is ground water at che sice at 10 feet or less from the base or ohe pic? Yes No X 

7 hereby certify chat I am familiar with the information contained in and submitted with this application and chat such 
information is crve, accurate and complete to the best of ay knowledge and belief." 

laignacure; 

R. J. BROUSSARD DISTRICT MANAGER 
'Printed ::ame of Person signing; v.Title; 



:.er;y aac Mir-erais Department 
cn CONSERVATION D 77T37.CN 

?. 0. 3ox :C88 
sanra ?•, N«w Mexico 37501 

(505) 3Z7-5800 

crcrrsAirrrc DISPOSAL OR COLLICTICN 
PIT REGISTRATION FORM 

Cvner/Operator: Amoco Production Company 

st in fo rmat ion only :o r p i ta operacea oy you at a .ease or a t otaer vocat ions; 

ress: 2325 E. 30 th S t r e e t , Farming ton . NM 87401 

•. 'ell and Lease, or F a c i l i t y Same: Cahn Evaporation Pond 

ition: SW/4 NE/4 NW/4 33. T32N. R10W 

(A) 
Pic Fluid 
sources 

(3) 
P i t F l u i d Type: 
Produced Hater 
Completion F lu ids 
D r i l l i n g F lu ids 
D r i l l Cuctiaas 

(C) 
Maximum Daily 
Discharge to 
each Pic 

CD) 
Pic ~"ram: 
1. Cnliaed 

_ _ j z * •• » e . L - S 

1 Locations 
that Contribute 
F l u i d to P i t 

Cahn #1 

Ealum C #1 

Keys G #1 

Leeper D #1Y 

Sammons I #1 

State BW #1 

State BX #1 

Woods A #1 

Other various 

wells as p i t 

capacity allows 

Produced 

Produced 

Produced 

Produced 

Produced 

Produced 

Produced 

Produced 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Produced Water 

5 BPD 

19 BPD 

5 BPD 

22 BPD 

5 BPD 

5 BPD 

5 BPD 

5 BPD 

29 BPD 

Lined 
L ined 
Lined 
Lined 
Lined 
L ined 
Lined 
Lined 

L ined 

Is this f a c i l i t y locaced in or within 100 horizontal feet or a watercourse? Yes So A 

Watercourse: Any lake—bed or gully, draw, scream bed, wash, arroyo, or natural or nan-maae cnannel through which 
water flows or has flowed. 

Is ground wacer ac che sice at 10 feet or leas from che base of trie pic? Yes No_ X 

I hereby certify chac I am familiar with the informacion contained in and submitted with chls application and that such 
information is crve, accurate and complete to the best of my knowledge and belief." 

(s ignature; i_ace; 

R. J . BROUSSARD DISTRICT MANAGER 
'Printed "ame oi person signing; ( T i t l e ; 



• STATE OF 
NEW MEXICO-

V " ' C1L ' ^ 
";' CONSERVATION 

Y j . DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

Telephone Personal 
Time Date 

W*6 
Originating Party Other Parties 

1 
Subject 

DiscussforT 

ifaj UhiQ X\UA7 <&w-n 

Conclusions or Agreements 

h~fl<frU~r /wisO~\fL. fiij&UT yp£*ufl4 

Dis t r ibu t ion 

• " ' ; " " f jW ' r " -



R.J. Broussard 
District Manager 

SEP-2 1986 

OIL CONSERVATION DIVISION 
SANTA FE 

August 28, 1986 

Amoco Production Company 
2325 East 30th 
Farmington, New Mexico 87401 
505-325-8841 

New Mexico O i l Conservation Division 
State Land Office Building 
Santa Fe, NM 87501-2088 

Attn: Mr. David Boyer 

F i l e : DBB-252-501.61 

Dear Mr. Boyer: 

Registration of Evaporation Ponds 
Cedar H i l l Area, New Mexico 

Per our conversation on August 6, 1986, attached are re g i s t r a ­
t i o n forms per Rule 5 of OCD Order No. R-7940-A, on both our 
Cahn and Schneider evaporation ponds. 

In response to Jami Bailey's l e t t e r of August 1, 1986: 

(1) The Schneider p i t l i n e r i s scheduled to be fixed 
s t a r t i n g today. The p i t has not been i n operation 
for well over a year. The underliner w i l l be patched 
with a solvent adhesive by- bonding together the 
sections of the hypalon l i n e s . Then, the new over-
l i n e r w i l l be i n s t a l l e d . The leak detection system 
w i l l be kept i n place. 

(2) We w i l l inspect and repair the underliner i n the area 
of the r i s e r making sure the l i n e r i s sealed against 
the r i s e r tube. 

(3) As i d e n t i f i e d on the p i t r e g i s t r a t i o n forms, produced 
water from other Amoco operated wells may be disposed 
i n t o the p i t s i f capacity allows. To prevent unauth­
orized use, the p i t s are fenced with chain-link, only 
one water hauling f i r m i s used, and our operators 
check the p i t s d a i l y . We also have several pumpers 
and operators that drive along New Mexico Highway 550 
every day and who could easily see i f unauthorized 
dumping was occuring. The tr u c k - i n water connection 
w i l l be locked with only authorized users having 
keys. 



Page 2 
F i l e : DBB-252-501.61 
August 28, 1986 

at l 5 0 5 ? a 3 2 5 - 8 8 4 ? U e S t i ° n S ^ C o i r a n e n t s ' P^ase c a l l Bruce Elder 

Sincerely, 

BWE/ct 

Attachments 

PI 



E N E R G Y AND M I N E R A L S D E P A 

S T A T E O F N E W M E X I C O 

M E N T 
OIL C O N S E R V A T I O N D I V I S I O N 

TONEY ANAYA 
GOVERNOR 

August 8, 1986 

POST OFFICE BOX 20S8 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501 -2088 
(5051827-5800 

Mr. Bruce Elder 
Amoco Production Company 
Farmington D i s t r i c t 
2325 E. 30th 
Farmington, N.M. 87401 

Dear Mr. Elder: 

Here i s the extent of the Amoco f i l e for the Cedar H i l l ponds. Please note 
my comments after talking to Dale. Please include answers to those 
questions i n your response. Jami Bailey w i l l be reviewing the registration 
form and Roger Anderson the engineering specs. 

Cn f i l e here i s a review of a spray evaporation system for Basin Disposal. 
Phil Baca, our previous engineer, did a l o t of calculations applicable to 
other San Juan Basin locations. I f they would be applicable to your 
situation, l e t us know. 

I hope our conversation on August 6, and the information enclosed w i l l clear 
up a l o t of the confusion regarding the ponds. I f I can be of further 
assistance, please c a l l . 

^Sincerely, 

DAVID G. BOYER 
Hydrogeologist/Environmental Bureau Chief 

DGB:dp 

Enc. 

cc: Frank Chavez, OCD - Aztec 



STATE OF , 5 -
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

elephone 
• P 

ersonal 

Time Date 

Originating Party Other Parties 

77 

upject 

i scussion 

A ^ * . . * J ) W _{2LAJZ^ <2<Qr^?_ 
3^ 

O TT 

*3-
us ions or Agreements 25 ^ 7 

;oncl 1 
rf2^^r.^> J?jP S<X^#^>^ ti^j^j^jfeZ^j' 

^ 5 ^ -

i stribution Signed 



S T A T E O F N E W M E X I C O 

; N E R G Y A N D M I N E R A L S D E P A R T M E N T 

O I L C O N S E R V A T I O N D I V I S I O N 

TONEY ANAYA 
GOVERNOR 

August 1, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501-208B 
(505) 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Amoco Production Company 
501 Airport Drive 
Farmington, New Mexico 87401 
ATTN: MR. R. J. BROUSSARD 

RE: LINED EVAPORATION PONDS, CEDAR HILL AREA, SAN JUAN COUNTY 

Dear Mr. Broussard: 

After review of the f i l e on the permitted Cahn and Schneider lined 
evaporation ponds which are located i n Unit K, Section 25, Township 31 
North, Range 12 West, and i n Unit B, Section 32, Township 32 North, Range 10 
West, I have the following questions and comments: 

(1) What i s the current status of the int e g r i t y of the primary _ 
and secondary liners of the ponds? Relining of the ponds 
was due to he undertaken during Summer, 1985; however, no 
plans, specifications, or notification of completion were 
submitted to thi s off i c e . This information i s required for 
our f i l e s . 

(2) The leak detection system was found to be faulty i n that 
f l u i d seepage was found i n the area of the riser. Please 
indicate how this system has been or w i l l be corrected. 

(3) Are these pi t s receiving produced water from any other wells 
or operators? What precautions are taken to prevent un­
authorized use? 

I would l i k e to remind you that pursuant to Rule 5 of OCD Order No. 
R-7940-A, "the owner/operator of any existing centralized surface disposal 
or collection f a c i l i t y seeking the continued use thereof for disposal or 
collection purposes, must f i l e a P i t Registration Form with the Division by 
September 1, 1986." A copy of Order No. R-7940-A and the required form are 
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enclosed for your convenience. I f you have any questions concerning this 
matter, please contact me in Santa Fe at 827-5882. 

Sincerely, 

JAMI BAILEY 

Field Representative 

JB:dp 

Enc. 

cc: OCD, .Aztec District Office 



STATE OF 
NEW MEXICO 

OIL 
CONSERVATION I' 

DIVISION \i. MEMORANDUM OF MEETING OR CONVERSATION 

Telephone Personal 
Time Date 

3i 3d 

Originating Party Other Parties 

Subject 

Di scussion 

Conclusions or Agreements 

Distribution Signed 



AMOCO} 

R. W. Schroeder 
District Superintendent 

Amoco Production Company (USA) 
Petroleum Center Building 
501 Airport Drive 
Farmington. New Mexico 87401 
505- 325-8841 

August 6, 1982 

New Mexico Oil Conservation Division 
Attn: Frank Chavez 
1000 Rio Brazos Road 
Aztec, NM 87410 . 

File: DHS-355-501.61 

Liner Solar Evaporation Pond Reply 

In response to your "letter concerning construction of lined solar evaporation 
ponds i n the Cedar H i l l area, we are forwarding the requested information. 
F i r s t , with regards to the lin e r vents, we w i l l not i n s t a l l l iner vents on 
this application. Vents are used primarily i n marshy environments and i n 
areas where gas could seep to the surface and become trapped under the li n e r . 
Since the Cedar H i l l area does not f i t either category, we w i l l not require 
l i n e r vents. 

In response to your question regarding the working f l u i d level, the.referenced 
drawings show a pond depth of 37 inches; and the text states the maximum pond 
level w i l l be 22.2 inches. The 37 inches represents the f l u i d level for a 
year's input of water with no evaporation losses and was included mainly to 
show the pond's storage capacity. The 22,2 inches i s the maximum working f l u i d 
level taking evaporation into consideration. The 22.2 inch maximum working 
f l u i d level w i l l be 21.5 inches below ground level. 

I f you have any questions or require additional information regarding the 
p i t s , please contact Tim Clawson at our Farmington D i s t r i c t office, C505) 
325-8841, ext. 246. 

Yours very t r u l y , 



E_r. X . A £/- I _k_L 

•-U-uaur. i i m i 

OCD APPROVED EVAPORATION PITS: 'NORTHWESTERN NEW MEXICO 



CCD APPROVED PRDOUCED WATER EVAPRORATION PITS - NORTHWEST, NM 

Operator 

Amoco 

Basin Disposal 

C & E 

Location 

K 25-31N-12W 
B32-32N-10W 

E3-29N-11W 

C5-30N-11W 

Consolidated Oil C30-31N-13W 
& Gas P34-31N-13W 

Oilfield Services 33-29N-11N 
(Finney) 

SERH 

Union Texas 

0-20-27N-19W 

20-32N-10W 

Status 10/25/85 

Approved in 1982; relined 
in 1985 

Began Operation 10/3/85 

Waiting on Advertisement 

Approved by BLM in 1982 

120 day Temporary Pit Permit 

Application Approved 10/18/85 

Construction to begin 11/1/85 



R. W. Schroeder 
District Superintendent 

July 20, 1982 

Amoco Production Company (USA) 
Petroleum Center Building 
501 Airport Drive 
Farmington, New Mexico 87401 
505-325-8841 

New Mexico Oil Conservation Division 
Attn: Mr. Joe D. Ramey 
Box 2088 
Santa Fe, NM 87501 

New Mexico Oil Conservation Division 
Attn: Mr. Frank Chavez 
1000 Rio Brazos Road 
Aztec, NM 87410 

File: DHS-298-501.61 

Request for Approval of Lined Solar Evaporation Ponds, 
Cedar Hill Area, San Juan County, New Mexico 

Amoco Production Company requests permission to construct two lined solar 
evaporation ponds to dispose of water produced with natural gas from three 
wells. The two ponds will be used to dispose of 100 BWPD from the Cahn Gas 
Com No. 1 (Unit K, Section 25, T31N, R12W) and 200 BWPD combined from the 
Schneider Gas Com No. 1 (Unit B, Section 32, T32N, R10W) and State Gas 
Com "BW" No. 1 (Unit M, Section 28, T32N, R10W). The ponds will be 
located near the Cahn No. 1 and Schneider No. 1 well sites (see Attach­
ment No. 1). Produced water from the State BW No. 1 will be pipelined to 
the 200 BWPD Schneider No. 1 disposal pond (see Attachment No. 2). 

Each of the subject wells produces 100 BWPD from the Mount Nebo Fruit!and 
formation. The water contains 20,000+ ppm total dissolved solids and 
therefore cannot be discharged onto the surface (see Attachments No. 3, 4, 
and 5). Since the water contains no oil or grease, solar evaporation is 
an economical and efficient means to dispose of the produced water. We 
are currently hauling the produced water to our Hogback injection disposal 
facil i t y . This disposal technique is far less economical than solar 
evaporation. 

Both ponds have been designed to evaporate a year's supply of water during 
a five month period from May through September. According to climatologi-
cal data, this area has an evaporation rate of 49 inches during the May -
September period and no evaporation for the remainder of the year (see 
Attachment 6). However, 12 inches of precipitation can be expected during 
the remaining (October - April) seven months, so that the net May -
September evaporation rate was reduced to 37 inches. Using the value of 
37 inches of net evaporation, the ponds were designed to have a sufficient 
surface area to evaporate a year's supply of water during the May -
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July 20, 1982 
File: DHS-298-501.61 

September period. The maximum fluid level in the ponds will be 22.2 inches 
and will occur from October through April (see,Attachment No. 7 and 8). 
By the end of September each year, the ponds should evaporate completely 
dry. 

The ponds will evaporate the water to dryness, leaving a sodium bicarbon­
ate precipitate on the liner. The amount of salt deposited each year will 
be approximately 243,100 pounds or 0.91 percent of the pond volume (see 
Attachment 9). Precipitate f i l l - u p is insignificant over the projected 
pond l i f e of 20 years. We will monitor yearly deposition to insure that 
solids precipitation does not significantly affect the ponds' storage 
capabilities. 

The liner of the 100 BPD pond offsetting the Cahn will be constructed of 
50 mil (1.25 mm) Chevron Industrial Membrane. The liner of the 200 BPD 
pond offsetting the Schneider will be 30 mil (0.76 mm) reinforced chlori­
nated polyethylene. Both liners will be underlain with sand to prevent 
punctures and installed according to the liner company's specifications 
(see Attachments No. 10 and 11). A leak detection system will be 
installed (see Attachment No. 9). Should a leak develop, the ponds will 
be drained (see Attachment 13). The water will be stored in one of six, 
300-barrel tanks on the subject leases. After the leak is repaired, the 
water will be returned to the pond. 

If the ponds are approved, the produced water will pass through a heated, 
two phase separator, allowed to stand in a 300 barrel storage tank, 
mechanically filtered, then discharged into the respective ponds (see 
Attachments No. 14 and 15). For the State "BW", the water will be pumped 
to the Schneider pond following f i l t r a t i o n . 

The land where the ponds will be located is covered with sagebrush. Since 
the land is presently used as a pasture area, the ponds will be enclosed 
with a six foot high fence (11.5 gauge) with three strands of barbed wire 
on top. 

We have already negotiated damage fees with the land owners and are 
proceeding to obtain pipeline rights-of-way. As previously mentioned, we 
plan to pipe the water from the State "BW" to the pond on the Schneider. 
The pipeline will be located alongside the lease road from the State to 
the Schneider. 

If you have any questions, or require additional information regarding 
this request, please contact Tim Clawson at our Farmington District 
office, (505) 325-8841, Ext. 246. 

TDC/tk 
Attachments 
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o J/1, (Sec. 

Attachment No. 2 

Si/'U Sec. 2? 

3 ev as i 

- "Air. o...^ 

State Gas Con© 
"BW" No. 1 

Schneider Gas Com "B" #ls \ 

2>h Cor 
' (Sec. 2B-3J) 

Cahn Gas Com 
No. 1 

O 
Scale; l ' ' .6 l !0 ' 

Cor, ( . W . J2-.J.)} 

PIPEUW. C^TEHLl:.'?. QrSCMmOil: 
Her.lw..nr. at a po:nt th* t Is S6j°.iO'H, lf,>.;.62' from the Nf; Corner o f 

32-TJJM-KJCW s.fpy. County oJ' Sin Juan, State of New Kexico: 
Ther.e* C0SoU9'E, 25-J.2' to Stat ion 2'59 ..!•,""• 
lhft.ee NLU°2S'K, 2V2 .7 ' lo Station ^ • !i'J .9 ; 
thn.ee : t ' U ° i T ? . , 3!,3-?-" tn Sta t im: D>,>5-&; 

, thrncr .v. : .6 c 2?'£, 2iS.':..:J7' t 0 S u l l e n lt>56,.l.?; 
thencr : : 5 i n l l ' K , 6 : i . . j ) ' to Stat ion 16*70.!!;. 
'.hrrxe t.5<°5)'*., •w./.o' te S ta t ion 2?«9>.ii; 
thence "C' / ' IT" ' . , I 0 f . 7 ° " '-o Stat ion 2l,*Ct,.lS and cml of Survey at 

t.hr. rdrr of a c: s?cr..*l pond. 

APPL:C^:IT'S ziy.i i ncu t : : 
T h i : to c e r t i f y tt-at Kred 0. Kerr J r , wr.o subscribed the statement 

Hereon, tne person en.ploye:! ny the undersigned applicant to prepare 
t h i s mac, v *ch rias brer, a-.iopled by tne applicant as the anproMtnaic 
f i n a l Jcci ' . i : .n of tne '-'or*:; thereby shown, and tnat. t h i s map i s f ; . l e i as a.; 

part of trie cc.^plets ar-p) ica tion", and in order that the a inl icant rcay 
obtain the c m e f i t s of the Act or February 25, l'/2!)( p USC l e i ) as amended; 
arid ! fg.'ij-.er c e r t i f y Dial tne r i g h t of way shown hereon is .les.re i f c r 
the transnert&tlo. ' i of Saltwater through a ?J inch bur; e j f i t r rf.\as:', p i p e i i i , 
I.JW.TII --iPSl.'.CK: 73?-H* Width of KM: 20' Acreage: u.j 'u Acres 

rem, DESCRIPTIONS: 
( J l ) beginnina at a point that ia HT,0°12'E 

from the SW Corner of Sec. 2 i , TJ2K, 
H I M -N'HPM. 

Ther.ct tl5?°09'E )00' j 
thence S17°5l 'E u50' i 
thence Si>2°0>>",/ JOO'; 
thence rt]7°51'W 1,50' to P.O.B. 

Contains ) . l Acres More,or Less 

\i/2) Heginni:,,; at a point t . a t ir. S63018'E, 
2L;? .^ t ' : r >.n tne NW Corner o f Sec. j . , TY..K, 
Rl ;» riill'K: . 

j,i<ri.cr J:! 0;,;;•*•;»£ 25a 1; 
thei.ce SiiVM u • , 260'; ' 
Weno: :$<&•"« 26D'; 
thence . ' i ' ^ ' i . , ' j8"E JS01 U the P.O.il. 

Contains l . j > uvres More or Less 

OF PIPE!.IKK: 
State: l S i . - ' 1 

Vee; 9 b 7 ( S e c t i o n )2) 
DLM: 717.n' (Section 29) 
Fee: 521-23' (Section 23) ' 

TOTAL: 7 , W 7 n r 

re or Less 

T i t l e : 

For: AMOCO PK0IWCTI0H COMPANY 

This i s c e r t i f y t.:i-.i. tn i s :uat yar. prep-re-.f from f i e M nolcr- nf 
, - , „ , ! ;.;rv*>'S . T ; : : hy me, an.I t n i t trie saiur arc true and correct to tne 
t.est of try *r.ov 1 e.V.e an-l b e l i e f . 

Frr.i t - Kerr 

Saltwater Ui5t>o.-.a'. . J lpel ine and Ponds 
for 

U O C. 0 t ' H O d U t i t i O K C O M P A N Y 

l.c;;ate.l ir. Sections ?» , l i ' , >> •>•* 
T j W ril'.W f l . M . f . M . , to t in t / Jf Sari Jua.n, Stale 
. i f !ICJ Mexico. 

June U , 



DIVISION LAB0RAT0KY 

•"ARMINGTON, NEV.7 MEXICO 

LABORATORY WATER ANALYSIS 

Attachment No. 3 

Report No: 

Amoco Production, Inc. 

501 A i r u o r t Dr. 

Date:5-14-82 

Farmington, NM 87401 

A t t n : Tim Clawson 

;abmitted By: Tim Clawson 

This report i s i ), c property of N a t i o n a l 
Cementers Corp. .-md neither i t nor any 
part thereof i s t : o be published or d i s - -
closed"without f i r s t securing the ex­
press approval ot laboratory management; 
i t may, however, be used i n the course 
of regular business operations by' any 
person or concern and employees th e r e o f 
r e c e i v i n g such rpport from N a t i o n a l 
Cementers Corporation. 

_Date R e c e i v e d M a y 13, .1982 _' 

e l l No: Schneider Gas Com "B' 

oc a t i o n : #1-S NE/4, Sec 32, T 32 N, R10W Sampled by Tim Clawson-5/12/82 

D e p th:Unknown Fo r r n a t i o n : M t . Nebo F r u i t l a n q 

R e s i s t i v i t y 

Temperature 

S p e c i f i c Gravity(Sp.Gr.) 

PH 
T o t a l Dissolved Solids 

Calcium (Ca + +) 
++ 

Magnesium (Mg ) • 

Chlorides (Cl~) 

Carbonates (CO^ ) 

Bicarbonates (HC0~) 

Su l f a t e s (SO,"") 

I r o n (Fe' ') 
JL 

Potassium (K') 
+ , 

0.59 ohms/m /m aj- 70
0 F 

76 o 

1.010 

(3 1 9 , 6 9 9 ^ 

k2. 

0 

13,392 

<LAP_ 
present 

n i l 

parts per m i l l i o n * 

parts per m i l l i o n 

parts, per m i l l i o n -

parts per m i l l i o n 

parts per m i l l i o n 

parts per m i l l i o n 

parts per m i l l i o n 

parts per m i l l i o n 

parts per m i l l i o n 

parts per m i l l i o n 
Not required 

Sodium (Na )(Di f f e r e n c e ) 

S t a b i l i t y Index (SI) 

EMARKS:.. _ 

i n d i c a t e s parts per m i l l i o n by weight; uncorrected f o r Specific G r a v i t y 

A30RAT0RY ANALYST: Respectfully submitted, 
National Ccuu-uters Corporal 

Clarion Cochran 



.Attachment No. 4 

:;-:>: ico 

LABORATORY WATER ANALYSIS Report No: 

° : Amoco Production Co, 

SOI. Ai r o o r t Dr . 

Date; 5/14/82 

Farmington. NM 87401 

A t t n : Tim Clawson 

This r e p o r t i s 
Cementers Corp 
part thereof i 
closed w i t h o u t 
press approval 
i t may, howeve 
of re g u l a r bus 
person or cone 
r e c e i v i n g such 
Cementers Corp 

the property of National 
. and n e i t h e r i t nor any 
s to be published or d i s -
f i r s t securing the ex-
of l a b o r a t o r y management! 

r , be used i n the course 
iness operations by any 
ern and employees thereof 
r e p o r t from N a t i o n a l 

o r a t i o n . . 

ubmitted By: Tim Clawson Date Received: May 13, 1982 

e l l No: State-Gas com "BW" #1 Depth :Unknown Formation: Mt. Nebo F r u i t l a n 

ocation: SW4, Sec 28, T32N, R10W Sampled by T. Clawson 5/12/82 

R e s i s t i v i t y 

Temperature 

Specific Gravity(Sp.Gr.) 

pH 

T o t a l Dissolved Solids 

Calcium ( C a + + ) 

0.54 ohms/m2/m at 70° F 

77°F 

1.013 

Trace 

14.880 

less than 10 

present 

Magnesium (Mg .. ) • 

Chlorides (Cl") 

Carbonates (CO^ ) 

Bicarbonates (HC0~) 

Sulfates (S0^"~) 

I r o n ( I e ) 

Potassium (K"1") 

Sodium (Na ) ( D i f f e r e n c e ) 

S t a b i l i t y Index (SI) 

jEMARKS:... .. 

i n d i c a t e s p a r t s per m i l l i o n by w e i g h t ; u n c o r r e c t e d f o r S p e c i f i c G r a v i t y 

ABORATORY ANALYST: 

p a r t s per m i l l i o n * 

parts per m i l l i o n 

parts. per m i l l i o n " 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

no t r e q u i r e d 

R e s p e c t f u l l y s u b m i t t e d , 
N a t i o n a l Cementers C o r p o r a t i o n 

C l a r i o n Cochran By 



Attachment No. 5 

DIVISION LABORATOI-A' 

FARMINGTON, NEW MEXICO 

LABORATORY WATER ANALYSIS 
Report No; 

° : h rnn rn P r n r l n r f i n n C o . 

501 A i r p o r t Dr. 

Farmington, NM 87401 

At t n : Tint Clawson 

Date: 3/1/82 

This r e p o r t i s the 
Cementers Corp. an 
part thereof i s to 
closed without f i r 
press "approval of 
i t may, however, b 
of r e g u l a r busines 
person or concern 
r e c e i v i n g such rep 
Cementers Corporat 

property of National 
d n e i t h e r i t nor any 
be published or d i s -

st securing the ex-
laboratory management; 
e used i n the course 
s operations by any 
and employees thereof 
o r t from National 

ubmltted By: Tim Clawson 

e l l No: Cahn GC #1 

Date Received: 

i o n . 

2/16/82 

Depth: Unknown . Formation: Fr u i t l a n d 

o c a t i o n : 32N, 10W, Sec 33 

R e s i s t i v i t y 

Temperature 

Sp e c i f i c Gravity(Sp.Gr.) 

PH 

T o t a l Dissolved Solids 
++ 

Calcium (Ca ) -

Magnesium (Mg"*""*") 

Chlorides (Cl~) 

Carbonates (CO^ ) 

Bicarbonates (HCO^) 

Sulfates (SO,~~) 
-f-f-f ^ 

I r o n (Fe ) 
Potassium (K ) 

a. 
Sodium (Na')(Difference) 

S t a b i l i t y Index (SI) 

0.46 ohms/m /m 

75°F 

1.012 

8.3 

Ol-,02T^ 
66 

903 

13,045 

^10 

n i l 

n i l 

p a rts per m i l l i o n * 

p arts per m i l l i o n 

p a r t s per m i l l i o n 

p arts per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

p a r t s per m i l l i o n 

not required 

EMARKS: -.. _ - " 

Ind i c a t e s parts per m i l l i o n by weight; uncorrected f o r Specific Gravity 

.ABORATORY ANALYST: 

Clarion Cochran 

Resp e c t f u l l y submitted, 
National Cementers Corporation 

By: dM.OJ^l /4 U^JAO-VJ* ' 
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ol !h:s vanes cx!remciy. r.ini;ir.c Irom ncariv 
.e-ei v-. 1\ sloping and undulating on t"nc 
;n;.>i::ii.-.i;. inp plateau lo flic very steep dissected 
mountain -lopes, l l i c soils in this pari of Die 
county .-re generally developing in materials of 

The central and remaining parts of liic countv 
are characterized by broad, gently sloping to 
rolling plain* :md valieys with locally prominent 
outcrops of sandstone and shale, mesas, huttcs. ami 
hogback ridges. Many of the plains and upland 
arc:>.s lo !he cast <:f the Chaco River have a cover of 
alluvial and eolian materials. 

Nearly level to gently sloping valley bottoms 
border many of the principal drainages of the 
county. These occur in the entrenched valleys of 
the San Juan. Animas, and La Plata riven; as well as 
in a number of the smaller ephemeral stream 
systems. 

The area is drained by the San Juan Rivei 
which originates in Colorado and re-enters that 
s;:i-c alter making a loop through the northern part 
of_Sjm_Ju^n_Cj2ujiU In addition to the Sa:: Juan 
River, including the Animas. La Plata, and Los 
Pinos tributaries, this county contains numerous 
mlenniiienl drain3geways. The Chaco River, the 
largest of these intermittent streams, generally 
flows northwesterly from the southeastern pari of 
the county to its confluence with the. San Juan 
River just east of Shiprock. Many of the inter­
mittent si reams are bordered by highly credible 
soils and barren or nearly barren shale hills. During 
periods of flash floods, these streams contribute 
considerable sediment to the drainage system^ 

.Shiprock, in the northwest part of the 
county, has an elevation of 4,945 feet. From this 
point, the general land level increases to the n>>i"th. 
east, .-nd south to 3.maximum1 of slightly-over 
y-.3U0 tee! in the C'luiska Mountains in the 
southwestern pari of the county. Elevations of 
•S.-SOO fee! to slightly more than 7.100 feet are 
common near the east county boundary and in the 
northeastern part near the Colorado-New Mexico 
siate i 

Climate"" 

Distant high mountains shield San Juan 
County from much precipitation thai would 

"T.:i<. J-.-LI::-'.-; was ptcp-rrc! 1>> I rank fc. I luu^li t i-n. I-.SSA. 
•Weather Burra-j S'.alc Clirr.jtolopiM. 

. 6 . 

nih.-r.'.i^e " .v 'u^. 'a i ! from shallow ir.trusion-. o: 
cxliemek « . • • > ! . : : ; wintci . Aridity is maintained 
because the ai: lin.r. the Cu l fo t Mexico loses most 
ol its moisture before it reaches northwestern New 
Mex-co. and much of the moisture in air from over 
the P.iCific is removed by the high western 
mountains over which it flows. 

Average annual precipitation totals from 5 to 
;S inches along th.e valley, .generally increasing with 
increasing elevation to nearly 12 inches along (he 
Colorado border a:,d to more than 15 inches in the 
mountains of the southwest corner. Annual 
amounts may vary greatly, as shown by totals 
ranging frcm ^_jnclics to as much as 24 inches at 
Aztec Ruins National Monument area. Monthly 
precipitation is greatest in late summer and early 
fall when thunderstorms, occasionally accompanied 
by hail, are most active. Winter precipitation' is 
heavier than fall or soring precipitation. 

Th.e snowfall season is November Ihrough April 
with annual totals averaging from 9 inches in the 
valley to more than 20 inches along the Colorado 
border and al high elevalions. Snowfall in the 
Colorado Mountains is Ihe primary source of 
summer iin'galion'waier along Ihe San Juan River. 
Temperatures rarely reach 100 degrees Fahrenheit, 
and only a few days a year have temperatures of 
zero or below. Average annual tempera lure is in 
the low fi flies. The average daily range ol" tempera­
ture is nearly 3.% degrees, so frequent freezing and 
thawing of-the surface lake place in December 
through March when night-lime temperatures 
average below I reeling, hxtremes of tcrnpcrauirc 
in the county have been 1 10 degrees at Fniill.md 
and -35 dep-ees at oioomfield. 

The period between the last freezing or lower 
tempera lure- in the spring and the first in the fall 
ranges from i;<9 days at Chaco Canyon Naiional 
Monument lo 170 days at Ihe Farmington.airport. 
The monthly pattern of temperature nnd precipita­
tion in the county is illustrated in table 2 with d.r.a 
from Aztec Ruins National' Monument. This . 
pattern is generally applicable to other localities 
wilhin the county, for which selected annual 
averages arc listed in table 3. 

^.••'"Pp^ljon for May through October, as 
me.:--- v.! J:y -j C !.tsc A p:m. averages 4° inche> a; 

• Farming on, but may ive as much as 25 percent 
greater at higher plateau locations where there is 
greater wind movement. 

Sunshine occurs about 70 percent of (he possible 
number of hours. Average relative humidity is 
neaily r=0 percent, ranging from 70 percent in earh 
morning hours to .̂ O percent in the afternoons. In 
late spring and early summer, afternoon relative 
humidities are nore nearly 15 to 20 percent. 



T J ' r « r : fv f . ' . icn t-f.JC Ice:** 
f iT i iMt .H i ' jn . A / : - r . P.uiris I\!:«t..->i-..-). r . ' . - i n u i ^ j ^ . 5>.-, . I y ,n Cf«,T.ty,We-.v .V.c>»co I ' O I ! ' / 

Jan Feb t-'o!. A ; i r i l t / av Ju:u- July A u g . Sept. Oc t . Nov 

A - . i - . » r s v »r.a» ' O l u T . 4 3 4 9 SB 6 C 7 7 F.f. 9 1 8 8 8 ? 7 0 5 0 4 5 

A-.r- i . i_— C . M ! Y r r n n . r - v j r r . 1 5 2 0 2 5 3 2 4 1 4 6 5 7 5 5 4B 3 7 2 3 1 7 

D s ' v m - a * 2S 3-5 4 1 5 0 5 9 6 7 7 4 7 2 GO 5 4 3 9 - 3 1 

6 6 7 8 t O 9 5 i f < 3 • r>" 1 0 5 S3 8 7 R0 5 7 

£ > i f f - m c r r . . ' . . m u m - 2 ? -27 1 10 2 1 . 3 1 4 3 4 1 29 13 -7 - IP . 

f i t ; i B . j * t i o " f 
A v c a y e t . n c h - j l . 7 4 . 7 6 • ? 9 ,so . 6 7 . 4 4 . 9 4 1 . 3 2 1.12 1 . 0 9 / . 4 9 . 8 0 

A v . . - u - _ c?3vs 0 . 1 0 m e n o< m o r e ( n o . ) 3 3 3 2 2 1 3 4 3 3 : 2 3 

A v t - i a j c s n o w f a l l t i . ' C l i f i i 6 . 7 4 . 8 2 . 0 0 . 5 T T 0 0 T 0 . 1 t . B 5 . 7 

T • T'*ce. amount too small to measure. 

Table 3. A n n u a l averages of selected clirr-.aiologica! dcia, San Juan County , Ncv/ Mex i co , fo r per iod o l rcccrd through "i950 

T e m p e r a i u r e s P r e c i p i t a t i o n L a s t 3 2 0 F First 32° F T i m e 

M e a n W e a n Yts.of W e a n YrsToT o r L o w e r o r L o w e r E e i w e c r 

5:aiion Elcvaiion m a x i m u m m i n i m u m r e c o r d a n n u a l r e c o r d i n S p r i n g i n F a l l D . n e s 

I c i - t f> F ° F i n c i t es n u m b e r - • • • average d a i t • • • • f l a y s 

Ar - . ' : c R _ m s M a i m n . i l f / . o ~ u m r n i 0 & 4 0 CS 3 5 3 0 9 3 3 5 9 M a y 1 2 O c t . 9 1 5 0 

« V o o m t . i r o 2 S H 1 5 7 9 4 0 8 3 5 01 P . 4 6 6 0 l . l n y 8 O c t . 9 1 5 4 

O ^ c o C a r . y n n M a n o r i a l U o n u m a m 6 1 2 5 6 8 34 2 5 8 6 ? 2a M a y 2 2 O c t . 8 1 3 9 

r j t r m i n g i o n S f JE *• 5 3 9 5 e? 3 5 2 0 6 ; 2 2 4 6 M a y 1 4 O c t 7 1 4 6 
r . i : : r -> ' - - - . : t i " ; A . r j - . r i r : 5-*r?5 6 7 3 7 19 8 . 1 2 2 0 M a y 4 O c i . 2 1 1 7 0 
rrLi«;.d-->r. 6 9 . t o 4 7 6 . S 6 5 5 M a y 1 1 O c t . 7 1 4 9 

rs ' f i t vcot f . l» 5 5 f » 5 7 0 3 5 l l 5 ' 3 5 1 3 M a v 1 0 O c t . 1 2 1 E 5 

5h: :>- t>c< I E * 4 9 7 4 * 7 0 3 7 2 9 7 .0< 3 2 M a y 1 O c t . 1 5 1 6 7 

V . l . ^ . . - y Cu- . -v 745 .0 1'4.97 

'f ipjrt-\ .m:; t . t t f s tallowing ihe station nlnie. such a 3 S c . i n d ca te d i s t ^ - i c e in rr»tli-s a n d d i r e c t i o n f r o m t h e p o s T o f l i c c . 

• l ive two predominant directions of winds in 
live .'.alley are from the east and west, influenced 
ry orientation of the valley. Strong winds are most 
n-mmon from the west. Spring is the wjndiest 
reason with an average of 10 miles per hour. Winds 
of 25 miles per hour or greater occur only 1 percent 
of the time, but they occasionally cause blowing 
dust when the soil is dry. 

L A N D U S E 

Although vnly a small percentage of the land 
arej in San J;:an County is farmed under irrigation, 
tins agricultural enterprise contributes much to the 
couniy's economy. The present irrigation fanning 
is largely confined to Ihe valleys of the San Juan. 
Animas. :md' 1-i Plata river.-., l l w;is estimated by 
ihe Slate Conservation Nced> Committee that 

approximately 49.000 5 3cres o f h n d were irrigated 
in 1966. Urban and industrial expansion during 
recent years -has withdrawn some of the prime 
agricultural land. New lands have been hrough! 
under irrigation to replace that withdrawn for 
other uses: hence, there has been little -or no 
change in total irrigated land in . recent years. 
Alfalfa and corn are the most extensively grown " 
crops: lesser acreages of tree fruits, small grains, 
beans,'vegetables, and potatoes arc grown, but uny 
one of them may be the main cash crop in a 
particular area. 

Ihe Navajo Irrigation Project, a project 
au!hori7.cd tor construction by the Bureau'o! 
Reclamation, will provide irrigation water foi 

• S r * . N! , ' \ i , ' i> S n i l j r u l W j t r r ( o M V . T . i l i o n N r c J s l : i v r i t i > r \ . 

S t j t i s i i . .i l K i - p . i r s . S o i l ( o n « : r v j t i n n Serv ice a m i u t l i r r f o l . - ! _ l j i i . l 

Ma le j i .vnir i - . -s. 1 ^ 7 0 . 
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ATTACHMENT NO. 7 

Amoco Production Company SCALE: none 

S c h n e i d e r E v a p o r a t i o n Pond 

_ . „ . , I I , , , - , i . — 

DRG. 
NO. 7 

P D R M 9 - 7 1 



ATTACHMENT NO. 8 

FENCE 

Amoco Production Company SCALE: none 

Cahn Evapora t ion Pond DRG. 
NO. 



Attachment No. 9 

SOLIDS PRECIPITATION DETERMINATION 

TDS i s assumed to be sodium bicarbonate = 19,000 ppm = 19 g;ri/l 

Solids Precipitated: 
lb/,f-tf3' X 

19 ginZ-f^x 0.062427 gya^ x 100 BWj^x 365 4ays/yr x 5.615 M^/Jbbl. 

= 243,100 lbs NaHC03/yr 

Specific g r a v i t y of NaHCO-j i s 2.2 

Volume of Solids Pre c i p i t a t e d : ± j^O ^ ^ t3 H Q 

243,100 lbs/yr x 2T2-NaHC03 x.62.4 lbs m = 1770 ft 3/yr 

Pond Volume = 195,600 f t 3 f o r 100 BWPD with 37" f l u i d l e v e l 

Pond Volume F i l l Up Per Year: 
f t . 3 f t " 3 

1770 yr /195,600 yr = 0.0091 = 0.91% 



3 r ^ " ' J ' ^ B . t»3 tl il j{ i ' *. '> h i ^ B - ' 
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036 INDUSTRIAL GRADE HYPALON® 

SUPPORTED WITH 10x10 10O0D SCRIM 

1. SCOPE 

1.1 The scope covered by these specifications cov­
ers the furn ish ings and insta l la t ion of a fabric-
reinforced Hypalon lining. All work shall be done in 
strict accordance with the engineers drawings and 
specifications. 

2. CONTRACTOR'S EXPERIENCE 

2.1 Any contractor proposing to perform the work 
hereunder shall have demonstrated his ability to do the 
work by having successfully installed at least two mil­
lion square feet of reinforced membrane lining. 

3. LINING MATERIAL 

3.1 The membrane used for lining materia! shall be 

fabric-reinforced Hypalon of new, first-quality products 

designed and manufactured specifically for the pur-

Property 

Tensile Strength 

Elongation @ Break 

Water Absorption 

Ccid Bend (36 mil 
specimen, reinforced) 

Brittleness Temp. (30 mil 
specimen, unreinforced) 

Ozone Resistance 

Heat Aging 
Tensile Strength 
Elongation @ Break 

3.3 Scrim used in the membrane shall be 10 x 10 
1C0OD polyester of an open type weave that permits 
strike-through of the Hypaion through the fabric to facil­
itate adhesion between the plies of Hypalon. The fill 
yam must have 2.5 turns per inch maximum and 2.0 
turns per inch minimum. All selvage edges must be 
trimmed prior to applying the Hypalon coating. 

3.4 The composite membrane material shall consist 
of a thoroughly bonded, fabric-reinforced Hypalon rub­
ber sheeting. It shall be manufactured by the calen­
dering process and shall be uniform in color, thickness, 
size, and surface texture. The fabric shall be totally 
encapsulated between plies of Hypalon and shall not 

pose of this work, and shall have been satisfactorily 
demonstrated by prior use to be suitable and durable 
for such purposes. The manufacturer shall have pro­
duced, and have in service in similar applications for a 
period of not less than one (1) year, at least ten (10) 
million square feet of fabric-reinforced Hypalon mate­
rial utilizing the same scrim specified for use under 
these specifications. 

3.2 Hypalon utilized for encapsulation of the scrim 
shall be manufactured from a composition of high qual­
ity ingredients, suitably compounded, of which Hypalon 
45 synthetic rubber resin is the sole elastomer. Zinc 
compounds of any kind, induding zinc oxide, zinc 
stearate and zinc dusting agents, are prohibited. Dust­
ing agents of any kind are prohibited on the finished 
product. 

Specification 

1500 psi min. 

300% min. 

2% (wt) max. 

-45°F, no cracks 

-45°F, no failures 

No effect 

1500 psi min. 
150% min. 

extend closer than Vs inch to the edge of the Hypalon 
coating either side of the fabric. Exposed fabric along 
longitudinal edges of roll stock and indications of de-
lamination will not be permitted. The composite mate­
rial shall be a flexible, durable, watertight product free 
of pinholes, blisters, holes, and contaminants and shall 
not delaminate in a water environment. 

The composite membrane material shall be fabric-
reinforced Hypalon consisting of one ply of scrim and 
two plies cf Hypalon as manufactured by Stevens Elas­
tomeric And Plastic Products Inc., Easthampton, Mas­
sachusetts, or approved equal. 

®DuPonts trademark 

Test Method 

ASTMD-412 

ASTM D-412 

ASTM D-471 
(7 days @ 70'F) 

ASTM D-2136 
(Ve" mandrel) 

ASTMD-746 
Procedure B 

ASTM D-1149 (3 ppm 
@ 30% strain @ 
104°F — 7 2 hours) 

ASTMD-412 
(14days@212"F) 

All test values are based on .030"specimens. 

WATERS AVER COMPANY, INC. 



i n:~-;r.ess. 

Strength: 
Warp 
Fiil 

Tear: 
Warp 
Fill 

F'uncture Resistance 

A : : I ; / . D - 7 5 1 

ASTM D-751 
Grab Method 

ASTM D-751 
Tongue Method 

FTM-101 B -2031 

-Speciiic2lion 

.036 and not 
less than .033 

200 Lbs. 
200 Lbs. 

80 Lbs, 
80 Lbs. 

180 Lbs. 

3.5 The fabricator shall be an experienced firm cus­
tomari ly engaged in factory-fabricating individual 
widths of fabric-reinforced Hypalon roll stock into large 
sheets. Factory seams shall have a minimum of 1-1/2" 
scrim to scrim overlap when made by the solvent 
seaming method, and 5/s inch scrim to scrim overiap 
when made by the heat welded method. 

Each factory-fabricated sheet shall be given promi­
nent, unique indelible identifying markings indicating 
proper direction of unrolling and/or unfolding to facili­
tate layout and positioning in the field. Each factory-
fabricated sheet shall be individually packaged in a 
heavy cardboard or wooden crate fully enclosed and 
protected to prevent damage to it during shipment, 
prominently identified in the same fashion as the sheet 
within and showing the date of shipment. Until in­
stalled, factory-fabricated sheets shall be stored in 
their original unopened crates; if outdoors, they shall 
be stored on pallet and shall be protected from the 
direct rays of the sun under a light-colored heat-
reflective opaque cover in a manner that provides a 
free-flowing air space between the crate and cover. 

4. OTHER MATERIALS 

4.1 Solvent for cleaning contact surfaces of field 
joints and for other required uses shall be as recom­
mended by the manufacturer or approved fabricator of 
the fabric-reinforced Hypalon. 

4.2 All seaming, sealing and high-solids adhesives 
shall be of a type or types recommended by the manu­
facturer or approved fabricator of the fabric-reinforced 
Hypalon and shall be delivered in original sealed con­
tainers each with an indelible label bearing the brand 
name and complete directions as to proper storage, 
use and application of the adhesive. 

5. INSTALLATION 

5.1 Prior to ordering fabric-reinforced Hypalon ma­
terial, the contractor shall submit, for the engineer's 
approval, shop drawings showing lining sheet layout 
with proposed size, number, position, of all factory-
fabricated sheets and indicating the location of all field 
joints. Shop drawings shall also show complete details 
and/or methods for anchoring the lining at top of slope, 
making field joints, seals at structures, etc. 

5.2 Lap jo ints shal l be used to seal factory-
fabricated sheets of fabric-reinforced Hypalon together 
in the field. All field joints between sheets of fabric-
reinforced Hypalon shall be made on a supporting 
smooth surface and, unless the weather is sufficiently 
warm, heat guns shall be used to make the sealing 
temperature at least 90°F. The lap joints shall be 
formed by lapping the edges of sheets a minimum of 3" 
scrim-to-scrim. The contact surfaces of the sheets 
shall be wiped clean to remove all dirt, dust, moisture, 
or other foreign materials, then wiped with 111 Trichlo-
roethane. Sufficient Hypalon-to-Hypalon bonding ad­
hesive shall be applied to both contact surfaces in the 
joint area and the two surfaces pressed together while 
wet and immediately-rolled. Any wrinkles shall be 
smoothed out and any cut edges of the fabric-
reinforced Hypalon shall be sealed with high solids Hy­
palon adhesive to prevent wicking. 

5.3 Any necessary repairs to the Hypalon mem­
brane shall be patched with a piece of the membrane 
material itself and Hypalon-to-Hypalon adhesive. The 
adhesive shall be applied to the contact surfaces of 
both the patch and lining to be repaired, the two sur­
faces pressed together immediately and rolled, and 
any wrinkles smoothed out, all in accordance with Par­
agraph 5.2 hereof. 

5.4 All joints, on completion of the work, shall be 
tightly bonded. Any membrane surface showing injury 
due to scuffing, penetration by foreign objects, or dis- ' 
tress from other causes shall, as directed by the engi­
neer, be replaced or repaired with an additional piece 
of fabric-reinforced Hypalon membrane of the proper 
size. 

5.5 On completion of installation, the contractor 
shall dispose of all trash, waste, material and equip­
ment used in connection with the work hereunder, and 
shall leave the premises in a neat and acceptable con­
dition. 

6. SEAM STRENGTH 

6.1 All factory and field seams (joints) shall, after 12 
days, have a seam strength of 170 pounds when 
tested in accordance with ASTM D-751, Grab Method 
(using 4" wide specimens having a length of 10" plus 
the seam width). The distance between the jaws of the 
testing apparatus at the start of the test must be8"plus 
the seam width and shall have sufficient strength in 
peel that they fail by delamination from the scrim rather 
than in the plane of the seam. 

WATERS AVER COMPANY, INC. 
3550 WYNKOCP STREET . DENYER, COLORADO 80216 . (303) 6234111 



WAttRSAVER COMPAN^F'C, 
POST OFFICE BOX 16465 4 DENVER. COLORADO 80216 & (303) • 623-4111 

GENERAL INSTRUCTIONS FOR OOBSITE PREPARATION 

POND AND RESERVOIR MEMBRANE LINERS 

Plant and Office - 3550 '.Vynkoop Street 

1. The earth upon which the, liner will be placed must be smooth and free from 
sharp rocks, roots, vegetation, and other foreign material. A compacted 
substrate is advisable to prevent settling. Compaction around pipes and 
structures is especially important. 

2. Check measurements and grades prior to start of liner installation. Sur- . 
veyor control stakes should be left in place to assist in placing the lining 

3. Dig the anchor trench as shown on the shop drawing or the engineering drawings. 
A typical cross section is found on TLD-74, where a minimum 12" setback is 
shown. ALWAYS THROW EARTH FROM TRENCH AWAY FROM SIDE SLOPE. 

4. Crew size will depend on the project size. A minimum of 6 men is required, 
most projects need at least 10 men to spread panels. 

5. Old tires or sand bags will be needed to keep the material in position during 
windy conditions. Normally 10 tires per panel up to 50 tires are required. 

6. Tools and equipment not supplied by Watersaver include; wiping rags, paint 
brushes for adhesive, rakes and shovels. Liner panels may weigh as much as' 
40002. A large front end loader or for k l i f t will be required to assist in 
the spreading of the 1j ni ng material. Palleted cartons are about 84" x 36" 
x 35". 

7. Cements and adhesives shall be kept from extreme heat and cold. 

8. A Technical Services Representative is available from the Watersaver Co. for 
a small fee when made part of the purchase agreement. 

9. All PVC (Vinyl) liners must be covered with earth i f an extended life is expected. 
A minimum of 12" of earth should be placed on the bottom and slopes. Side 
slopes of 3:1 or less are normally required to hold the earth cover. Windy , 
conditions may require special rip rap considerations. 

10. Driving on the liner is permitted only when the liner is f i r s t covered with 
12" of earth. If an area is to have sustained traffic 24" of cover is advised. 
Damage to the liner must be repaired as i t is discovered! 

11. Structures including, pipes, splash pads, inlets, outlets, and headwalls should 
be finished prior to placement of the liner. Prefabricated corners and pipe seals 
are available for flashing the liner to structures. 

This sheet is furnished to aid in planning liner installations. Watersaver Co., 
Inc. as a supplier of materials only, does not assume responsibility for errors 
in design, engineering, quantities, or dimensions. 

panels. 

JPS-76 
Supersedes JPS-74 



POST OFFICE BOX 16455 £• DENVER,-COLORADO S021S i {isST-G23-4111 
Plant and Off ice - 2.5(50 Wynkoop Street 

STANDARD SPECIFICATION'S 

POLYVINYL CHLORIDE (PVC) PLASTIC LININGS 

01 - GENERAL REQUIREMENTS 

The work covered by these specifications consists of installing a polyvinyl 
chloride (PVC) plastic lining in the (lagoon, reservoir, canal, etc.) where shown . 
on the drawings or directed by the Engineer. All work shall be done in strict 
accordance with the drawings and these specifications and subject to the terms 
and conditions of the contract. 

02 - PVC MATERIALS 

A. General. The materials supplied under these specifications shall be f i r s t 
quality products designed and manufactured specifically for the 

purposes of this work, and which have been satisfactorily demonstrated by prior use 
to be suitable and durable for such purposes. The manufacturer of the calendered 
rolls shall show where a minimum of 500,000 sq.ft. (45,000 sq.m.) of its 76" (193 cm) 
wide material has been installed for lining hydraulic structures. 

B. Description of PVC Materials. PVC (polyvinyl chloride) plastic lining shall 
consist of 76" (193 cm) widths of calendered 

polyvinyl chloride sheeting fabricated into large sections by means of special factory-
bonded seams into a single panel, or into.the minimum number of large panels required 
to f i t the jobsite as supplied by WATERSAVER CO., INC., 3550 Wynkoop St., Denver, 
Colorado (303-623-4111). 

1. Physical Characteristics - The PVC materials shall have the following 
physical characteristics. 

PROPERTY 10 Mil 20 Mil 30 Mil Test Method 

Thickness + 7% + 52 + 5% ASTM D-1593 
Specific Gravity 1.23 1.23 1.23 ASTM D-792-A 
Tensile Strength,lbs./in. width 24 52 66 ASTM D-882, Method B 
Modulus (a 100% Elongation, lbs/in. 9 20 30 ASTM D-882, Method B 
Ultimate Elongation, % 250 300 325 ASTM D-882, Method.B 
Oven Aging (Wt.loss, % max.) 0.7 0.5 0.4 2" x 4" sample 16 hrs. 

in a forced air cir­

Tear Resistant: 
culating oven @212°F. 

Tear Resistant: 
culating oven @212°F. 

A. Elmendorf, grams 1500 4000 6000 ASTM D-1922 
B. Graves Tear,lbs.min. 3.25 6 8.25 ASTM D-1004 

Low Temperature Impact, °F 0 -15 -20 ASTM D-179.0 
Water Extraction 

ASTM D-179.0 

(% loss max.!04°F for 24 hrs.) 1.0 .3 .15 ASTM D-1239 
Volatility % loss max. 1.5 1.0 .75 ASTM D-1203, Method A 
Dimensional Stability 

ASTM D-1203, Method A 

((3212°F, 15 Min.) % max.change 6 5 5 ASTM D-1204 
Resistant to Soil Burial: 

Tensile Strength Loss (% Max.) 5.0 5.0 5.0 Par. 4c. (1) per Bureau 
Elongation Loss {% Max.) 20.0 20.0 20.0 of RecTamation proce-

dure. 

SPVC - 76 



- 2. PVC, materials- shal^be manufactured from domestic virgin :;:;-!y. !.-.-. ) •- . , - ..; :• 
* • ' resin and specif i^^ply compounded for the use in .hj^fcaul ic facilities. 
processed material shall not be used. . I t shall be neutral gray to black in color anc" 
produced in a standard minimum width of at least 76" (193 cm). Thickness shall be as 
shown on the drawings. Certification test .results shewing that the sheeting meets the 
specifications shall be supplied on request. 

03 - FACTORY FABRICATION 

Individual calender widths of PVC shall be factory fabricated into large panels. 
The manufacturer of the calendered rolls shall show where a minimum of 500,000 sq.ft. 

(46,000 sq.m.) of its 76" (193 cm) wide material has .been installed for lining hydraulic 
structures. Lap joints with a minimum joint width of 1/2 inch (13 mm) shall be used. 
Factory made splices shall have a strength of 80% of the specified sheet strength. After-
fabrication, the lining shall be accordion folded in both directions and packaged for 
minimum handling in the field . Shipping boxes shall be substantial enough to prevent 
damage to contents. 

04 - PLACING OF PVC LINING 

A. General - Installation shall be performed by a contractor that has previously 
installed a minimum of 500,000 sq.ft. (46,000 sq.m.) of this material 

or by a contractor that has a fabricator field representative in attendance. The surface 
(substrate) to receive the liner shall be smooth, and free of sharp objects that could 
puncture the lining. All vegetation must be removed. A soil sterilant may be required 
at the discretion of the Engineer. The PVC lining shall be placed over the prepared sur­
faces to be lined in such a manner as to assure minimum handling. I t shall be sealed to 
all concrete structures and other openings through the lining in accordance with details 
shown on the drawings submitted by the contractor and approved by the Engineer. The 
lining shall be closely fitte d and sealed around inlets, outlets and other projections 
through the lining. Any portion of lining damaged during installation shall be removed 
or repaired by using an additional piece of lining as specified hereinafter. 

1. Field Joints - Lap joints will be used to seal factory fabricated panels of 
PVC together in the field. Lap joints-shall be formed by 

lapping the edges of panels a minimum of 2 inches (50 mm). The contact surfaces 
of the panels shall be wiped clean to remove all dirt, dust or other foreign 
materials. Sufficient cold-applied vinyl to vinyl bonding adhesive shall be 
applied to the contact surfaces in the joint area, and the two surfaces pressed 
together immediately. Any wrinkles shall be smoothed out. Field made splices 
shall have a strength of 80% of the specified sheet strength. 

2. Joints to Structures - All curing compounds and coatings shall be completely 
removed from the joint area. Joining of PVC to con­

crete shall be made with vinyl to concrete adhesive and mechanically fastened. 
Unless otherwise shown on the drawings, the minimum width of concrete to PVC 
joint shall be 8 inches (20 cm). 

3. Repairs to PVC - Any necessary repairs to the PVC shall be patched with the 
lining material itself and cold applied vinyl to vinyl 

splicing adhesive. The splicing adhesive shall be applied to the contact surfaces 
of both the patch and lining to be repaired, and the two surfaces pressed together 
immediately. Any wrinkles shall be smoothed out. 

4. Quality of Workmanship - All joints, on completion of the work, shall be 
tightly bonded. Any lining surface showing injury 

due to scuffing, penetration by foreign objects or distress from rough subgrade 
shall, as directed by the Engineer, be replaced or covered and sealed with an 
additional layer of PVC of the proper size. A Technical Service Representative 
will be made available to the contractor i f the contractor.desires. The contrac­
tor will bear the expense of this Technical Service Representative. The Technical 
Service Representative is not directly responsible for the quality of the work 
involved; such responsibility will be solely that of the contractor. 

co\;r _ 7fi 





Charon Attachment No.. 11 

Construction Guide CG-64P 
Chevron Industrial Membrane (CIA/I) for 
Earthen Reservoirs 
1.0 DESCRIPTION 

This specification covers the installation of Chevron's Industrial Membrane System (CIM) in reservoirs, ponds, pits or 
lagoons designed to hold water, chemical and/or sanitary waste and to prevent seepage into the surrounding soil. 

2.0 MATERIALS 

2.1 Chevron Premix CIM 

2.2 Chevron Act ivator CIM 

2.3 Chevron Bonding Agent 

2.4 Fabric Mat (See Table I) 

3.0 SAFE PRACTICES 

Construction should be done with due regard to use of equipment and procedures designed to minimize danger to 
personnel and materials. Chevron U.S.A. Inc./Asphalt Division provides Safety Practice Recommendations for 
considerations when installing the CIM System. (Refej to Appendix 1, CIM Manual.) 

4.0 CONSTRUCTION OFTHE BASIN 

4.1 Construction 

The basin may be excavated by any convenient means. Excavated soil is graded into a compacted embankment. 
The surfaces of the basin shall be tightly compacted, smooth, and free of holes, rocks, stumps, debris or sharp 
protrusions of any sort. Liner is anchored by backfill in a trench excavated around the perimeter of the 
embankment. Any weed growth in the basin should be removed. 

(See paragraph 5.6 concerning herbicides if they are required for treatment of subgrade soils.) 

The slope of the sides shall be determined according to good engineering practice after due consideration of the 
type of soil, the intended use of the pit, the risk of danger in case of collapse, etc.; but the slope of a non-reinforced 
earthen wall should never be steeper than 2 (horizontal) to 1 (vertical), and preferably not steeper than 3 to 1. 

TABLE I 

FABRIC SCRIM AND MINIMUM APPLICATION RATE OF CIM 

FABRIC SCRIM 
WEIGHT 
Oz/Yd J SUPPLIER 

MINIMUM APPLICATION 
RATE OF CIM 

Gal /Yd J 

WET 
MILS 

LINER M I N I M U M 
MIL THICKNESS 

CEREX 2.0 MONSANTO 
TEXTILES CO. 

0.232 40 35 

BAMILEX XP-113 4.1 

SCRIM 3.1 

BAY MILLS LTD. (CANADA) 0.232 AO, 

CHEVRON U.S.A. INC. 0.336 60 
ASPHALT DIV. ' 

50 

PETROMAT 4.4 PHILLIPS 
FIBERS CORP. 

0.464 80 70 

CG-64P1CD-1 1-8Vi 
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4.2 V e n t i n g 

Cont inuous flexible membrane pond linings can be damaged to failure by gas pressure created beneath them. Gas 
format ion is common in some oil and gas producing areas, or can occur if organic materials are present in the soil 
beneath the reservoir membrane. Certain bacteria may attack the organic matter and create gassing. 

In Gulf Co = s; iocations and other areas where marsh lands and oil deposits are found, gas producing mechanisms 
tend to be act ive. Hence, these areas should be carefully surveyed to determine whether this si tuat ion exists before 
the pit is bui l t . If cont inuous gas evolution is detected, the reservoir should be built w i th a bo t tom slope of about 
(3%) three percent. Sloped underdrains (French drains, perforated pipe) should be constructed at intervals of about 
50 feet. These are to vent any generated gas to the higher elevations of the embankment berm where the vent pipes 
or flaps can be easily installed. 

For large installations, in gas producing locations, the design of the gas venting system may require special ' ' 

engineering, especially if the bot tom of the reservoir is not a sloped single one-plane area, f tefer to Figure II. 

Other approved vents may be used. 

5.0 I N S T A L L A T I O N O F T H E M E M B R A N E 

5.1 C h e v r o n B o n d i n g A g e n t 

Before laying any fabric for the membrane. Chevron Bonding Agent shall be applied over any areas of concrete, 
metal , o r s r o n e w h i c h are to be covered wi th CIM. 

5.2 P l a c e m e n t o f Fabr ic S C R I M 

/ Selection of the SCRIM for the membrane depends on the end use of the pond or reservoir. For light duty such as 
/ shallow fish ponds (up to 10 feet deep) or decorative landscaping ponds, two ounce Cerex is suitable. For medium 

/ duty , such as ponds or reservoirs f rom 10 to 25 feet deep, or where occasional foot traffic wi l l occur, use 3 ounce 
/ CIM SCRIM, or Bamilex XP-113. For heavier duty, ponds or reservoirs over 25 feet deep, or where hooved animals 

/ may walk on the membrane to drink, use 4.4 ounce Petromat or Bamilex XP-113 and cover the finished membrane 

I w i t h a layer of sand, soil, or gravel for a depth of (30 Cm) 1 foot. See Table I for mat descript ion and recommended 
y coverage. 

SCRIM shall be placed over the entire surface of the pit using a 6-inch overlap on longitudinal and transverse joints.' 
Refer to overlap detail. (Figure III) 

The liner architect should pay particular attention to geographical condit ions including cl imate and prevailing wind 
direct ions. Placement of the SCRIM shall include provisions for overlap not to oppose prevailing winds. Fasteners 
and /o r weights (sandbags, used tires, containers, etc.) may be required to contain SCRIM during construct ion and 
unti l ready for service. 

Membrane & SCRIM Compacted Back Fill 
Figure I CIM 

SCRIM 

Compacted Soil 

X 

Y 

CG-64P (CD-11-81) 
(Supersedes 5-80) - 2 -
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The SCRIM shall extend over the outside edge of the F»v f n d ocrc.su the ;..oitoin of a cine!: cx< jvi i teci to .. 
min imum depth of one foot (see Figure I). After construction of the rrterworaru.* system is completed, l i v j d i tch she : 
be backfil led and compacted thoroughly. 
In corners, the SCRIM shall be cut to fit so that no area shall have more than three layers. There shall 'be no air 
pockets under the fabric nor any bulky areas caused by too many layers. 

5.3 I n s t a l l a t i o n of C h e v r o n I ndus t r i a l M e m b r a n e (CIM) 

CIM shall be spray applied over the SCRIM at a rate of not less than specified in Table I for the particular type, of 
SCRIM. The SCRIM wil l absorb most of this amount, creating a completely waterproof system. Extra membrane 
shall be used at joints to ensure complete coverage. 

If work cannot be completed in one day, about two feet of fabric shall be left uncoated to fo rm a joint for the next , 
day's work . 

Any areas where fabric is not completely coated after the membrane has cured shall be o'versprayed until all fabric ' ; 
is covered. 

SCRIM extending outside the basin into trenches or ditches shall be thoroughly coated w i th membrane. 

For potable water service and /o r extreme sunlight exposure (such as Middle Eastern desert condit ions) all areas of 
the pond, lagoon or reservoir shall receive a thin layer of clean dry aggregate, assuring complete coverage, directly 
into the CIM wi th in 30 minutes of CIM application to the SCRIM. Aggregates may be 20 /30 mesh sand or larger. 
This is not necessary below constant fluid level design or where protective cover (soil) is specif ied for the complete 
system. 

5.4 B a c k f i l l i n g * 

Af ter the membrane has cured, all trenches or ditches into which the membrane-coated SCRIM extends shall be 
backfil led and compacted. 

5.5 Cover M a t e r i a l 

All areas of the pond or reservoir wh ich wil l be subject to animal or rubber-tired wheel traff ic shall be covered w i th a 
min imum of 15 cm (6") of sand or soil containing no sharp aggregate. If gravel is used a min imum of 15 cm [6 
inches) of sand or soil shall be placed before the gravel is applied. 

If the pond, pit or reservoir is to be dredged or "harvested" using mechanical equipment, a min imum of 60 cm [2 
feet) of cover shall be placed. The cover material should consist of two layers of distinctly di f ferent characteristics 
(size, color, or texture) so the operator of the harvesting equipment wil l realize how close to the membrane he is 
operating so no damage wil l be done. 

5.6 Soil Appl ied Herbicides 

Where there is danger of weed seeds being germinated in the soil below the proposed membrane, it may be advisable 
to treat the compacted subgrade w i th a herbicide. Where the membrane has been covered w i t h sand or gravel to 
prevent puncture by animal hooves, the cover material may require treatment w i t h herbicides. 

An appropriate herbicide should be used to preclude damage to the CIM by any plant g r o w t h . Fol low manufacturer 's 
instructions on the handling and safety of any herbicide used. 

6.0 GENERAL L I M I T A T I O N S 

No phase of this construct ion shall take place if: 

1. Material temperature at t ime of application is below 60°F. 

2. Surface temperature is below 50°F. 

3. Rain is imminent . 

4. Surface temperature drops below dew point. 

5. Other condi t ions are obviously unsuitable. 

-3 
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7.0 DISCLAIMER OF WARRANTIES 

CHEVRON I N D U S T R I A L MEMBRANE 
L IMITED W A R R A N T Y 

Chevron U.S.A. Inc.. Asphalt Division 
^Company) warrants that for a period of five (5) 
years fol lowing date of shipment to the purchaser. 
Chevron Industrial Membrane (CIM), when applied 
in the approved manner, according to good 
construction procedure and subjected to normal 
uses and service for which it is designed: (a) wi l l 
not become brit t le or crack due to normal expo­
sure or normal construct ion, (b) wi l l provide a 
water barrier, and (c) wi l l not fail cohesively in a 
properly applied membrane where movement does 
not exceed normal design basis. 

The Company shall, at its opt ion, either 
refund the purchase price of, or provide replace­
ment for, that port ion of the CIM materials which 
fail w i th in said five (5) year period to perform in 
accordance wi th this Warranty, and such refund or 
replacement shall constitute the fu l l l imit of the 
Company's l iabi l i ty and obligation for any such 
failure. 

Normal use and service excludes, among 
others, the exposure of the. CIM to harmful 
chemicals, abuse by any machinery, equipment 
or people, or excessive pressures or stresses f rom 
any source whatsoever. This Warranty shall not 
apply if the membrane is ruptured by any cause 
other than failure of the CIM and/or is subject to 
misuse or abnormal use or conditions during said 

five (5) year Warranty. The Company makes no 
warranty wi th respect to appearance, color or 
adhesion of any protective coatings. 

This Warranty shall further not apply to 
The application of the Membrane to Portland 
cement concrete intended for constant submersion 
The Company makes no Warranty w i th respect t o 
this unrecommended usage and buyer and user of 
CIM accept complete risks of failure should it 
be so employed. 

" THE A B O V E WARRANTY IS IN L IEU 
OF A N Y AND A L L OTHER WARRANTIES A N D 
THE COMPANY MAKES NO OTHER WAR­
RANTIES, EXPRESSED OR IMPLIED IN FACT 
OR BY LAW, INCLUDING, BUT NOT L IMITED 
TO. A N Y W A R R A N T Y OR MERCHANT­
A B I L I T Y OR . FITNESS FOR A PARTICULAR 
PURPOSE OR A N Y IMPLIED W A R R A N T Y 
ARISING FROM COURSE OF DEAL ING OR 
USAGE OF A N Y T R A D E IN RESPECT OF THE 
COMPANY M A T E R I A L S , EXCEPT AS PROVID­
ED HEREIN . THE COMPANY S H A L L NOT BE 
L IABLE OR O B L I G A T E D FOR ANY LOSS OF 
PROFITS OR CONSEQUENTIAL OR OTHER 
D A M A G E , AR IS ING, DIRECTLY OR IN­
D IRECTLY, IN RESPECT OF THE COMPANY 
M A T E R I A L S OR THE USE OR FA ILURE 
THEREOF, RESULTING FROM A BREACH OF 
W A R R A N T Y OR NEGLIGENCE. Buyer and user 
of CIM recognize that i t is used in connection 
wi th engineering designs and circumstances 
beyond the Company's control and accept risks 
of failure beyond the l imits of this Warranty. 

CG-64P(CD-11-81) 
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! ^ V R O l M i N D U 
LINER S Y S1 

Typical Material Properties — Supported Extended Polyurethane 

MS 

Property Method Type 1 Type 2 Type 3 Type 4 

Thickness ASTM 0751 
1. Overall imils, minimum) 25 •45 30 70 

Minimum Tensile Properties ASTM D751 

1. Breaking Strength - fabric TD 50 70 110 100 
(pounds minimum) MD 70 120 120 • 140 

Breaking Strength - composite MD 90 160 130 220 
T D 75 160 . 130 160 

Tear Strength (pounds, ASTM D751 
(minimum) composite Tongue Method 

8x8 in. sample 
1. Initial 2.5 4.5 35 •4.5 

2. After Heat Aging 212°F. 30 days 2.5 4.5 • 35 4.5 . 

Low Temperature Composite ASTM D2136 - 4 0 ° F - 4 0 ° F - 4 0 ° F - 4 0 ° F 
1/8 in. mandrel. 
4 hrs.. Pass 

Unsupported sheet, 100 mils below - 6 0 ° F 

Dimensional Stability ASTM D1204 
(each direction 212°F, 1 hr. - 0 . 8 - 0 . 5 - 1 . 3 -0 .7 
percentage change maximum) 

Resistance to Soil Bur ia l 
(pecent change maximum in 
original values) 

a. Unsupported sheet 
1. Breaking Factor 
2. Elongation at Break 
3. Initial Modulus 

b. Membrane Fabric Breaking Factor 

Bonded Seam Strength 
(pounds, minimum) 

Hydrostatic Resistance 
(pounds/sq. in. minimum) 

02one Resistance 

Ply Adhesion (each direction, 
pounds/in. width minimum 

Volatile Loss, % 
(Unsupported) 

(Puncture Resistance, lbs.) 

ASTM D30B3 
365 day^soil burial 
30 mil sheet 
(as modified in 
Appendix A) 

ASTM F>882 

ASTM D751 

ASTM D751 
(As modified 
in Appendix A, 
12 in./min.) 

ASTM D751 
Method A, .Procedure I 

ASTM Dl 149 
(As modified in 
7 days. 100 pphm 
104°F, 1/8 in. ben: loop 

ASTM D413 
Machine Method 
Type A 

ASTM D1203 
Method A 
30 mil. sheet 

FTMS 101 B 
Method 2065 

T B D 

+ 15 
- 1 5 
+ 30 

TBD TBD 

greater than single layer 

80 210 250 

NA 

NA 

0.4 

25 50 45 

TBD 

280 

70 

1 Test value of "after exposure" sample is based on precut sample dimension. 120 day test is required for initial certification. 

2 Supporting Fabrics: 

Type 1: Nylon 6.6 2.0 o z / y d 2 

Type 2: Polypropylene 3.1 o z / y d 2 

Type 3: Composite of 2 layers 0.5 o z / y d 2 nylon 6.6 plus 5x5 lOOOd polyester scrim (4.1 c z / y d 2 total) 
Type 4: Polypropylene 4.4 o z / y d 2 

- 5 -
CG-64P(CD-11-81) 
(Supersedes 5-80) 



VENT DETAIL 

1- ^ 

Polypropylene stock 
coated 50 mil CIM 

(7) CIM & Petromat 

(2) CIM tack coat 

(?) Vent embedded in tack coat 

(7) CIM cover coat 

VENT 
Manufactured By: 3-19-80 

K. D. Coleman Co. 
P. O. Box 414 
Santa Clara, California 95052 J.E.H. 

CG-64P(CD-11-81 ) 
(Supersedes 5-80) 
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Detail of Anchor Block 
(Typical) 

1. Butt scrim to base of anchor block. 

2. Spray apply CIM over scrim and to height ot influent pipe underside. 

3. Place scrim overlapping initial layer 6" min. and up anchor 

block 15" min. to base of influent pipe. 

4. Allow CIM & scrim to cure 15 min. minimum but no longer than 2 hours. 

5. Spray apply CIM over scrim reinforcement. All 4 sides. 

CG-64P (CD-11-81) 
(Supersedes 5-80) 
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DAMAGE REPAIR PROCEDURE FOR CIM LINER SYSTEM 

If Membrane should be damaged due to accidental mechanical action and it is necessary to patch, 
the fol lowing steps are necessary: 

Step No. 1 

Remove all dirt or contaminants surrounding the damaged area. 

Step No. 2 

By use of a wire brush, or other mechanical means, severely abrade the membrane surface and base 
surface al lowing for a minimum 6" overlap of scrim patch. 
Step No. 3 
Inspect for absolute cleanliness and apply Chevron Bonding Agent to abraded area at the rate of 
0.015 gallons per square yard. 

Scrim Patch 

Step No. 4 

Cut additional piece of scrim to cover abraded area. 

Step No. 5 

Apply CIM over the entire abraded area. Apply scrim patch over the freshly applied CIM and press 
patch into place. Apply CIM by spray or spatula over the scrim patch at two (2) times the rate 
specified for CIM application. 
Step No. 6 
Al low to cure a minimum of 4 hours before returning to service. 

- 9 - CG-64P (CD-11-81) 
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Attachment No. 12 
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ATTACHMENT NO. 13 

COVERED 
FIBERGLASS 
TANK 

f 
NOTE: Portion of tank w i l l be below 

ground l e v e l so that tank l e v e l 
i s same as pond l e v e l . 

Amoco Production Company SCALE : none 

Pond D r a i n a g e . : 

D R G . -| o 
N O . 



Amoco Production Company 

Surface Production Equipment 

SCALE: none 



M| IHUl:lltiY i mi. 

4 i.-

CHNEIDER "B" LEASE 

TANKS 

PIPELINE TO SCHNEIDER 

SEPERATOR 

WELLHEAD 

PUMP FILTER 

STATE "BW" LEASE 

SEPERATOR 

WELLHEAD 

EVAPORATION 
POND 

CAHN LEASE 

TANKS 

EVAPORATION 
POND 

WELLHEAD 

Amoco Production Company SCALE: none 

Schematic layout f o r Evaporation F a c i l i t i e s DRG. 1 c-
NO. 1 3 

FORM 432 2-71 



April ĵ̂ cufî ^ t̂uddHT)ĝL 
Dcrwar. Colorado 80202 

OoMpwy 

Joe D. Roup (3) 
Secretary-Director 
Hew Mexico Oil Conservation fn—tiitnii 
P. 0. Box 2088 

, 2 - | 
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CONSERVATION COMK.. 
Santa Pa, SM 87501 S n [ l i, ~, 

Plla: BAS-410-986.511 

Application for Watar Diapoaal, Mt Nabo 
Fruitland Fiald Extanalon 
San Juan County, New Maxico 

Purauant to my talaphona convaraatlon with Dick Staaata, wa ask that our 
captioned application filad with you by lattar dated October 12, 1977 and 
supplemented by information contained in our letter dated February 15, 1978 
be aet for examiner hearing on Wednesday, May 17, 1978. The facts and atate-
menta in thoae two letters are correct except for one minor change. We can 
no longer use the Leeper Gas Com "B" Fruitland No. 1 veil in NWM of Section 
34, T32H-R10W as a Fruitland gas producing veil because of damage to tbe 
formation. We have temporarily abandoned the veil. We plan to drill a re­
placement Fruitland gas producing well as a twin to Leeper Gas Com Fruit­
land So. 1 in the NW/4 of Section 34. 

District Ho. 3 
New Maxico Oil Conservation Commission 
1000 Ho Braxoa load 
Astac, BM 87410 

P. T. McGrath 
United States Geological Survw, 
Box 959 
Farmington, HM 87401 

cc: 
A. I . Kendrlck, Supervisor 



Joe D. Ramey (3) 
Secretary-Director c. 
New Mexico Oil Conservation Commission o,. '•. LA,^Rlf< 

P. 0. BOX 2088 SA TAFE 
Santa Fe, NM 87501 
File: RAS-247-986.511 
Application for Water Disposal, Mt. Nebo 
Fruitland Field Extension 
San Juan County, New Mexico 

On October 12, 1977, we filed the captioned application 
with you, complete with numerous exhibits, requesting your 
administrative approval without a hearing. Subsequent 
telephone conversations by Carl Ulvog with Amoco personnel 
in Denver indicated approval could not be granted until 
information was furnished as to the chemistry of the Ojo 
Alamo water in this particular area. 

At its Leeper Gas Com "B" Fruitland No. 1 well in NW/4 of 
Section 34-32N-10W, Amoco perforated the Ojo Alamo and acidized 
the formation with 50 gallons of 15% HC1. After swabbing 
for one hour, a sample was taken followed by another sample 
one-half hour later. These water analyses are attached. 
Total solids content of the Ojo Alamo water is approximately 
17,650 ppm, clearly non-usable water. 

A water flow was encountered on a newly drilled Cedar Hill 
well, the Usselman Gas Com No. IA, at a depth of 1190*. 
The analysis of this water, also attached, shows similar 
water of poor quality. 

In a geological sen-., aquifers generally are recharged 
where their outcrops are the highest, and they discharge 
water where their outcrops are the lowest. Recharge water 
derived from direct infiltration at the outcrop is of low 
salinity when i t begins to move underground, but the salinity 
increases progressively with movement through the formation 
to places of discharge. The recharge of the Ojo Alamo 
sandstone occurs in the eastern and southern portion of 



Bsjns) 2 
February IS, l§7t 

the basin, at altitudes of 7,000-0,000' (please I N tbe 
enclosed exhibit). The vater then moves northwestward and 
westward, becoming progressively more saline, from the 
recharge area across tbe basin to discharge points along 
tbe Animas and San Juan Rivers at an altitude of 5,500'. 
Tbe Ojo Alamo sandstone at the disposal wells which we propose 
is far removed from areas of recharge, consequently has 
very poor water quality, and produces no o i l or gas anywhere 
in the San Juan Basin. As a result, Amoco believes the 
Ojo Alamo offers the only prudent and plausible option for 
subsurface water disposal. 

Amoco respectfully requests your administrative approval 
without a hearing, if you have no objection and the owners 
herein notified offer no objection, of its application to 
dispose of Fruitland water that i s produced with the gas 
from its Cahn Mo. 1 and Leeper Gas Com NB" Fruitland No. 1 
wells in Sections 33 and 34, T32N, R10W, by injection into 
the Ojo Alamo formation. Upon your approval, Amoco would 
d r i l l a water disposal well, its Cahn No. 3 in NW/4 Section 33, 
T32N-R10W and would re-enter and complete as a water disposal 
well its abandoned 100% WI Keys Gas Com "F" No. 1 in SW/4 
of Section 27, T32N, R10W. This would provide disposal 
wells at the Ojo Alamo level on both sides of the Animas 
River to handle the volumes of water that are produced from 
the Fruitland on each side of the river. 

Please consider the attachments to our earlier application 
dated October 12, 1977 a part of this application. 

The attached Verification and Affidavit demonstrates that 
a copy of this application was sent by certified mail to 
all offset owners, other than Amoco, and the surface owner 
of the land upon which each of the two disposal candidates 
is located. t\ 

cc: 
A. R. Kendrick, Supervisor 
District No. 3 
New Mexico Oil Conservation Commission 
1000 Rio Brazos Road 
Aztec, NM 87410 

P. T. McGrath 
United States Geological Survey 
Box 959 

RBG/fet 
Encls. 
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FRUITLAND GAS PLAY 
CEDAR HILL AREA 

SAN JUAN COUNTY. NEW MEXICO 

O PROPOSED FRUITLAND GAS WELL (TWIN TO LEEPER "B" 1 
TEMPORARILY ABANDONED WELL) 

-jJj-EXISTING FRUITLAND GAS WELL 

0 FRUITLAND PRESSURE OBSERVATION WELL 

g \ PROPOSED WELL FOR DISPOSAL OF PROOUCED FRUITLAND 
WATER INTO OJO ALAMO FORMATION - ~ D C W O C t v / u K . r e c-, 

BEFORE EX/'.V.iNLh Si r 

| OIL CONSERVA i ION COMML SION 

EXHIBIT NO. / CASE NO. G>J.3B 

Submitted by_ 
I_l : . r k _ » -



P N • M | | 

ton^uMn totinf-Ulot&oty, inc. 

• . O . • PMIMNMBTOM* WCWVM8BU0O 

^ Jamftry 10. 1978 

Rtport to 

Requested by 

AH0C0 Production Company 
ft P>rtnnn>1 

Project leeper B #1 Gas Well 

Sompiad by amoco Personnel 

Location Cedar Hill Area 

• / JAN 13*1978 
fowl if 7***? , 

Source of Mottriol Water Sample I A - Possibly from Oio Alamo Format inn ftfifl' rUj 

' _ 1/9/78 1:00 p.m. . . -

Lob N 0 26906 Water Analysis for Petroleum Engineering 

* TEST RESULTS 

' WATER ANALYSIS FOR PETROLEUM ENGINEERING-

Const1tutents 

Total Solids 

PH 

Specific Gravity 

Resistivity 

Conductivity 

Conments 

Test Remits Constitutents 
17,664 mg/L Cations Meq/L 
6.95 Sodium 190.9 4,38? 
1.012 at 64°F 

• 
Calcium 103.0 2,060 

0.362 ohms/meter G 70°F Magnesium • 2.0 24 

27,600 mlcromhos./ ah @ 70°F Iron Iron Sulfide as black prec. 
Barium 0 0 

* . Anions 

salt solution Chloride 253.5 8,975 

Bicarbonate 0.6 37 
• Carbonate 0 0 

Hydroxide 0 0 * 
Sulfate 41.7 2,000 

Copies to. AMOCO Production Company ( 3 ) * / 
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Report to 
Requested by 

Project 

Source of Material 

Constituents 

Total Solids 

PH 

Specific Gravity 

Resistivity 

Conductivity 

JetJt jiuin testiiif IdSktoty, inc. 

Moueo 

rv^. January 10, 1978 

AMOCO Production Company 

Amoco Personnel .Sampled by ABOf n PmnOBftL 
Leeper B II Gas Well .Location Cedar Hill Area 

Water Sample 15 - Possibly from O.io Alamo Formation 800' d 
1/9/78 shortly after 1:00 p.m. 

Lob No 26907 Water Analysis For Petroleum Engineering 

TEST RESULTS 

WATER ANALYSIS FOR PETROLEUM ENGINEERING 

Test Read its 
17,634 mg/L 
7.0 
1.013 0 64°F 
0.365 ohms/meter 6 70°F 
27,400 micromhos/cm @ 70°F 

Comments ' 

Essentially a 1.76X salt solution 

ConstItutents 
Cations 
Sodium 
Calcium 
Magnesium 
Iron 
Barium 
Anions 
Chloride 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 

Meg/L 
190.7 
101.5 
3.2 

4,385 
2.03C 
39 

Iron sulfate as black preq 

254.2 
0.5 
0 
0 
40.6 

9,000 
29 

0 . 
0 
1.950 
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New Mexico Burcra of Mine* « Mineral Rcsoaites . 
\ Sfluiym NM STMll 

• • • • 
Mr. Carl G. Ulvog 
Oil Conservation Commission 
Land Office Building 
Santa Fe, NM 

Dear Carl: 

Am f i n a l l y able to finish this response to your Nov. 10 c a l l 
concerning disposal of Fruitland water in the Ojo Alamo in northeastern 
San Juan County! Although we have made no pumping tests in conjunction 
with our study, some hydrologic characteristics of the Ojo Alamo 
Sandstone are available in the lit e r a t u r e . Please find attached a 
summary of these. 

Specific capacities and transmissivities for the Ojo Alamo are 
generally low as shown on the attached table. The Ojo Alamo is artesian 
i n a l l the cases extracted from Brimhall's a r t i c l e . The magnitude of 
S values for artesian aquifers normally ranges from 0.00001 to 0.001. 
The S values reported for the Ojo Alamo are thus moderate to high, 
f a l l i n g i n the middle or upper part of this range. 

As regards quality of water, the main control of quality seems to 
be merely distance from outcrop. However, our preliminary compilation 
of data suggests that the total dissolved solids content of ground 
vater from Tertiary aquifers as a group is generally greater than 
1,000 mg/l in the area roughly north of T28N, regardless of distance 
from outcrop. This deviation from the rule may be explained in two 
ways. 

F i r s t , the distance-from-outcrop control applies best to aquifers 
that are exposed only i n a narrow band owing to basinward dips beneath 
overlying strata. Most of the Tertiary section crops out not in a 
single narrow band but rather over a broad area because of badlands 
topography that has evolved through dissection of these nearly 
horizontal and soft deposits. As dissection has rarely penetrated as 
deep as the Ojo Alamo, i t s water quality may be controlled by the 
distance-from-outcrop rule. We just don't have enough information at 
present to say for sure and I would be cautious i n applying the 
greater-than-1,000 mg/l-north-of-T28N generalization u n t i l further 
data are compiled. 

The second possible explanation for the apparent concentration of 
poor quality water north of T28N is that the Tertiary deposits seem 
to constitute a shallow ground water flow system that discharges more 
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r Cotorado 

October 12, 1977 

Joa D. Barney (3) 
Secretary-Director 
Haw Maxico Oil Conaarvatlon Commlaaion 
P.O. Box 2088 
Santa Fa, Haw Maxico 87501 

File: VBP-1382-986.511 

Application for Water Disposal, Mt. Nebo Fruitland Field Extanalon, 
San Juan County, Hew Mexico 

Amoco respectfully requests your administrative approval without a hearing, 
i f you have no objection and the owners herein notified offer no objection, 
of i t s application to dispose of Fruitland water, that ia produced with tha 
gas from i t s r«kT\ No. 1 and Leeper Gas Com "B" Fruitland P-. I walls i n 
Sections 33 and 34, T32N-R10W, by injection into the Ojo Alamo formation. 
Upon your approval, Amoco would d r i l l a water disposal well, i t s Cahn 
No. 3 in NW/4 Section 33, T32N-R10W and would re-enter and complete aa a 
water disposal well i t s abandoned 100% WI Keys Gas Com "F" No. 1 i n SW/4 
Section 27, T32N-R10W. This would provide disposal wells at the Ojo Alamo 
level on both sides of the Animas River to handle the volumes of water 
that are produced from the Fruitland on each side of the river. 

There is precedence for such a water disposal plan. El Paso obtained your 
administrative approval without a hearing to dispose of produced water 
into the Ojo Alamo at the Atlantic State No. 6 well i n Section 16, T30N-
R10W, approximately 10 miles to the south of the area involved with this 
application. 

While the Ojo Alamo, where i t ' s shallow, is used by the Indians as a 
potable water supply, the nearest Indian lands are more than 30 miles 
away. The Ojo Alamo under the lands involved with this application lias 
at a depth i n excess of 1,000 feet and consequently is not used as a water 
supply by the fee owners. Also, there i s no o i l or gas production from 
the Ojo Alamo anywhere i n the San Juan Basin. Therefore, the requirement 
of Rule 701 for Applicant to include a plat showing a l l leases and wells 
within a two-mile radius of the disposal wells would be inappropriate and 

. needlessly burdensome. 

Amoco encloses the following to support i t s water disposal application: 



. r • 

Joe 0. IJBT/ (3) 
October 12, 1977 
Fat* Two 

Attornment 1, e plat shoving a l l wells and lasaaaa la the vicinity 
of A*oco'a two proposed vater disposal Candidatea, Cahn lo. 3 and 
Kays Gas Coa " I " Ho. 1. 

Completed Form C-108'e for each of the two disposal wall candidates. 

Attachment 3 is a tabular summary of a l l veils, within one-half 
• l i e of tha disposal valla, which penetrate the injection tone 
showing a l l casing strings, setting depths, sacks of cement used, 
cement tops, total depth, producing interval, veil identification, 
and location. 

Attachment 4, a downhole schematic of the Holmberg Gaa Com "B" Ho. 1 
in Section 28, which is the only plugged and abandoned veil within 
one-half mile of either disposal candidate. 

Attachments 5 and 6 are log sections of the Ojo Alamo zona in the 
Keys "F" No. 1 and the Schneider Gas Com "B" No. 1 which is located 
in the SW/4 Section 28, T32N-R10W, a direct north offset to the 
Cahn No. 3. 

Attachments 7 a-c are water analyses of bradenhead aamplea taken 
from producing aesaverde gas wells in the area of the two water 
diapoaal Candidatea. 

Attachment 8 is an analysis of Cahn No. 1 produced water. 

Both the Cahn Gas Com No. 1 and the Leeper Gas Com "B" No. 1 are awaiting 
a gaa sales line connection. However, in our view, i t would not be possible 
to produce these Fruitland wells without our recommended water diapoaal 
system. The Ojo Alamo offers the only plausible option available to us 
for subsurface vater disposal. As for surface options available, there 
are none. There are no water disposal possibilities nearby, thus, trucking 
the produced water out of the area has to be eliminated from consideration. 

If approval is granted for this water disposal system, Amoco, pursuant to 
Memo No. 3-77 from your office dated August 24, 1977, will not inject vater 
into either dispoecu. well using a surface injection pressure greater than 
0.2 psi per foot of depth to the top of the Ojo Alamo, unlesa we find the 
Ojo Alamo has a fracture gradient which would support a higher pressure. 

The attached Verification and Affidavit, a part of this application, 
demonstrates that a copy of this application was sent by certified mail 
to a l l offset owners, other than Amoco, and the surface owner of the land 
upon which each of the two disposal candidates is located. 

RBG:ks 
Attachments 
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WATER ANALYSIS 
ATTACHMENT 7a 

MEMBER Amoco Production Company 
OPERATOR Amoco Production Companu 
WELL NO, Ealum Gas Com. No. 1 
F t R i . n Blanco-Mesaverde 
COUNTY San Juan 
STATIC New Mexico 

CHEM LAl} NOV "~5 }fm 
ENHANCE REPORT n*WZ'-

TT7T& 

LAB NO 21618-5 
LOCATION. 
FORMATION 
INTERVAL. 
SAMPLE PROM-
DATE 

Bradenhead (10-20-76) 
November 2. 1976 

REMARKS A CONCLUSIONS: 

Cationa mg/l meq/l 

Sodium . . . . . . 5 g J * 
Potassium — l - o s 

Lithium . . . . . . , 
C4ci«» 2 l 1-35 
Migncsitmi tl 

Iron . . . . . . . 

Total Cations . . . . 2 5 6 » 6 4 

Total dissolve aeBaa. mc/1 \ 7 f * 
NaCI coatolaat, mg/l 11876 

.H 9 -° 

Anions mg/l 

Sulfate Z_ 
Chloridt 1010 
Carbonate 1680 
Bicarbonate 10492 
Hydroxide 
Hydrogen sulfide . . . Z_ 

Total Anion 

mean 

0.15 
28.48 
55.94 

172.07 

256.64 

Specific icablanuj • St* P.: 
Observed . • • . 
Calculated - - - -

0.60 
0.56 

OhlTl*lTvCftfl 



WATER ANALYSIS EXCHANGE REPO 

ATTACH4ENT 7b 

MEMBER Amoco Production ComDanv 
OPERATOR Amoco Production Companu 
WELL NO Keys Gas Com. No. 1 
p i F t . n Dlanco-Mesaverde 
COUNTY San Juan 
R T A T P New Mexico 

LAB NO. 21619-1 
LOCATION 

REPORT 

FORMATION. 
INTERVAL 

Mesaverde 

z 
AA 

HE 

SAMPLE FROM. 
DATE 

Bradenhead (10-18-76) 
November 2, 1976 

REMARKS A CONCLUSIONS: 

Cations mg/l meq/l 

Sodium . . . . . . 52SJ 228.40 
Potassium i l 0 • 7 9 

Lithinni .° , . • • • - • -
Calcium 6 4 3 ' 1 9 

Magnesia. . 9JJL 
Iron . . . . . . . Z 

Total Cations . . . . 232.87 

Total dissolved aoHda. ag/1 Cy 12471 
NaCl equivalent, mgA . . . . . . . 10039 

»H *'5 

Anions mg/l 

Sulfate 5 
Chloride 6*20 
Carbonate - - - - - 576 
Bicarbonate 11614 
Hydroxide • . . . • 
Hydrogen sulfide . . . ~ 

Total Anions • . . • 

Specific resistance #S 68* P.: 
Observed . . . . 0.72 
Calculated . . . . 0.66 

meq/l 

Q,1Q 
23.12 
19.18 

190.4, 

232.87 

, oliity»!n»fitan 

WATER ANALYSIS PATTERNS 

(Ma valiat Im aW. grmpkt IKUH Na. K. mm4 Ll) 
NOTE I M(/l = MiIlitraiM pm Utar. M^/l = M ilifraa. *«vWal«la frr Uim 

tM—Mt •aptvalawstf Daalaf 4 HawUnraa calcoUtioa traaa tmm 



MEMBER Amoco Production Comoanu 
nptfpATnp Amoco Production Company 
WELL NO. 
FIELD 
COUNTY-. 
STATE 

Schneider Gas Com. Ko. 1 
Blanco-Mesaverde 
San Juan 

c u 
WATER ANAL'Qf EXCHANGE Rj 

ATTACrKENT 7c 

LAB NO 21619-3 
LOCATION 
FORMATION 
INTERVAL 

New Mexico 
SAMPLE FROM. 
DATE 

Bradenhead (10-20-76) 
November 2 . 1976 

REMARKS A CONCLUSIONS: 

Cations mg/l meq/l 

Sodium . . . . . . 5903 256.79 
Potassium i° 1 - 0 2 

Uthinm . . . . . . i. , 
Calcium §1 3 ' 4 4 

Mafnesram . . . . . U 2.55 
Iron . . . . . . . ~ 

Total Catkins . . . . 263.80 

Tntal Ainwti&vwA iilMa, my/1 . . . . . ^^^yfif^"^ 
NaCI equivalent, mg/l 11376 

,H *'* 

Anions mg/l 

Sulfate 2 
Chloride . . . . . . . 840 
Carbonate 720 
Bicarbonate 13176 
Hydroxide 
Hydrogen sulfide . . . Z 

Total Anions . . . . 

Specific icsUtiuce 0 at* P.: 
Observed - - - - ° ' 6 4 

Calculated - - - - ° ' S B 

meq/l 

Q,Q4 
23.69 
23.98 

216.09 

263.80 

ohnt-inctsffs 

W A T E R ANALYSIS PATTERNS 
MEQ per asnT 

LOGARITHMIC STANDARD 

(Na vsltn m abort graphs mcradu Na. K. and Li) 
N O T E : Mg/l=Milliciamt ptt Km Mc«/I = MiDic'tnt wiuivalcata per Htar 

Sodiara chlarid* •qa ivakMSSy DuaUa ft llawtbnriM cakutatioa iraau compact rats 
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