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ames & Moore 6300 Uptown Boulevard N.E., Suite 398-W, City Centre

o~ Albuquerque, New Mexico 87110
=y ¥ | (505) 883-5885

March 11, 1981

Shell 0il Company
Box 7, Route 3
Gallup, New Mexico 87301

Attention: Mr. Mitchell Sapp

Gentlemen:

This letter transmits three (3) copies of our final report,
"Ground Water and Soils Investigation, Ciniza Refinery, Near Gallup,

New Mexico, For Shell 0il Company". This work was performed under
Purchase Order No. CR-2149.

The report provides a significant_part of the information re-
quired to develop a closure plan and post-closure plan for a hazard-
ous waste land treatment facility as prescribed under RCRA.

We have appreciated the opportunity to perform these services
for Shell 0il Company. Please contact us if there are any questions.

Yours very truly,
DAMES & MOORE

William E. Mead
Partner

WEM:1j
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EXECUTIVE SUMMARY

The following summarizes our conclusions from this investigation:

1. The Ciniza Refinery property is underlain by a sandstone aquifer
which dips less than three degrees to the northwest and ranges in depth
from about 70 feet near the south limit of the main refinery complex to
about 143 feet near the northwest property boundary. This is the upper-
most (or "near-surface'") continuous aquifer at the site and it contains
ground water under artesian confinement. Clay and weathered shale over-

lie the aquifer. The shale contains some discontinuous sandy intervals.

2. Five of the seventeen observation wells drilled under this
project show some evidence of chromium or lead contamination. Four of
these wells are completed in the near-surface aquifer. Fluoride is sev-
eral times background in most of the wells. It is possible that the
contamination detected in one or more~of these cases occurred during

sample collection.

3. The land treatment area is underlain by about 100 feet of clay
and shale above the near-surface aquifer. The piezometric surface of the
confined aquifer lies approximately 71 feet above the top of this unit.
In our opinion, the aquifer is sufficiently protected from potential con-
tamination originating in the land treatment area to warrant seeking an
exemption from the RCRA ground-water monitoring requirement.

4. Recommendations are presented in this report for future ground

water quality monitoring in the general plant area and for monitoring the

Dames & Moore




Dames & Moore

ar

v
-
o~

v
+

/=

)

E
&

@

]

v

18]
g

o

]
~

v
£
Lo
o)

o

)

=

0

N
o

v
&

o

v

o
&

a

0

=t

=)




A~

GROUND WATER AND SOILS INVESTIGATION
CINIZA REFINERY
NEAR GALLUP, NEW MEXICO

FOR SHELL OIL COMPANY

1.0 INTRODUCTION

This report presents the results of our investigations at the
Ciniza Refinery of Shell 0il Company near Gallup, New Mexico, relative
to ground-water conditions in the general vicinity of the plant and
soil conditions in the area to be used for treating solid waste.

Field work was commenced on October 27, 1980 and completed on Janu-

ary 6, 1981.

2.0 PURPOSE AND SCOPE OF WORK

The purpose of the work described herein was to provide data
necessary for compliance with the Interim Status permitting require-
ments of the Resources Conservation and Recovery Act of 1976 (RCRA),
and included the following objectives:

1. To characterize the geohydrologic regime in the plant area and

its immediate vicinity.

2. To evaluate thg—é;tent of ground-water contamination, if any,

at the site and the degree to which it may be attributable to

plant operation.

Dames & Moore
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3. To assess the background physical and chemical characteristics
of the soils and/or rock material in the area used for
land treatment of solid waste.

4. To assist Shell 01l Company in achieving compliance with the
RCRA Interim Status Standards.

The scope of work undertaken to fulfill the above objectives com-
prised essentially Phases I and II of the four-phase program described
in our original proposal dated October 2, 1980, and inéluded:

1. The drilling of 17 observation wells.

2. The collection of ground-water samples and measurement of the

water table.

3. The excavation of five test pits in the land treatment area.

4. The collection of bulk and in-situ soil samples from the test

pits.

5. The laboratory analysis of ground-water and soil samples for

selected physical and chemical parameters.

6. Assistance to Shell 0il Co;;;ny in preparing a description of

the land treatment area and a preliminary plan for monitoring
and sampling this area during waste disposal activities.

7. Preparation of a report describing the results of these in-

vestigations.

3.0 SITE DESCRIPTION

The Ciniza Refinery is located in Sections 28 and 33 of T.15N.,

- -
-

R.15W, and in Section 4 of T.14N., R.15W., N.M.P.M. Drainage is north

and west toward the South Fork of the Puerco River, a westward-flowing

Dames & Moore
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intermittent stream.

The western two-thirds of the property is nearly flat with a
slight northwestward topographic gradient. The eastern one-third is
dominated by a bedrock bluff which is 60 to 100 feet higher than the
adjacent flatland. The base of the bluff is at approximate elevation
6,900 feet (ASL). The general features of the site and the principal
plant facilities are shown on Plate 1.

Geologically, the site occupies the northeast flank of the Zuni
Uplift region of the Colorado Plateau. The flatlands have been mapped
as Quaternary alluvium and the bedrock bluff has been identified as the
Sonsela Sandstone of the Chinle Formation (Shomaker). The regidnal

geology is depicted on Plate 2.

4.0 METHODS OF INVESTIGATION

4.1 FIELD INVESTIGATIONS

4.1.1 Land Treatment Area

Shell Oil Company treats certain plant wastes such as the API
separator emulsion and leaded tank sludge by mixing with natural soils.
Laboratory analyses of selected constituents in these wastes are pro-
vided in Appendix B-3.

An area on the plant property comprising approximately 7.9 acres
and divided into three equal plots has been delineated for the initial

phase of this land treatment operation and is shown on Plate 1.

Dames & Moore
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Five test pits were dug by backhoe at representative locations
in the land treatment area. The purpose of the pits was to obtain
samples of the uppermost several feet of natural soils in order to
analyze their chemical and physical characteristics. The pits were
designated as LF-1 through LF-4, and OW~4. In four of the pits, bulk
samples were cut from a clean pit wall at depth intervals of 0 to 1 foot,

1l to 2 feet, and 2 to 3 feet. In OW-4, samples were collected also from
depths of 3 to 4 feet, 4 to 5 feet and 5 to 6 feet. The samples were
placed in plastic-coated cloth bags and shipped to Santa Fe for
analysis.

In addition to bulk samples, in-situ samples were obtained at four
of the pit locations using the Dames & Moore sampler. Relatively un-
disturbed drive samples six inches in length were collected from a
depth of 6 to 12 inches in pits LF-1, LF-2 and LF-4, and from 18 to 24 inches
of depth in pit OW-4. The samples were sealed at the site and shipped to
the laboratory. |

Infiltration capacity measuregszts in the surficial soils were ob-
tained near three of the pit locations (LF-2, LF-4, OW-4) by means of
double ring infiltrometer tests. 1In these tests, two concentric metal
cylinders, 12 inches and 9% inches in diameter respectively, were driven
approximately four inches below the ground surface. A buffer pond of water
was established in the section between the cylinders and maintained
during the test. Water was then added to the inner cylinder and the rate
of water level decline recorded over time. In order to maintain an
approximately constant head during the test, the original water level
was periodically restored by adding measured quantities of water.

-

Measurements were continued until the rate of infiltration stabilized.

Dames & Moore




PN

r
-

- o

N

4.1.2 Ground-Water Investigation

Seventeen observation wells were drilled by percussion methods to
investigate the near-surface geology and ground-water hydrology at the
site. Permits to drill these wells were issued by the New Mexico

State Engineer. Original plans envisioned as many as 20 to 25 wells

being drilled. However, fewer wells were found to be necessary to ade-

uately describe the hydrogeologic conditions. The wells ranged in
depth from 45 to 163 feet and were drilled either at 8 or 10 inches in
diameter. A total of 1,505 feet of drilling was completed. Four-
inch diameter PVC casing was installed in each well and included a
perforated section at the desired depth interval. Approximately two
feet of PVC casing were allowed to extend above ground level and the
bottom end of the casing was plugged. The annular space between the
PVC casing and the wall of the boring was packed with gravel opposite’
the perforations and for a distance of several feet above the top of
the perforations to allow for settl®ment. A Quick-Gel bentonite seal
was emplaced above the gravel pack for an interval that varied from
5 to 15 feet among the several wells. The bentonite was followed
either by sand concrete or by cement grout which extended to the
ground surface. Grout emplacement was achieved by using a tremie pipe.
Most of the wells which penetrated the sandstone artesian aquifer were
inspected by a representative of the State Engineer's office during the
grout emplacment.

A protective steel casing 8-5/8 inches in diameter fitted with a

locking cap was installed-over the above-ground extension of the PVC

casing in each well and was cemented in place.

Dames & Moore




The completed well was flushed clean of drilling mud and cuttings

to permit the inflow of fresh ground water. Measurements of water level,

—~

water temperature and electrical conductivity were obtained at the time

of well completion. The water level in each well also was recorded at

frequent intervals during the remainder of the field program. Records

of all wells were submitted to the State Engineer on the prescribed forms.

Collection of ground-water samples for analysis was normally de-
layed until the water table had stabilized. A Kemmerer—-type PVC water

sample r was utilized which could be opened at any desired depth below

the water table. Samples were collected near the water table and trans-

ferred to either polyethylene or tinted glass bottles. Containers of the

latter type were used for samples to be analyzed for hydrocarbons.
Various methods were utilized to preserve or buffer the water

samples against changes in composition during the period between collec-

tion and laboratory analysis.

H

Samples requiring determinations of TDS, pH, Cl, SO4 and F were
packed in ice for shipment. Sulfurig acid was added to samples collected

for nitrate analysis. Samples to be tested for Se, Fe, Cr, As, Ca, Na

i

and Mn were buffered with concentrated nitric acid to a pH less than

-~ N .

2.0. Analysis for CN required that a pH of at least 12 be maintained in

the sample, which was achieved by adding NaOH in controlled amounts.

4.2 LABORATORY INVESTIGATIONS

e

4.2.1 Land Treatment Area

e

Samples from the top foot of soil at the five sampling locations in

T

Lj | the land treatment area were individually analyzed for pH, TOC, EP

»)
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toxicity (inorganic), and total metals in the EP toxicity series. EP
toxicity tests for potentially hazardous inorganic constituents were
run in accordance with RCRA specifications for As, Ba, Cd, Cr, Cr+6, Pb,
Hg, Se and Ag.

Soil from a depth of 12 to 24 inches and from 24 to 36 inches at
each of the five sampling locations was tested for the same parameters
as the top 12 inches, with the exception of pH.

At the center pit location, the samples collected from 3 to 4 feet,
4 to 5 feet and 5 to 6 feet of depth were analyzed for total chromium.

A portion of the sample from the top foot of soil at locations
LF~1 and LF-2 was combined into a composite bulk sample and anaiyzed
for grain size distribution (sieve analysis), N, P, cation exchange
capacity and sodium adsorption ratio. A composite also was prepared
from the top foot of soil at locations LF-3, LF-4 and OW-4 and similarly
tested. ,

Finally, the in-situ soil samples obtained from 6 to 12 inches of
depth in LF-1, LF-2 and LF-4, and frez 18 to 24 inches in depth in OW-4

were tested in the laboratory for hydraulic conductivity (permeability)

and moisture content.

4.2.2 Ground-Water Investigation

A suite of parameters was chosen for the cﬁemical analysis of
ground water which was judged to be adequate to determine its overall
quality within the confines of the Shell property. 1In selecting these
parameters, consideration was given to constituents which have been

present in relatively high concentrations in the effluents discharged

Dames & Moore
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to the evaporation ponds as indicated from previous analyses of the
pond effluent.

The parameters tested were as follows:

pH CN Fe Na
TDS F Cr Mn
Ccl NO3 As Pb
SO4 Se Ca

Water samples from wells constructed in the immediate area of the
refinery and product storage tanks were analyzed additionally for im-
miscible hydrocarbons such as grease and oil which possibly could have
reached the water table from surface spills of diesel oil, fuel oil or

gasoline.

5.0 RESULTS

5.1 LAND TREATMENT AREA

5.1.1 Soil Characteristics - Physical

The land treatment area is underlain by silty clay which extends
below the five-foot depth of excavation in four of the five test pits
and to a depth of about 25 feet in the center test pit (OW-4). The
upper three to four feet of clay contains closely spaced herbaceous
roots and dessication cracks. Logs of the test pits are presented in
Appendix A-l1. Gradation curves representing composites of the upper
one foot of soil are sliown on Plates 3-A and 3-B.

Below 25 feet of depth, the clay grades to variably decomposed

sandy shale which extends nearly to 100 feet. From 90 to 100 feet the

Dames & Moore
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shale becomes calcareous and at 100 feet, a fine-grained sandstone is
encountered.

The water table in OW-4 stabilized at about 29 feet below ground.

In parts of the land treatment area devoid of dessication cracks, the
infiltration capacity of the surficial soils is estimated to be on the
order of 1 to 3 inches per hour or 5 to 20x10—4 centimeters per second
(cm/sec). These estimates are based on infiltrometer tests conducted at
three locations (LF-2, LF-4 and OW-4). The test results are shown on
Plates 4-A through 4-C and in Table 1-A.

Based on laboratory permeability tests, the vertical hydraulic con-
ductivity in the upper two feet of soil is on the order of 2.2){10_5 cm/sec

and the moisture content averages 9.8 percent (Table 1-A).

5.1.2 Soil Characteristics - Chemical

The results of chemical analysis of the soils in the land treat-
ment area are given in Tables 1-A and 1-B. These analyses represent
background conditions. Copies of the laboratory reports are presented
in Appendix B-1l.

The pH of the top foot of soil ranged from 8.4 to 8.9 at the five
sampled locations. Total organic carbon in this depth interval ranged
from 4,700 to 4,800 micrograms per gram (ug/gm). Two soil composites
from the top foot possessed an average cation exchange capacity of 43.3
milli-equivalents per hundred grams (meq/lOOgm)'and a sodium adsorption
ratio ranging from 9.5 to 18.4. Nitrogen content varied from 420 to
540 ug/gm and phosphorus_content was 180 ug/gm in the top foot of soil.

In the second and third foot of soil, the total organic carbon

content was 4,700 ug/gm in all but one sample (LF-3 from 2 to 3 feet).

Dames & Moore
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TABLE 1-B
SUMMARY OF SOILS ANALYSES
LAND TREATMENT AREA

(in milligrams/liter except as noted)

SAMPLE
LOCATION pil rocZ)| as | Ba cd P Pb Hg Se A
LF-1
0-12" 8.6 | 4800
EP Toxicity <0.01} <10 0.002 |=<0.001! <0.01] < 0.001 <0.0004 0.01] <0.01
(RCRA limits) (5) | (100) (1) (s) (5) (5) (0.2) (1) (5)
Total Metals 3) 20 | 980 0.2 34 <1 26 - 0.04 <1 7.8
12-24" - 4700
EP Toxicity <0.01| <10 0.001 [<0.001| <0.01] 0.003 <0.0004] <0.01{<0.01
Total Metals 50 | 970 0.2 34 1 27 <0.04 =<1 [«]1.0
24-36" - j4700
EP Toxicity <0.01] <10 0.00} }<0.001| <0.01] 0.002 <0.0004{ <0.01{<0.01
Total Metals 50 | 860 0.2 34 <1 24 0.05 <] 2.2
LF-2
0-12" 8.4 | 4800
EP Toxicity <0.01| <10 0.001 {<0.001|=<0.01 0.001 «<0.0004]| <0.01[=<0.01
Total Metals 40 | 970 0.2 29 <] 28 «<0.04 <1 2.0
12-24" - | 4700
EP Toxicity <0.01{ <10 0.002 1<0.001| <0.01] <0.001 <0.0004]<0.01]=<0.01
Total Metals 50 {1,100 0.3 39 1 26 0.1 <] 1.4
24-36" - | 4700
EP Toxicity <(0.01]=<10 {«<0.001 }<0.001| =0.01 0.002 <0.0004|<0.01}1<0.01
Total Metals 50 | 940 0.1 36 =<1 23 =0.04 <1 [«<1.0
LF-3
0-12" 8.9 j 4700
EP Toxicity <0.01| <10 0.002 }<0.001}{=<0.01|<0.001 «0.0004 |<0.01]<0.01
Total Metals 40 11,000 0.4 34 1 26 <0.04 <] j«<1.0
12-24" - 4700
EP Toxicity <0.01{ <10 0.002 ]<0.001] <0.01{< 0.001 < 0.0004|{=<0.01 {=<0.01
Total Metals 50 | 970 0.2 “TE&S <] 24 0.9 <1 {«1.0
24-36" - 14800
EP Toxicity <0.01} <10 0.002 }<0.001] <0.01 0.001 < 0.0004 }|<0.01 {<0.01
Total Metals 40 | 870 0.2 40 <] 26 0.04 <1l }l«1.0
LF-4
0-12" 8.7 14800
EP Toxicity <0.01[{< 10 0.001 (<0.001]|=0.01|<0.001 «<0.0004 [<0.01 {<0.01
Total Metals 50 | 880 0.2 36 <] 29 - <0.04 <1 2.7
12-24" - (4700
EP Toxicity <0.01]<10 {«<0.001 }<0.001]|=<0.01}<0.001 «0.0004 | <0.01 1=<0.01
Total Metals 50 11000 0.1 33 <1} 23 0.09 <]l |<1.0
24-36" - (4700
EP Toxicity <0.01}{<10 0.002 {<0.001|=<0.01] 0.002 «<0.0004 |<0.01 {<0.01
Total Metals 50 | 880 Q.2 23 2 28 6.0S <1 {«l.0
ow-4
0-12" 8.5 | 4800
EP Toxicity <0.01|<10 0.001 |~<0.001 |{<0.01 0.003 «<0.0004 |<0.0]1 {<0.01
Total Metals 40 | 930 0.2 30 <] 29 <0.04 <l {<1.0
12-24" - 4700
EP Toxicity <0.01| <10 |=<0.001 .}<0.001]|= 0.01 0.003 «<0.0004 [<0.01 |<0.01
Total Metals 50 | 970 |<0.1 34 <1 23 0.05 <1l 3.2
24-36" - 4700
EP Toxicity <0.01 <10 }<0.001 {<0.001|=<0.01]<0.001 «<0.0004 |<0.01 |<0.01
Total Metals 50 890 0.3 29 <1 25 <0.04 <1 }«1.0
36-48" 20”
48-60" b 2044
60-72" 304—l
UStandard units g""rotal metals in all cases are rveported in
2—JTotal organic carbon fn micrograms/gram {‘Jmicrograms/gram
micrograms/gram
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In the fourth, fifth and sixth foot of soil at the center pit lo-

cation, total chromium was 20 to 30 ug/gm.

5.2 GROUND-WATER INVESTIGATION

5.2.1 Site Geology

The property is underlain by the Chinle Formation. According to
the drillers' logs for Water Supply Wells 1 and 2, the Chinle is about
730 feet thick at the site. Samples from the observation wells show
that the upper 10 to 50 feet has weathered extensively and con;ists of
reddish-brown silty clay or silty fine sand. The silty clay occurs in
the vicinity of the evaporation ponds, and the silty fine sand occurs
in the main plant area and near OW-11l.

The silty fine sand in the main plant area is believed to be the
weathered equivalent of the Sonsela Sandstone which has been mapped by
others as the geologic unit comprisiang the bluff area. The Sonsela
Sandstone here is an erosional remnant and does not extend below the
ground surface beyond the bluff.

Unweathered bedrock consists of interbedded shale and sandstone.
The uppermost bedrock unit is reddish-brown silty shale with some fine
sand, which grades gray or brown with depth. - It ranges up to about

110 feet thick. A discontinuous two-foot sandstone lense was found in

SIS, RGN STt S A T IO Rt AN PRI ST

this unit in some borings. Underlying the shale is a gray to brown

T e A AR LI L e RS LIRSS R B

fine- to coarse-grained sandstone, which henceforth will be referred to

as the "near-surface acuifer'". It can be easily traced in the obser-
qul y

S 5. eI A i 1 A <U1 5 S

vation wells and ranges from 12 to 30 feet thick. Below the near-

Sl e

surface aquifer is gray or reddish-brown silty shale with some fine
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sand. None of the observation wells completely penetrated this unit.
The strike of the bedrock ranges from North 33° East to North 48°
East and the bedrock dips between 1.4 and 2.7 degrees toward the north-
west in the direction of the San Juan structural basin. Logs of the
observation wells are provided in Appendix A-2. Cross sections through !

the plant area are shown on Plates 5-A and 5-B.

. 5.2.2 Site Ground-Water Hydrology

g 5.2.2.1 Physical Characteristics

For purposes of this report, only the hydrogeologic conditions to
a depth of about 150 feet need to be considered. The near—surface§én§ﬁé%,/
aquifer, which was described in the previous section, occurs within 150
feet of the ground surface in the plant vicinity and would be the first
aquifer to receive any contamination emanating from plant activities or
other surface sources. =
Ground water occurs under both artesian and water table conditions
in the plant vicinity. Artesian conditionsexist in the near-surface :
aquifer northwest of the plant where ground water rises more than 100
" feet (OW-2) above the aquifer. The amount of rise decreases toward
g the southeast (up dip) and at OW-11, the water table was about 10 feet
above the top of the aquifer on January 5, 1981. The area of direct
recharge for the near-surface aquifer is estimated to be more than one-
half mile south of the plant area. i

In the shale which.overlies the near-surface aquifer, water table i

BL_Nm B By By Ba  Be Be Be Bs By By  Be BN BN g B

conditions exist, as at OW-3, OW-7 and OW-24. Recharge to the weathered :

shale is maintained principally by surface infiltration and perhaps to

8
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some degree by upward leakage from the near-surface aquifer.

Plate 6 shows the site ground-water elevations measured on
January 5, 1981. These data are also summarized in Table 2. The
ground-water table is influenced by local topography and the bedrock
attitude. It is highest immediately beneath the plant, which is lo-
cated on a topographic high. From the plant, the ground-water table
slopes toward the northwest at one to two degrees (about 0.02 feet/foot),
which is approximately the same as the dip of the bedrock. The slope
decreases beneath the evaporation ponds to less than one degree (less
than 0.02 feet/foot) toward the northwest. Based on the average grad-
ient of the water table and estimates of shale permeability calculated
from limited water level recovery data, the rate of ground-water move-

ment is on the order of 0.4 feet/year, to the northwest.

pacere =

ey s

5.2.2.2 Chemical Characteristics

The ground wat 1lyzed chemically.'
for selected natural C)ék)4.22<#. /Miwﬂ‘ﬁhhth s for potential
contaminants from th Clo. & il ?%yw&aé%, The results of

/
these analyses are g e _(}Luj7

Well OW-11, th eved to represent
approximate backgrou: ted levels of
fluoride appear to e ty. Chromium is
above background ran he drinking water

standard. Lead is close to the drinking water standard in OW-12, OW-13,

OW-20 and OW-24. 1In OW-l7. lead is ten times the standard. Nexe/] St (s
» V G FITEE e

OW-17 and OW-20 appear to be contaminated wells. Some trace of

contamination also may be present in OW-12, OW-13 and OW-24. These

Dames & Moore
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wells should be re-sampled after flushing to ascertain whether the
results indicate ground-water contamination, sample contamination, or
possible errors in analysis.
Most of the welis discussed above tap the near-surface aquifer
in the vicinity of the plant area. The wells in the pond area and down-
gradient from it exhibit no clear evidence of contamination in the near- i
surface aquifer. However, these wells should be analyzed for lead.
Wells OW-3, OW-7 and OW-24 penetrate only the shale above the
near-surface aquifer. With the possible exception of lead in OW-24,
these wells show no indication of being contaminated.
In the wells closest to the refinery product treatment and stor-
age facilities, no evidence of appreciable hydrocarbons was found at
the water table. However, gases of as yet undetermined composition
were present in OW-14 and OW-20. The nature and source of these gases
should be determined. Other wells completed in this area also should
be checked for such gases.

In about 1970, Shell 0il Company 1nstalled D8 _shallow w_monitor

e e o TR T M e e EORT I g s

Mm' =" Ut
wells at the Clnlza property. Most of these wells were spaced at

R R AT e

intervals of a few tens of feet along the toes of the dikes bounding
the evaporation ponds on the west and south. Depths below ground
ranged generally from 5 to 10 feet. The well casings extended above

ground in most cases from 1.5 to 4 feet. When water levels in these

Mt - gy
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wells were measured on September 30, 1980, 24 were found to be dry. 1In <
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the other wells, the depth of the water ranged from about 1 to 9 feet

below ground Because geologic logs were not available, and because

the method of well completion and present condition were unknown, water
samples from these wells were not collected for analysis. Samples ]
analyzed from three of these wells in December, 1976, indicated that

t
f
(
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the water in some of the wells was contaminated. Based on the more
recent drilling completed as part of the program described herein, it

is fairly certain that all of the original 58 monitor wells penetrated ’ﬁMVQQQ~/'

only clay or weathered shale, and not an aquifer. It is probable that

the contaminated water in these wells originated from seepage entering

AR AT
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“the well from the ground surface, and in sohéméésés;«from the ponds.
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6.0 CONCLUSIONS

6.1 GENERAL

The primary objective of this investigation has been to comply
with provisions of the Resources Conservation and Recovery Act of 1976
(RCRA), whose aim is to protect the nation's water resources from con-
tamination. Generators of hazardous waste materials must satisfy
regulations which require a thorough knowledge as to the chemical nature
of the waste products, an undergtanding of the geohydrologic system which
would be susceptible to contaminatiogﬁfrom these products, and an
effective means of monitoring hazardous waste facilities to detect

possible changes in the unsaturated zone or in ground water resulting

from such operations.

6.2 GEOHYDROLOGIC REGIME

Based on the results of the present investigation, the physical
aspects of the geohydrologic regime at the Ciniza Refinery are now fairly

well understood.

-

Some contamination appears to exist in five of the observation

wells, and in two of these wells, one constituent exceeds the Primary

Dames & Moore
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’ presencé 6f overlying 1ayers of low permeablllty clay and shale.

Drinking Water Standard. Four of the five contaminated wells, including
the two wells which exceed the standard, are located near the main plant

and tank storage area and penetrate the near-surface aquifer.

Unless the wells were inadequately flushed following their comple-

tion, or the samples were inadvertently contaminated, it must be assumed

g o T
" I Pt TS

that seepage from the plant has reached the near-—surface aquifer. The

e . L L e
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mechanlsm responsible for this condltlon 1f it actually exists is not
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clear, con51dering the amount of hydrostatlc head in the aqulfer and the
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In the'follow1ng seétlon; recommendatlons are offered to confirm
whether contamination is actually present in the aquifer or only ap-
parent due to other causes.

The system of observation wells installed during this program can
be utilized for future monitoring or ground-water conditions at the
plant, although their main purpose was to gather baseline geohydrologic
information. Evaluation of these data has indicated certain other
locations in the general plant area which would be useful as monitoring

sites but which are not essential for RCRA compliance.

6.3 LAND TREATMENT

In addition to overall ground-water characterization and monitoring
at the Ciniza plant, the land treatment program undertaken by Shell 0il
Company comes under the purview of the RCRA regulations. Paragraph
265.278 of Subpart M of the Interim Status Standards (Appendix C) sets

forth the requirements for Interim Status compliance in a land treatment

- 19 - Dames & Moore
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area. Pursuant to this regulation, our studies evaluated the baseline

or background physical and chemical characteristics of the soil and

rock meterials in the unsaturated zone as well as the ground-water depth

and quality. Also, a generalized plan was prepared for monitoring the
unsaturated zone. This plan has been refined based on data obtained
during the investigative program. In the land treatment area, 29 feet
of low permeability clay and decomposed shale comprise the unsaturated
zone above the water table. The water table itself is the piezometric
surface of the near-surface (uppermost) aquifer, which lies below 100
feet of depth in this area.

No evidence of contamination in EP metals was detected in the
surficial soils or the ground water beneath the land treatment site.
OW-4 was not analyzed for lead, however, and there is an indication of
slight lead contamination (0.03 mg/l) in OW-24 which penetrates the

shale a few hundred feet downgradient (north) from the land treatment

area.

e

The hydrostatic pressure head of the aquifer at this location is
71 feet above the top of the formation, thus affording little oppor-
tunity for the entry of contaminants even if they succeeded in reaching
the base of the unsaturated zone. 1In our opinion, the near-surface
aquifer is effectively isolated from any surface soil contamination

which may result from land treatment operations due to the low per-

meability and chemical absorptivity of the natural medium which overlies

the aquifer and to the substantial piezometric head above the aquifer.

Dames & Moore
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7.0 RECOMMENDATIONS

7.1 GROUND-WATER MONITORING PROGRAM

7.1.1 Existing Wells

Sixteen observation wells are now available for monitoring ground-
water conditions at the Ciniza Refinery. Several of these wells should
be used for future quality sampling and water table measurement.

A small submersible pump of about 10 to 15 gpm capacity at a lift
of 150 feet (approximate maximum depth to the top of the perforations)
should be appropriate for flushing the monitor wells and obtaining samples
for analysis. The pump should fit in the 4-inch PVC casing and its intake'
should be set just above the top of the perforated section. A pump
setting at the bottom of the perforated section would be preferable but
the wells have not been completely surge developed or properly screened.
Pumping from this lower position would be more likely to induce sand
inflow which, in time, could fill thé*;erforated section. This problem
may still occur even with the recommended pump setting, because the ob-
servation wells were not designed as permanent monitor wells.

The wells should be pumped until approximately three equivalents of
the well volume below the water table have been removed. This process
will serve to flush the formation and to clean the pump of possible
contamination from the previous well sampled. An additional precaution
would be to wash the pump with uncontaminated water after each sampling
before installing it in the next well. A final washing at the conclu-

sion of the sampling sengﬁce would also be desirable before placing

the pump in storage.

- 21 - Dames & Moore
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In the wells penetrating the near-surface aquifer, recovery time
between pumping stages should be reasonably short. Wells completed in
the shale, however, will require a much longer recovery period between
pumping stages.

Each well should be allowed to recover after pumping before a
sample is taken. One or two liter samples should be collected for each
type of preparation required, using the appropriate container and pre-
servation method described on Page 6.

Evidence of contamination was found in wells OW-12, 13, 17, 20

ETTRTI T ——
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and 24, These wells should be re-sampled as soon as possible to confirm
the preliminary results. In addition, wells OW-~1 through OW~10 should
be analyzed for Pb.

It is further recommended that wells OW-1, 2, 3, 4, 12, 17 and 20
be sampled every three months and the depth of the water table recorded.

+6

The samples should be analyzed for Cl, Fe, Mn, Na, SO Cr, Cr ', Pb, F,

4’
As, Se, Cd and Ba. Some of these analyses may be discontinued after

several samplings. Eventually, certain wells may be omitted or their

sampling frequency extended.

7.1.2 Additional Monitor Wells

Yo <t dd

For the overall refinery complex, we believe that the existing net- N .
g
work of observation wells will serve adequately for future monitoring. // o~
Within the complex, however, the land treatment area has been des-~
ignated as a hazardous waste facility under the RCRA criteria. As such,
it must be considered separately from the other portions of the plant in
determining the need for additional monitor wells. Monitoring of the
land treatment facility is discussed in the next section of this report.

Dames & Moore
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7.2 LAND TREATMENT AREA MONITORING PROGRAM

7.2.1 Monitor Wells

RCRA rules require that the uppermost aquifer beneath a hazardous
waste facility be monitored with at least three downgradient wells and
no less than one upgradient well. 1If adequate hydrogeological justifi-
cation can be provided that there is low potential for the migration of
contaminants from the hazardous waste facility into this aquifer, a
waiver of the monitor well request can be granted.

In the present case, the extra monitor well (OW-4) in the land
treatment area shows no evidence of contamination with the possible
exception of fluoride. However, OW-4 would not be expected to show such
contamination, in view of the recent start-up date of the facility.

Due to the 71-foot confining head above the aquifer in the land
treatment area and the 100-foot layer of clay and shale overlying the
aquifer, it is our opinion thatthe.ligglihood of contaminant migration
into the near-surface aquifer from the land treatment facility is
minimal. We therefore believe that the facility should be exempt from
the four-well minimum monitoring requirement prescribed under RCRA.

However, we recommend that one monitor well be completed north of
the land treatment area as shown on Plate 1. The well should be ex-
tended to a depth of five feet into the shale below the aquifer.

Sampling of the proposed monitor well should be on a quarterly
basis and the samples should be analyzed for the same parameters listed

in Section 7.1.1 for the selected existing wells.

OW~5 cannot be utilized effectively to monitor ground-water con-

ditions in the near-surface aquifer upgradient from the land treatment

_ 23 _ Dames & Moore
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facility. Although OW-5 did penetrate the aqulfer problems developing
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durlng ‘construction of thlS well resulted in the perforated casing
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‘belng dlslocated from the équ1fer p051t10n
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o RCRA regulations specify certain substantiating data which must be
provided by the operator of a hazardous waste facility which justify an
exemption from the monitor well requirement. These data must include an
evaluation of the water balance factors (hydrologic budget) and other
characteristics of the facility. Some of the required information has

been provided in this report. A water balance study lies outside the

present scope of work, as does an assessment of current water use down-

B T A e RS

ettt 7 e o e e T S AT T

gradient from the Ciniza Refinery.

B T L S RS L

PSRN PP SRR AR

7.2.2 Unsaturated Zone Monitoring

Paragraph 265.278 of the RCRAVregulations stipulates the require-
ments for monitoring the unsaturated zone beneath a land treatment facility.
The soils must be monitored using soil cores, and soil pore water must be
monitored using devices such as lysimeters.

At least one so0il core should be collected beneath the area where
land treatment was first commenced. 1In addition, one or more soil cores
should be recovered approximately midway between the oldest part of the
treatment area and its active perimeter.

After the sampling site is cleaned of disturbed soil material, a
shallow pit about three feet in diameter and two feet deep should be ex-
cavated and cleared of loose soil. A soil auger should then be utilized
to collect one sample from three to four feet of depth and one sample
from five to six feet. The pits should be backfilled with uncontaminated,

low permeability soil which is compacted in place.

Dames & fioore
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Due to the low permeability of these soils, core sampling more
frequently than every three months appears unwarranted. The samples
should be analyzed for the EP metals and total organic carbon in the same
fashion as done for the present survey.

As the treated perimeter advances, new locations for taking soil
cores should be selected. The locations of the coring sites should be
indicated on a map of suitable scale.

Lysimeters should be utilized for sampling soil pore water, al-
though we anticipate that collection of sufficient pore water for
analysis will be difficult in the low permeability soils present under
the land treatment area.

We believe that initially, two lysimeters would be sufficient. These
devices would be installed at a depth of five feet in the same general
locations as the coring sites. Monitoring of the lysimeters would be
conducted at three-month intervals.

At about six-month intervals, if the treatment perimeter has ad-
vanced sufficiently, at least one new.lysimeter installation should be
emplaced and the monitoring continued according to the same schedule
observed for the initial lysimeters.

Over a period of years, selected lysimeters comprising the entire
network can probably be abandoned.

The procedure for installing and sampling lysimeters involves de-
tails which are not presented in this report.

As in the case of the soil cores, samples of pore water from the
lysimeters should be analyzed for the EP metals and total organic

carbon. -

o
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Explanation:

>

< Alluvium

Z

w Unconsolidated sand, silt, and clay with lenses

< of fine gravel. Yields are erratic, but can

o be 50 gpm or more where alluvium Is thick and
contains a relatively high proportion of
gravel.

7
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upp
ER TRIASSIC

Res

[ Res |
Chinle fFormation

Rocks above Sonsela Sandstone Bed, silt-
stone and mudstone with coarse-gralined
sandstone lenses. Not known to yleld water
to wells within study area.

Sonsela Sandstone Bed, crossbedded
sandstone and pebble conglomerate. Yields
a small amount of poor-quality water to
wells within study area. Lol

Rocks between Sonsela Sandstone Bed and
Shinarump Member, siltstone and mudstone.
Yields a small amount of poor-quality water
to wells within study area.

Shinarump Member, sandstone and
conglomerate with minor claystone. Yields
as much as 70 gpm of good-quality water;
wells tapping the Shinarump Member generally
also tap the Glorieta Sandstone.

SCALE
0 2000 4000
e ™ ™y S|
FEET

MAP REFERENCE: MODIFIED FROM SHOMAKER, 1971.
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GROUND SURFACE ELEVATION

GROUND SURFACE ELEVATION

SECTION A-A'
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6850 —
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NORTHWEST

Ow-2

ML

SH

SECTION B-B’

6900 -
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cL

SH

SS
SH
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£
| 1
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;
! E
Ow-4 0W-5
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SH SH 1. SEE PLATE 1 FOR CROSS SECTION LOCATIONS.
2. SOIL AND ROCK CONDITIONS SHOWN EXIST ONLY AT
BORING LOCATIONS. CONTACTS ARE INTERPOLATED, AND

UL i WGt e i S (S0

3s P=iii CONDITIONS BETWEEN BORINGS MAY BE DIFFERENT THAN
SHOWN.
‘ 3. GROUND WATER LEVELS ARE INDICATED BY X AND /k
SS : WERE MEASURED ON JANUARY 5, 1981. /B
NEAR-SURFACE AQUIFER E
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¥
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NEAR-SURFACE AQUIFER

SCALE
0 250 600
(= = o =
FEET

VERTICAL EXAGGERATION: 10X

" NOTES:

KPREPARED

SS E:

FOR

V. SEE PLATE 1 FOR CROSS SECTION LOCATIONS.

2. SOIL AND ROCK CONDITIONS SHOWN EXIST ONLY AT !
BORING LOCATIONS. CONTACTS ARE INTERPOLATED, AND
CONDITIONS BETWEEN BORINGS MAY BE DIFFERENT THAN
SHOWN.

3. GROUND WATER LEVELS ARE INDICATED 8Y ¥ AND
WERE MEASURED ON JANUARY 5, 1981.

CROSS SECTION C-C’
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[

H

dirt

DEPTH BELOW GROUND (FEET)

0.6
1.0 -
1.6 -W
2.0 +
2.6
3.0
3.6 —
4.0 —
4.5 -
5.0 T
5.5 -
6.0
6.5

7.0 -

X S R A

. e —— R — RERSEES
2
| i
j 2
!
!
LF-1 LF-2, LF-3 LF-4 ( ow-4
‘ |
H ¥ § N . f
ig DESCRIPTIVE NOTES £ DESCRIPTIVE NOTES DESCRIPTIVE NOTES §§ DESCRIPTIVE NOTES L3 DESCRIPTIVE NOTES 4
£ - 4 { - A
. Bt
g - 4 N b
;€L -1 GRAY TQ BROWN, SILTY. FINE SANDY CLAY, DRY, €L7] GRAY TO BROWN, SILTY FINE SANDY CLAY, DRY, GRAY TO BROWN, SILTY, FINE SANDY CLAY, LOOSE. ZCL ] GRAY TO BROWN, SILTY, FINE SANDY CLAY, DAY. €074 SRAY TO BROWN , SILTY FINC SANDY CLAY, DRY, 4
e LOOSE . VERY SOFT WHEN WET. CLOSELY SPACED LOOSE, YERY SOFT WHEN WET, CLOSELY SPACED \ OKY, VERY SOFT WMEN WET, CLOSELY SPACED // LOOSE, VERY SOFT WHMEN WET, CLOSELY SPACED %7 LO0SE, VERY SOFT WHEN WET, CLOSELY SPACED
: ROOTS AND DESICCATION CRACKS ROOTS AMD DESICCATION CRACKS RODTS AND DESTCCATION CRACKS ROOTS AND DESICCATION CRACKS 7 ROOTS AND DESICCATION CRACKS E
. GRADES BROWN AND HARD R
GRADES HARD WITH TRACE GRAVEL : 3
/ GRADES BROWN WITH TRACE GRAVEL
. < A Z ROOTS GRADE OUT / 3
- * | GRADES WITH TRACE GRAVLL 7% CAVITY FROM 1.6 TO 2.2 FEET 7 L
77,73 DESICCATION CRACKS GRADE OUT 7 z
/ ROOTS GRADING OUT, SOME BELOW 3 FCET /{/ 3
. ; GRADES NITH TRACE GRAVEL 7
DECICCATION CRACKS GRADE 0T DESICCATION CRACKS GRADE OUT 77 1
ROOTS GRADE OUT - //’/ i
DESICCATION CRACKS GRADE OUT ? 1
“[ST PIT COMPLETED AT 3.0 FEET ON 10/30/80 TEST PIT COMPLETED AT 3.0 FEET ON 10/30/80 TEST P1T COMPLETED AT 3.0 FEET ON 10/30/80 TEST PIT COMPLETED AT 3.0 FEET ON 10/30/"&0 /74 ROOTS GRADE OUIT 4
. 7 4
, (%,
77} DESILCATION CRACKS GRADE OUT !
i ///;//
¥
l 7 4
| . ;
V ///f 3
! %
. l :
7 : §
[ TEST PIT COMPLETED AT 6.0 FEET ON 10/30/80 3
§
( , ;
1
' e
4
%
: 3
‘ H
9
3
5
. ; . ———— R e ey 2
| B Shell Qil C
i B__FOR e 1 0.
- TEST PITS
j §
-
) ! ov Dames & Moore  Plate A1-1
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APPENDIX A-2
LOGS OF

. OBSERVATION WELLS

NOTE: Numerical sequence is broken because originally planned
observation well sites were pre-numbered and certain of these
; sites were later deleted from program.
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~

- e =

MAJOR DIVISIONS

GRAPHIC

TYPICAL DESCRIPTIONS

COARSE
QRAINED
SOILS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN NO.
200 SIEVE SI1ZE

GRAVEL
AND
GRAVELLY
0L

MORE THAN 80%
OF COARSE FRAC-
TION RETAINED
ONNG 4 SIEVE

CLEAN GRAVELS

{LITTLE OA NO
FINES?

SYMBOL

WELL - GRADED GRAVELS, GRAVEL -
SAND MIXTURES LITTLE OR 8O
FINES

POORLY.GRADED GRAVELS,
ORAVEL BAND MIXTURES, LITTLE
OR NO FINES

GRAVELS WITH FINES

(APPRECIABLE
AMOUNT OF FINES}

SILTY GRAVELS. GRAVELSAND-
BILT MIXTURES

CLAYEY GRAVELS, GRAVEL SAND-
CLAY MIXTURES

MORE THAN 60%
OF COARSE FRAC-
TION PASSING
NO. 4 SIFVE

CLEAN SAND

(LITTLE OR NO
FINES)

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

POORLY GRADED SANDS, GRAVEL.
LY SANDS. LITTLE OK NO FINES

SANDS WITH FINES

{APPRAECIABLE
AMOUNT OF FINES}

SILTY SANDS, SANDSILT
MIXTURES

CLAYEY SANDS, SAND-CLAY
MIXTURES

MORE THAN 0%

OF MATERIAL IS
SMALLER THAN NO.
200 SIEVE S1ZE

LIOUID LIMIT
LESS THAN 50

INORGANIC SILYTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY GRAVELLY
CLAYS. SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

LoD LIMITY
GREATER THAN 60

INORGANIC SILTS, MICACEOUS OR
DIATOMACEGUS FINE SAND OR
SILTY SONS

INORGANIC CLAYS OF NIGH
PLASTICITY,  FAT CLAYS

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

HIGHLY ORGANIC SOLS

PEAT, HUMUS_ SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

UNIFIED SOIL CLASSIFICATION SYSTEM

KEY TO SYMBOLS ON LOG OF BORING

]

=2

0
CONSOL
PERM
SG
SIEVE

TXcupp

DEPTH AT WHICH UNDISTURBED SAMPLE WAS RECOVERED

DEPTH AT WHICH DISTURBED SAMPLE WAS RECOVERED

DEPTH AT WHICH SAMPLING ATTEMPTED WiTH NO RECOVERY

CONSOLIDATION TEST

LABORATORY PERMEABILITY TEST

SPECIFIC_GRAVITY

SIEVE ANALYSIS

CONSOL ! DATED-UNDRAINED TRIAXIAL COMPRESSION TEST

WITH PORE PRESSURE MEASUREMENTS
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'

‘

20

40

50

10

100

e

120

130

1490

150

160

LABORATORY TEST DATA

o ODEPTN IN FEET

BORING OW-1

KEY TO BORINGS
ROCK _SYMBOLS

w
-
] MRS Sniorest e | & < SURFACE ELEVATION: eses FEET
- - z 8
ax Im |= ] _‘E:‘: -, |&_|o—-{F %
%% 12:BEq D EI_EsEss|cF|EE|z s
22 |2=fe=—] S [g85| v EE8iE =T 6 S
27|12 B |E[Fogs TR E |5 |52
-~ = s 5 = o 3 SYMBOLS DESCRIPTION
.
6.017% 4 cu | TRiassic perIoD
— Vi CHINLE FORMATION
;//% RED TO REDDISH BROWN CLAY WITH TRACE TO SOME
5.0 /4 SILT, CALCAREOUS, HIGHLY WEATHERED
—¥7
’};//
3 ‘.07/
-
4.2 f//
3.8 24
o HALE| 27 FEET: SHALE, REDDISH BROWN, SILTY, CALCAR-
PR EOUS, SOFY, FRESH
— GRADES HARD FROM 33 FEET
5.6 ’
GRADES WITH OCCASIONAL THIN LIMESTONE INTER-
5.0 BEDS FROM 40 TO 50 FEET
— GRADES WITH THIN SANDSTONE INTERBEDS FROM 45
4.2 T0 50 FEET .
. 4.6
5.4
4.2
— GRADES SOFT FROM 65 FEET
3.6
4.0 )
— GRADES WITH THIN SANDSTONE AND LIMESTONE
5.4 INTERBEDS FROM 75 FEET, HARD
8.0
5.2 SS | 86 FEET: SANDSTONE, VARIEGATED BROWN TO LIGHT
L] R GRAY, FINE GRAINED, SILTY, SOFT, WITH ROUNDED
—~— TO SUBROUNDED, CLEAR TO FROSTED QUARTZ GRAINS,
4.2 MICACEOUS, FRESH
3.6 [

SHALE
98 FEET: SHALE, REDDISH BROWN, SILTY, SOFT, FRESH

BORING COMPLETED AT 99,3 FEET ON 11/10/80.

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 89.3 TO 99.3 FEET.

GRAVEL PLACED FROM 88.0 TO 99.3 FEET AND SEALED
WITH CEMENT AND BENTONITE TO SURFACE.

GROUND WATER LEVEL MEASURED AT 6.4 FEET BELOM
GROUND ON 1/5/81.

== st

NOTES:

Hw
Y

PO

LOG OF BORINGS

1. PENETRATION RATE IN MINUTES PER FOOT WAS DETERMINED

. BY THE TIME REQUIRED TO ORILL EACH INTERVAL SHOWN
WITH A CABLE TOOL RIG.

2. ESTIMATES OF SOIL CONSISTENCY AND ROCK STRENGTH ARE

BASED ON PENETRATION RATE USING THE FOLLOWING CRITERIA:

=< 4.2 MIN./FT.-SOFT

>4.2 MIN./FT.-HARD

ELEVATION GIVEN IN FEET ABOVE MEAN SEA LEVEL.

SOIL CLASSIFICATION IS BASED ON UNIFIED SOIL CLASSI-

FICATION SYSTEM (PLATE A2-1).

5. -ALL DEPTHS REFER TO DEPTH BELOW GROUND.

6. SEE PLATE 1 FOR LOCATION OF WELLS.

DAMES 8 MOORE
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o DEPTH IN FEEY

18

20

36

40

s

18

100

110

120

130

140

150

160

LOG OF BORINGS

LABORATORY TEST DATA " BORING OwW-2
- ull'r'alg:su STRENGTH TEST 0ATA | & : . SURFACE ELEVATION: e871 FEEY
e o= = iz |28
2w |E |- o =2 @ S = S ow
a - — -t - =& - o |2 -1+
bl 3 —_— T -— =X w _ leaw = < &
=w |Zollwqn L Ezol=Tsilglel|ESe|ac B
22 |S2-f2=- S [Es5|2fiEsSE (=76 s
|8 5 ¢ [=cal=TjgvTle |5 =z 2
i = | gl ] & 3 SYMBOLS DESCRIPTION
[
i MU [ TRIASSIC PERIOD
i CHINLE FORMATION
REDDISH BROWN SILTY CLAY, SOFT, RIGHLY WEATHERED
34 FEET: SHALE, REDDISH BROWN, SILTY, CALCAR-
EOUS, SOFT, FRESH
] GRADES BROWN FROM 50 FEET ’
GRADES WITH SOME FINE SAND FROM 58 FEET
|| 2.0 .
_ SILT AND FINE SAND GRADES OUT FROM 70 FEET
1.4
b GRADES DARK GRAY FROM 75 FEET
1.0
= GRADES WITH TRACE TO SOME SILT FROM 80 FEET
3
ZSE=—-FKHALE B3 FEET: SHALE, DARK BROWN TO BLACK, WITH SOME
10.0 SAND AND GRAVEL-SIZED FRAGMENTS OF PETRIFIED
—= WO0D, HARD
7.8 GRADES GRAY FROM 88 FEET
=
11.2
7.5 GRADES PURPLE TD GRAY FROM 100 FEET
7.0
5.0j=—
_ GRADES SOFT FRON 110 FEET
3.4
4.4
—o — GRADES HARD FROM 120 TO )25 FEET
5.
—E= GRADES REDDISH BROWN FROM 125 FEET, SOFT
3.8
_ GRADES HARD FROM 130 FEET
5.0 )
- GRADES TO PURPLE AND REDDISH BROWN FROM 135
FEET
143 FEET: SANDSTONE, BRONN, PINE-GRAINED, SUB-
ANGULAR, CALCAREOUS, WELL SORTED, SOFT
HALE
62.5 FEET: SHALE, PURPLE TO REDOISH BROWN,
- T WITH SOME SILT, HARD
BORING COMPLETED AT 163.0 FEET ON 10/31/80.
4-1NCH PYC PIEZOMETER INSTALLED WITH PERFORA-
TIONS FROM 48,0 TO 68.0 FEET.
GRAVEL PLACED FROM 43.0 T0 68.0 FEET AND BORING

SEALED WITH BENTONITE AND CEMENT TO SURFACE.
GROUND WATER LEVEL MEASURED AT 31.2 FEET BELOW
GROUND 1/5/81.

DAMES 8 MOORE
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o ——— .

4

o DEPTH IN FEET

20

(1]

50

10

100

120

130

149

150

LABORATORY TEST DATA

[
o | MITERBLR STRENGTH TEST DATA | =

e LIMITS =

. -l = — kot
e | - [ vy Bt = -—
Cw | — b = L w o =
a x e — - -2 = - Py “w
[ E = — b — — - oV | = =<
xg, |5 —jQw— - - e T W | o

Py R w (B we—Glavalx—]|oa
nlijeoe|lox") © aEwml vl -wd| s _—
por VI = - w 202 —|Zo—1 = -
i{ o = a |® al% = s =Y
-— = > - =3
al »

T

e -

BORING OW-3

w
-
-3 SURFACE ELEVATION: es76 FEET
z O
oo
=<
< o
.oy
'i" 2
z
a 3 SYMBOLS DESCRIPTION
1.2847/4 oL | Ir1assIC PERIOD
/ CHINLE FORMATION
. ,/// REDD]SH BROWN CLAY WITH SOME FINE SAND, SOFT,
1.8/77 HIGHLY WEATHERED
-_—" ///’
2.2¢-%
— ’% GRADES NITH SILT FROM 15 FEET P
1.6
- ,// 1 ’
2.0 /
- FINE SAND GRADES OUT FROM 25 FEET
3.2 4
. HALE! 28 FEEY: SHALE, RED TO REDDISH BROWN, SILTY,
5.0 CALCAREOUS, HARD, FRESH
GRADES SOFT FROM 35 FEET
4.0
4.4
4.0 t-—
;_s~»—~ GRADES WITH SOME FINE SAND FROM 50 FEET
1.4 :;
1.0
25
BORING COMPLETED AT 67.0 FEET ON 11/4/80,
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 47.0 TO 67.0 FEET,
GRAVEL PLACED FROM 36.0 TO 67.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.
GROUND WATER LEVEL MEASURED AT 34.4 FEET BELOW
GROUND ON 1/5/81.
e

LOG OF BORINGS

pam=s & moonw |



o OEPTH IN FEET

20

30

o

10

129

130

140

150

LABORATORY TEST DATA

BORING OW-4

w
-

ATTERBERE < .
= LTS STRENGTN TEST DATA E : . SURFACE ELEVATION: sss81 FEET
— - -] = — -

o o — -— = -— o o
S5 E. | 2 LESIE . |3 2|5t
-: - e oy | == o« —lewnwTl it | w S < -
Wl la®lceX 5 EELIGT 2S¢
-2 sTe=" o8 > [ Eot et s - w 5
5| g = *°gl=s 8~ |2 |s z 2
= = " - =3 = = & 3 SYMBOLS DESCRIPTION
(9

L

Chddl

3s

LOG OF BORINGS

TRIASSIC PERIOD

CHINLE FORMATION
REDDISH BROWN SILTY CLAY, SOFT, HIGHLY WEATMERED

GRADES WITH SOME FINE SAND FROM 15 FEET

== JSHALE] 28 FEEY: SHALE, REDDISH BROWN, SILTY, WITH SOME

FINE-GRAINED SAND, CALCAREOUS, HARD FRESH

GRADES GRAY FROM 60 FEET

GRADES WITH THIN LIMESTONE INTERBEDS FROM
85 T0 100 FEET

100 FEET: SANDSTONE, LIGHT TO DARK BROWN, FIKE"-
GRAINED, HARD, FRESH

BORING COMPLETED AT 102.0 FEET ON 11/7/80,

4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 62.0 TO 102.0 FEET.

GRAVEL PLACED FROM 62.0 TO 102.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 29.2 FEET BELOW
GROUND ON 1/5/81.

DAMES 8 MOORE
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o DEPTH IN FEET

20

30

40

50

10

100

10

120

130

140

150

160

LABORATORY TEST DATA

BORING OW-5

- 4.

PSS

w
-
- erlinm[s“ STRENGTH TEST DATA = : . SURFACE ELEVATION: e8B2 FEET
- - o
ax |3 = © ol ¥ |a e > Fal e
gx|S_Bs| ¥ BETlgBg|oF (5] = @
w | = o2 - - -~ bt =ikl °
oz |2teEY] B ESESZSEIsT 2B
2“ s = a =g |Ee |2 | = z 2
-— {. —
= - = o = = & 3 SYMBOLS DESCRIPTION
N
0.8 “”m ML | TRIASSIC PERIOD
30 " CHINLE FORMATION
3417 CL ) \BROWN TO REDDISH BROWN FINE SAND WITH SOME SILT
N7 AND CLAY, SOFT, HIGHLY WEATHERED
; 7 .S FEET: REDDISH BROWN SILTY CLAY,SOFT, HIGHLY
. / WEATHERED
1.6 GRADES WITH GRAVEL-SIZED FRAGMENTS OF SAND-
v STONE AND LIMESTONE FROM 15 YO 25 FEET
J 1.4 v//
2.0 /
2317
V7
— ] 4.0 /
2.5 /
TEZX55HATE 48 FEET: SWALE, REDDISH BROWN, SILTY, WITH SOME
3.3 SAND, SOFT, FRESH
_— GRADES WITH OCCASIONAL THIN INTERBEDS OF
3.2 SANDSTONE AND LIMESTONE FROM 56 FEET
a5
3.8
3.6

82 FEET: SANDSTONE, REDDISH BROWN, VERY FINE—
GRAINED, INTERBEDS OF WHITE TO GRAY FINE
GRATNED SANDSTONE, SOME MICA, SOFT, FRESH

'LOG OF BORINGS

BORING COMPLETED AT 92.0 FEET ON 11/12/80.

BORING CAVED FROM 25.3 T0O 92.0 FEET.

4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 0 TO 25.3 FEET.

GRAVEL PLACED FROM 17.4 TO 25.3 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 16,2 FEET BELOW
GROUND ON 1/5/81.

DAMES 8 MOoORE
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o Q0EPTH IN FEET

20

4

10

100

1"ne

12¢

130

140

160

LABORATORY TEST DATA

BORING OW-7

HALY 44 FEET:

-

LOG OF BORINGS

SOFT, HIGHLY WEATHERED

w
-
ATTERBERG < SURFA :
. LNITS STREKGTH TEST DATA = =, CE ELEYATION: eB72 FEET
== e = |= |88
—x | = p 2oz w ow_|C— | =T -~
o |Dglew— T IED = Tlmas w wo ; 4
o2 [2T[EES 5 SR SLEESIS T8 5
2Vl B | g [F2gls el |85 |=zz2
I R - | =2 = 2 S SYMBOLS DESCRIPTION
B
32 ﬂ' M. | TRAISSIC PERIOD
- , CHINLE FORMATION
16 ﬂi REDDISH BROWN SILTY CLAY WITH SOME FINE SAMD,
!
A

GRADES HARD FROM 15 TO 30 FEEY

GRADES WITH TRACE COARSE SAND FROM 30 TO 40

FEET

GRADES HARD FROM 35 FEET

HARD, FRESH

GRADES WITH OCCASIONAL THIN LIMESTONE INTERBEDS

FROM 55 FEET

BORING COMPLETED AT 70.0 FEET ON 11/18/80,

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIOPB
FROM S0.0 TO 70.0 FEET.

GRAVEL PLACED FROM 45.0 TO 70.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 6.7 FEET BELOW

GROUND ON 1/5/81.

SHALE, RED, WITH SOME SAND AND SILT,

DAMEBRS 8 MMoORW
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BN,

LABORATORY TEST DATA w BORING OW-9
-
- ”&[uws“ STRENGTH TEST OATA | = - SURFACE ELEVATION: 6873 FEET
= o= Sz |38
2l s = S =z [ |5 5182
=22 [S5885 © Fo_lEciS8g| |85 2
=|pZ |oXiB2Y) 8 EEgGg ==l (2 E Y
clbw i3 = v [EedlaTlubT G - 2
ad ol _— | = —
el = " = SE g = & I SYMBOLS DESCRIPTION
[} >
' GT/// cL | TRIASSIC PERIOD
W77 CHINLE FORMATION
L2 // REDDISH BROWN SILTY CLAY, SOFT, HIGHLY WEATHERED
" . é// GRADES GRAY FROM 6 FEEY
Y
] 1.0%
) 20 33 /4
] -JEHHE] SS | 23 FEET: SANDSTONE, BROWN, FINE-TO COARSE-GRAINED,
- WITH GRAVEL-SIZED FRAGMENTS OF LIMESTONE AND
. CHERT, CLEAR TO FROSTED QUARTZ GRAINS, HARD,
n FRESH
GRADES SOFT FROM 30 FEET
“ GRADES GRAYISH BROWN FROM 40 FEEY
}__
4.0{  _FWALE 46 FEET: SHALE, GRAY, SANDY (FINE-GRAINED) WITH .
58 OCCASIONAL THIN INTERBEDS OF LIMESTONE, SOFT,
FRESH
0 I.5EETEE] S5 ] 5B FEET: SANDSTONE, REDDISH BROWN, FINE-GRAINED,

THIN LAYERED, SOFT, FRESH

BORING COMPLETED AT 60.0 FEET ON 11/21/80.

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS

10 FROM 23.0 TO 43.0 FEET.

GRAVEL PLACED FROM 19.0 TO 60.0 FEET AND BORING".
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 0.6 FEET BELOM
GROUND ON 1/5/81.

] ] —r

11e

120 Ty

130

149
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LOG OF BORINGS
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BORING OW-10

SURFACE ELEVATION: ea72 FEET

DESCRIPTION

TJRIASSIC PERIOD

CHINLE FORMATION
REDDISH BROWN SILTY CLAY, SOFT, HIGHLY VEATHERED

GRADES WITH TRACE TO SOME MEDIUM TO FINE=

GRAINED SAND-SIZED PARTICLES OF CHERT,

\l PETRIFIED WOOD. AND LIMESTONE FROM 5 FEET

0 FEET« REDDISH BROWN SILTY FINE-GRAINED

\1 SAND, WITH SOME CLAY, SOFT, HIGHLY WEATHERED
3 FEET: REDDISH BROWN SILTY CLAY WITH SOME SAND,
SOFT, HIGHLY WEATHERED
SAND GRADES OUT FROM 16 FEET
GRADES WITH SAND FROM 24 FEET )
GRADES WITH OCCASIONAL THIN INTERBEDS OF SAND-
STONE FROM 28 FEET

34 FEET: SANDSTONE, COLOR VARIES FROM DARK AND
REDDISH BROWN TO WHITE TO LIGHT GRAY, SILTY,
FINE-GRAINED, NONCALCAREQUS, SOFT, FRESH

GRADES BROWN FROM 45 FEET

FEET: SHALE, GRAY TO PURPLISH GRAY, SILTY,

LABORATORY TEST DATA w
-
ATTERBERS <
= LINITS STRENGTH TEST DATA E : 8
-— Lk ) -l = >~— —
£l52 )z k| =2 |28z L |3 |5_|2¢
=22 (S_Gz ¥ EE_|Ec-fEs8z|SF (25| @
= b Rlcar « Wowe-slquwGla—|oca]| T w
x|l el Ioxll o -::-m‘;-._,, -1 Fr -
a|lB= |3 =7 v R a~R6T|E | = ¥ 2
< -~ - = = a 3 SYMBOLS
(] =
1.0 a
1.4
10 T —
0
3¢
40 3.0E:
6.7
$0 2.9¢&:
1) R e
5.0
10
11
90 —
100
110
120
130
140
150 I
IWL

LOG OF BORINGS

WITH OCCASIONAL THIN INTERBEDS OF TAN TO
BROWN, FINE-GRAINED, CALCAREOUS SANDSTONE,
HARD, FRESH

BORING COMPLETED AT 68.0 FEET ON 11/25/80.
4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 40.0 TO 60.0 FEET, ;
GRAVEL PLACED FROM 36.0 TO 68.0 FEET AND BORING _
SEALED WITH BENTONITE AND CEMENT TO SURFACE. . .
GROUND WATER LEVEL MEASURED AT 1.7 FEET BELOM _ .
GROUND ON 1/5/81.

DAMES 8 uooh'-
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LABORATORY TEST DATA

|
o | MUCRBEEE | crppwgiw tesToam | o
e LIMITS =
— o] = —
g: -— -— w S| = = -
- = — - == ] ow O — -
-, | o= (e - = o« e Tl Wil fw o
“ N[Ea® « WMo -G lagwniac—| o a
:_‘ _ﬂ___mz_ o ar o ol o ;u‘_ = —
[ ot = - | = a - o
- - > o | e =
Lad O a| = -
al ¥
.
-

PENETRATION RATE

BORING OW-11

SURFACE ELEVATION: 6923 FEET

LOG OF BORINGS

-
o)
[o]
w
»
[M)
-
z
3 SYMBOLS DESCRIPTION
SM | TRIASSIC PERIOD
16 CHINLE FORMATION
REDDTSH BROWN STLTY FINE SAND, SOFT, HIGHLY
WEATHERED
— GRADES WITH GRAVEL-SIZED FRAGMENTS OF FIME
1.4 SANDSTONE AND LIMESTONE FROM 7 FEET
— SHALE] 13 FEET: SHALE, GRAY, SILTY, WITH OCCASIONAL
2.4 THIN INTERBEDS OF WHITE SANDSTONE, SOFT,
FRESH
30 GRADES WITH REDDISH BROWN SANDSTONE INTERBEDS
o FROM 20 FEET
: GRADES WITH LAYER OF WHITE, FINE-GRAINED
2.4 SANDSTONE FROM 23 TO 24 FEET
2.5 SS | 30 FEET: SANDSTONE, WHITE, FINE-GRAINED, WITH
4 GRAVEL-S1ZED FRAGMENTS OF CHERT, OCCASTOMAL
= THIN INTERBEDS OF REDDISH BROWN FINE-GRAINED
5.5 SAKDSTONE, THINLY BEDDED, HARC, FRESH
4.0 WALE 40 FEET: SHALE, GRAY TO PURPLE, SILTY AND SANDY,
= SOFT, FRESH
3.1 .
ey GRADES WITH SOME SAND FROM 47 FEET
4.3 GRADES GRAY AND HARD FROM SO TO 55 FEET
5.0
8.0
5T GRADES WHITE TO LIGHT GRAY FROM S5 FEET, SOFT
3.3
£
2.3
3.6 GRADES PURPLE FROM 68 FEET
2.3
4.3
_ GRADES GRAY FROM 78 FEET
a.5
27
3.0
35
4.0 GRADES WITH OCCASIONAL THIN INTERBEDS OF
4.3 LIMESTONE AND GRAVEL-SIZED FRAGMENTS OF
3% CHERT FROM 92 FEET
3.3
5
2.7 GRADES REDDISH BROWN FROM 103 FEET
a5
;_;_g GRADES GRAY AND HARD FROM 110 FEET
5.0 GRADES SOFT WITH NO INTERBEDS FROM 114 FEET
2.3 A
53 GRADES PURPLISH GRAY FROM 117 FEET
2.7
3.0
2.2
2.3
2.2
2.7 GRADES GRAY FROM 180 FEET
3.3
.
2.2

BORING COMPLETED AT 150.0 FEET ON 12/30/80.

&4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 43.0 TO 65.0 FEET.

GRAVEL PLACED FROM 35.0 TO 65.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 20.2 FEET BELOW
GROUND ON 1/5/81.

DAMES B MmsOoOoRE
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LABORATORY TEST DATA

o | ATTERBLRE STRENGTH TEST DATA | o
e LIMITS =
— ad —] x — —
o | ~— w ol = = —
ax |m = 2 xalx S |=
wx (B = e T R - S e
«l |Soleso =Z |=-|2a|wr|&S
o w2l it - My ] = Sl x— | © a
“w o, S o= — o ac i w»  —xq | o —
—o S - o3 s kot >
“ = - - 2P o] o, T s poms -
- =4 — a. o = o 2 =
- pary o - - | o =3
- © ax| x =
B 3
B

e -

PENETRATION RATE

15.0=_

J

BORING OW-12

SURFACE ELEVATION: e939 FEET

-

o)

(o]

“

-]

W

-

2

3 SYMBOLS DESCRIPTION

3.3 G4 | TRIASSIC PERIOD

~~~~~~~ sS \cnmLz FORMATION

6.4 IGHT BROWN FINE SAND WITH GRAYEL-SIZED FRAGMENTS
OF CHERT, LIMESTONE, AND PETRIFIED WOOD, SOFT,

— HIGHLY WEATHERED

6.4 3 FEET: SANDSTONE, LIGHT BROWN, FINE-GRAINED
WITH SOME MEDIUM TO COARSE GRAINS, COMPOSED

— OF QUARTZ WITH MINOR CHERT AND LIMESTONE,

4.0 HARD, FRESH

7T GRADES SOFT FROM 17 FEET

=2 GRADES HARD FROM 20 TO 24 FEET

3.8 HALE| 24 FEET: SHALE, REDDISH BROWN, SILTY, SANDY,
WITH GRAVEL-SIZED FRAGMENTS OF PETRIFIED WOOD

. AND LIMESTONE, SOFT, FRESH

'7 GRADES HARD FROM 29 FEET

6.

5.0

> GRADES SOFT FROM 40 FEET

3.0

3.0

= GRADES HARD FROM 49 FEET

4.2

3.4

6.3 SS |61 FEET: SANDSTONE, GRAY, SILTY, FINE-TO MEDIUM-

N3 WALEL  GRAINED, CALCAREOUS, HARD, FRESH

33 N64 FEET: SHALE, GRAY, SILTY, SANDY, SOFT, FRESH

3.3

3.4

3.6

3.4
GRADES HARD FROM 90 FEET

5.0

4.3

5.0t 104 FEEY: SANDSTONE, GRAY TO BLUISH GRAY, FINE-

— GRAINED, THINLY BEDDED, NONCALCAREQUS, WITH

§.6E INTERBEDDED REDDISH BROWN SANDY MUDSTONE, HARD,

- FRESH

a8t GRADES BROWN FROM 112 FEET

4.0

5.0

a3

s.0f

8.3fiiE

5.0

" [E==pWALT 143 FEET: SHALE, GRAY, SILTY, SANDY, HARD, FRESH

LOG OF BORINGS

BORING COMPLETED AT 145.0 FEET ON 12/15/80.
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS

FROM 117.8 TO 137.8 FEET.

GRAVEL PLACED FROM 105.0 TO 137.8 FEET AND BORING

SEALED WITH BENTONITE AND CEMENT TQ SURFACE.

GROUND WATER LEVEL MEASURED AT 47.3 FEET BELOW

GROUND ON 1/5/81.

DAMES B MOORSE
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LABORATORY TEST DATA BORING OW-13
SURFACE ELEVATION: e 14 FEET

ATTERBERE
LIMITS STRENGTH TESY DATA

(PSF)

®

ELSEWHERE
LIquio Liwiy
PLASTICITY

INDEX

(%]

NORMAL

STRESS

{PSF)

0R CONFINING
PENETRATION RATE

TESTS REPORTED
TYPE OF TEST
MOISTURE CONTENT

(%)
ORY DENSITY
(PCF)
MINUTES/FOOT

SYMBOLS DESCRIPTION

CL | TRIASSIC PERIOO

CHINLE FORMATION .
REODISH BROWN SILTY FINE SANDY CLAY, SOFT, HIGHLY
WEATHERED ’

SHALH
16 GRADES WITH GRAVEL FROM 3 TO 6 FEET

: 8 FEET: SHALE, REDDISH BROWN, SILTY WITH'$om
-— FINE SAND, SOFT. FRESH

SHEAR STRENGTH
{PSF)
DEYIATOR

PRESSURE

= DEPTH iN FEET

1"

2 _

GRADES WITH THIN LTMESTONE INTERBEDS FROM 26
T0O 32 FEET

b] ]

GRADES GRAY AND HARD FROM 40 FEET

4 4.4

$0

‘GRADES REDDISH BROWN FROM 55 FEET

121512

o~
w

|
.

=)
~

w
.
(=)

" —]SS/MS| 70 FEET: SANDSTONE, WHITE TO GRAY, FINE-GRAINED,

INTERBEDDED WITH REDDISH BROWN SANDY MUDSTONE,
THIN BEDDED, HARD, FRESH

|
1212130

ge. SS | 79 FEET: SANDSTONE, LIGHT BROWN, FINE-GRAINED
WITH SOME MEDIUM TO COARSE GRATNS, SLIGHTLY
.0fii CALCAREQUS, COMPOSED OF QUARTZ WITH MINOR
: LIMESTONE, HARD, FRESH
" b7
i : 10.9
' ‘ — 8.0
= 100 -
6.4
3 HALE 104 FEET: SHALE, REDDISH BROWN, SANDY, WITH
‘ — OCCASIONAL THIN INTERBEDS OF SANDSTONE AND
e LIMESTONE, HARD, FRESH

BORING COMPLETED AT 108.0 FEET ON 12/10/80.
RORING ALLOWED 7O CAVE FROM 98,2 TO 104.0 FEET.
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
120 FROM 78.2 TO 98.2 FEET.
GRAVEL PLACED FROM 74.0 TO 98.2 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.
GROUND WATER LEVEL MEASURED AT 23.2 FEET BELOW
GROUND ON 1/5/81.
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- L0G OF BORINGS




o DEPTH IN FEET
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10

110
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160

LABORATORY TEST DATA

T e T AR s v e S T T

BORING OW-14

LOG OF BORINGS

w
-
- nlrlt.n&m STRENGTH TEST OATA | = s . SURFACE ELEVATION: 6923 FEET
=3 = = - - z O
SE0x £ |ELEEE L |E |B_|2¢
EEIS_BE- © = |2l uE B8l 5
s latE2¥ 5 FEQSY RS s || W
- isTe= - 22> a2 2 - W 5
2 (=4 ~ a. x 3 : av b<d g z 2
- = o » O waf s =3 w z
- - EHES = o X SYMBOLS DESCRIPTION
2.0/ O | miassic perion
v CHINLE FORMATION
197 REDDISH BROWN SILTY, FINE SANDY CLAY, CALCARE-
= OUS, SOFT, HIGHLY WEATHERED
1.6
— 7
»,4
1.7
7
25/
— SM |24 FEET: REDDISH BROWN SHLTY, VERY FINE SAND,
2.2 SOFT, HIGHLY WEATHERED
2.6
2.4
50 SS | 39 FEET: SANDSTONE, BROWN, FINE-TO COARSE-GRAINED
s SILTY, WITH OCCASIONAL THIN INTERBEDS OF LIME-
1.0 STONE, HARD, FRESH '

BORING COMPLETED AT 45.0 FEET ON 12/17/80,

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 35.0 TO 45.0 FEET.

GRAVEL PLACED FROM 30.0 TO 45.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 25.8 FEET BELOW -
GROUND ON 1/5/81.

AROS 8 MeRRE

PLATE A2-13
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o DEPTH IN FEET

0
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50
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100
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LABORATORY TEST DATA

BORING OW-16

LT 7

PO

LOG OF BORINGS

w
-
ATTERBERC < .
- LMITS STRENGYH TEST DATA = = 8 SURFACE ELEVATION: eoa2 FEEY
— . =] = - - z
221 ko | B LEYE L |3_|5_|2¢%
- | = — — —x T w |ow "'—.' = | « 3
A RN R SRR ER
vl |leliG=T| s |=Ex|ol Z=l|57 |~ E m
e | = - w RO e |wa S - w 5
= |2 12 S <2l P |8 |= |3z
- - sI = - a 3 SYMBOLS DESCRIPTION
2.5 SM | TRIASSIC PERIOD
— CHINLE FORMATION
2.5 REDDISH BROWN SILTY FINE SAND WITH SOME GRAVEL,

SOFT, HIGHLY WEATHERED

12 FEET: SANDSTONE, RED, FINE-GRAINED, HARD, FRESH
15 FEET: SHALE, RED, SANDY, HARD, FRESH

47 FEET: SANDSTONE, GRAY, FINE-TO MEDIUM-GRAINED,
CALCAREOUS, HARD, FRESH

50 FEET: SHALE, GRAY, SILTY, WITH SOME FINE
SAND, HARD, FRESH

BORING COMPLETED AT 54.6 FEET ON 12/2/80,

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 44.6 TO 54.6 FEET.

GRAVEL PLACED FROM 36.0 TO 54,6 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 26.8 FEET BELOW .
GROUND ON 1/5/81.
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LOG OF BORINGS

LABORATORY TEST DATA . BORING OW=-17
-
ATTERBERG < .
- TS STRENGTH TEST DATA = : . SURFACE ELEVATION: 6041 FEET
== - | a5l & S iz |38
¥ s I= z | =2 . s |5_|&2e
EE IS _IGn- - IEElEseA ] LTS5« 5
wilaigeX 5 ZEg S =2l |02 2w
- = " = sz s = o 3 SYMBOLS DESCRIPTION
O o
10 SM | TRIASSIC PERIOD
CHINLE FORMATION
3.2 REDDISH BROWN SILTY FINE SAND WITH SOME GRAVEL-
. SIZED FRAGMENTS OF LIMESTONE AND SANDSTONE,
— SOFT, HIGHLY WEATHERED
: 6.0 SS | 11 FEET: SANDSTONE, REDDISH BROWN, FINE-GRAINED,
29l "~ NONCALCAREOUS, HARD, FRESH
" 7I'Z-Z SMALE 13 FEET: SHALE, REODISH BROWN, SANDY, SOFT,
6 6l=- PRESH
2.8
1.8 GRADES HARD FROM 27.5 TO 30.0 FEET
3—2. GRADES GRAY FROM 31 FEET
[ 3.3 GRADES WITH THIN LIMESTONE AND SANDSTONE
- INTERBEDS FROM 39 FEET
a3f 40 FEET: SANDSTONE, GRAY, FINE-GRAINED, SILTY,
ok - CALCAREOUS, HARD, FRESH
43} . PHALE 42 FEET: SHALE, GRAY, SILTY, SANDY, WITH SOME
. GRAVEL-SIZED FRAGMENTS OF CHERT AND LIME- .
Lol STONE AND OCCASIONAL THIN INTERBEDS OF LIME-
STONE, HARD, FRESH
BORING COMPLETED AT 50.0 FEET ON 1/3/81.
4-INCH PVC PIEZOMETER INSTALLED NITH PERFORATIONS
FROM 38.0 T0 50.0 FEET.
GRAVEL PLACED FROM 24.0 TO 50.0 FEET-AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.
GROUND WATER LEVEL MEASURED AT 31.8 FEET BELOW
GROUND ON 1/5/81.
e
—

DAMES 8 MOORE
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Liquio Limit

ATTERBERE
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INDEX
(%)

9

PLASTICITY
TYPE OF TEST
NORMAL
OR CONFINING

PRESSURE
SHEAR STRENGTN
{PSF)
DEVIATOR
STRESS
[PSF)
MOISTURE CONTENT
(%)
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BORING OW-18

SURFACE ELEVATION: 6032 FEEY

DESCRIPTION

. ISHALE

6.3 S5

LOG OF BORINGS

TRIASSIC PERIOD

CHINLE FORMATION
REDDISH BROWN SILTY FINE SAND, SOFT, HIGHLY
WEATHERED

17 FEET: SHALE, REDDISH BROWN, SANDY, WITH SOME
GRAVEL-SIZED FRAGMENTS OF CHERT AND PETRIFIED
WOOD, OCCASIONAL THIN INTERBEDS OF LIMESTONE
AND SANDSTONE, SOFT, FRESH

GRADES HARD FROM 30 TO 32 FEET
GRADES GRAY FROM 32 FEET

GRADES HARD FROM 37 TO 41 FEET .

$S
0.5 FOOT LAYER OF FINE-GRAINED, BROWN, CAL-
CAREOUS SANDSTONE FROM 49 FEET

61 FEET: SANDSTONE, BROWN, FINE-GRAINED, THIN
BEDOED WITH OCCASIONAL THIN INTERBEDS OF
BLUISH GRAY MUDSTONE, NONCALCAREQUS, HARD,
FRESH

MUDSTONE INTERBEDS GRADE OUT FROM 65 FEET,
GRADES SOFT

BORING COMPLETED AT 82.0 FEET ON 12/4/80,

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIOKS
FROM 72.0 TO B2.0 FEET.

GRAVEL PLACED FROM 67.0 TO 82.0 FEET AND BORING

. SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GRLCUND WATER LEVEL MEASURED AT 27.0 FEET BELOW
GROUND ON 12/5/80.
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1

L

30
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LABORATORY TEST DATA

BORING OW-20

- -¥

LOG OF BORINGS -

w
-
_ ull't.n'llisuc STRENGTH TEST DATA | = s, SURFACE ELEVATION: eoe1 FEET
- —— [ z O
2= L |z | 25& = |E |g¢
= = |[= |2
5% (2 _ x| ¥ =TS _[Sa_|cz|25|< 5
Ao larflEs w oW ERISSSIST ISR E W
“w w o e I oy ad o pos - z.
= 2 & = wl < = S e w'Z
- - SE = = a 3 SYMBOLS DESCRIPTION
FILL| FILL
5.0
. 1.2
1.3 cL | IRIASSIC PERIOD
’ / CHINLE FORMATION
— GRAY SILTY, FINE SANDY CLAY, SOFT, HIGHLY
1.7 / WEATHERED
1.5 /
1.5 / GRADES WITH SOME GRAVEL-SIZED FRAGMENTS OF
= / LIMESTONE FROM 29 FEET
o
_
3.3 HALE 40 FEET: SHALE, REDDISH BROWN, SILTY, WITH SOME
— FINE SAND, AND OCCASIONAL THIN INTERBEDS OF
3.0 SANDSTONE AND LIMESTONE, SOFT, FRESH
2.7
LK)
2.3
‘l 3.4
_J 1.6 o4 MS |60 FEET: MUDSTONE, REDDISH BROWN, INTERBEDOED
-6} WITH LAMINAE OF WHITE TO LIGHT BROWN SAND-
— k7 STONE, SOFT, FRESH
3.2
P les
6.3 SS |70 FEET: SANDSTONE, BRONN, COARSE-GRAINED,
. EHE COMPOSED OF QUARTZ NITH MINOR CHERT, AND
6.0 LIMESTONE, HARD, FRESH
6.3
— SHALE 4
82 FEET: SHALE, GRAY, SILTY WITH SOME FINE SAMD,
HARD, FRESH
— BORING COMPLETED AT 83,0 FEET ON 12/19/80. -

4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM S4.0 TO 64.0 FEET.

GRAVEL PLACED FROM 50.0 TO 64.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 50.2 FEET BELOW
GROUND ON 1/5/81.




o DEPTH IN FEET

bl

3

] ]

10

110

120

130

140

150

160

LOG OF BORINGS

LABORATORY TEST DATA " BORING OW-24
-
- Hl!'[uill:(s“ STRENGTH TEST DATA = : . SURFACE ELEVATION: 6878 FEET
bt = nd - z O
S = |- o esl G = | Qo
oex |xg b - == - 3 w | = ‘:
eE IS _GE-| T Exles[ebuF|Esl < @
“3 P = Mo w—~Slqwiia—ioa| & w
Lo (B2—jux—] @ |=S= Ya |zZal> - =+
- - sz = = a 3 SYMBOLS DESCRIPTION
2.4F7/7] CL | TRIASSIC PERIOD
. ] CHINLE FORMATION
REDDISH BROWN, VERY FINE SANDY CLAY, SOFT, HIGHLY
2.0 / WEATHERED
> 2.0%
1.6 %
2.0 %
1.8 /
2.3 A
&’ HALE 30 FEET: SHALE, REODISH BROWN, SANDY, SOFT,
1.8 FRESH i
2.3
— 3.5
3.3
40
3.7 -
0
2.0
30
2.3
B 2.4
BORING COMPLETED AT 65.0 FEET ON 1/2/81.
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 41,0 TO 61.0 FEET. ,
GRAVEL PLACED FROM 28.0 TO 61.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE,
GROUND WATER LEYEL MEASURED AT 32.5 FEET BELOW
GROUND ON 1/5/81. :
—r
e
. *_" "”‘
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APPENDIX B-1

SOILS IN LAND TREATMENT AREA

a

Dames & Moore
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custorer Dames and Moore

-wvoice No. Bill Mead
012050

ADDRESS Suite 398M, City Center
cirv 6400 Uptown Blvd., N.E.
attenTion Albuquerque, NM 87110

ker ORI OF
RNRLYSIS

-,,\- -

(sameLes Receivep  11/8/80

CUSTOMER ORDER NUMBER

!

Tvee oF anaLysis  S0i1  (EP Toxicity Inorganics)

Sample
Identification

LF-1 0-1 Ft.

t

i
PR S—

Type of
Analysis

Arsenic
Barium
Cadmium
Chromium
Chromium 6+
Lead
Mercury

pH

Selenium
Silver
Total Organic Carbon

PR

mg/liter

< 0.01

A

A A A A

10

0.002

0.001

0.01
0.001
0.0004

8.6

0.01

0.01

4800 ug/gm

g

C= - C
S e |

®

I “ontrols for Environmental Pollution, Inc.
. P.O. Box 5351 « 1925 Rosma - Santa Fe, New Mexico 87502

APPROVED BY«
Elmer D. Martinez, Operations

e e 2yt

12/11/80 PAGE 1 OF 19 PAGE
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I" . Dames and Moore
+ CUSTOMER g,ite 398W, City Center REPGFI UE
| ADDRESS 6400 Uptown Blvd., N.E. |
l CI7Y Albuquerque, NM 87110
 arrention git; pengier ﬁHﬁ”S'S
{  VOICE No. 40050
SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER
| I IYPE OF ANALYSIS Soil (EP Toxicity Inorganics) "Corrected Report"
I‘.' .Sample Type of
. Identification Analysis mg/liter i
I LF-1 1-2 ft. Arsenic < 0.01
_ Barium < 10 1
l_ Cadmium 0.001 '
| Chromium < 0.001 .
l Chromium 6+ < 0.01
Lead 0.003
‘ I Mercury < 0.0004
t Selenium < 0.01
I Silver < 0.0l
L Total Organic Carbon 4700 ug/gm
. I.
;;-:'d
o ™ -—— mer D. Martinez, Operations Divisgfon, Mg
e 12/11/80 page 6 ofF 19 pace

3 .

' Controls for Environmental Pollution, Inc.

NN DAL E2M1 - 1097E Drcinan - Conta Co NMow Meovien 7609
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*-! Cantrols for Environmental Pollution, Inc.
-~ P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

l customer Dames and Moore ' . . |
ADDRESS Suite 398W, City Center it ﬁﬁi ﬂ‘
: city 6400 Uptown Blvd., N.E. I
I ~ ATTENTION Albuquerque, NM 87110 ﬂE ﬁlYSIS
( 'VOICE NO. Bill Mead ¥
I 012050
| sampLes receiveo 11/8/80 CUSTOMER ORDER NUMBER
: I Tvpe of anaLysis 9011 (EP Toxicity Inorganics)  "Corrected Report®
l Sample Type of
" - Identification Analysis mg/liter
I‘ LF-1 2-3 ft. Arsenic < 0.01
: Barium < 10
‘ I Cadmium 0.001
TR Chromium < 0.001
I Chromium 6+ < 0.01
o Lead 0.002
; I Mercury < 0.0004
/. Selenium < 0.01
\ Silver < 0.01
l Total Organic Carbon 4700 ug/gm
N !
.
: ;f‘;; T !
) {
E F:tgea?; APPROVED BY%W"‘W
S G Elmer D. Martinez, Operations Divisi6n, Mgr.
] hemeed bzt bt 12/11/80 paGe 14 ofF 19 pPaGE




customer Dames and Moore E 3] ‘
ADDRESS Suite 398W, City Center k i nF

city 6400 Uptown Blvd., N.E.

‘artentTion Albuquerque, NM 87110 ’ ﬁ['ﬁ I_VS'S j
- sotce NO. Bill Mead '

012050
' SaMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER
j
‘ ' TvPe OF anaLysis 5011 (EP Toxicity Inorganics)
: I Sample Type of )
;| Identification Analysis mg/liter
‘ l LF-2 0-1 Ft. Arsenic < 0.01 |
e Barium < 10 :
‘ ' Cadmium 0.001 Z
B | Chromium < 0.001
l ' Chromium 6+ < 0.01
- Lead 0.001
. Mercury < 0.0004
l. pH 8.4
'-’I Selenium < 0.01
l Silver < 0.01
L Total Organic Carbon 4800 ug/gm
' i .
l |
b
-}il‘w;
‘
ki N AP APPROVED T e
3 : €= é@ Elmer D. Martinez, Operations Divisifn, Mgr
aE

12/11/80 pPAGE 2 OF 19 PAGE

[ \\' Controls for Environmental Pollution, Inc.

- - - —nra AANC MLl | Canmta Ea Nlaw Moviena R76502
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A Dames and Moore
CUSTOMER ¢ 1ite 3984, City Center EEPﬁR]’ nl
ADDRESS 6400 Uptown Blvd., N.E.

A €Y Albuquerque, NM 87110
ATTENTION B3i11 Mead '

‘VOICE NO. 012050

sampLEs Receivep  11/8/80 CUSTOMER ORDER NUMBER
Tvee of analysis 5011 (EP Toxicity Inorganics) "Corrected Report
- Sample Type of
Identification Analysis mg/liter
LF-2 1-2 ft. Arsenic < 0,01
Barium ' < 10
Cadmium 0.002
Chromium < 0.001-
Chromium 6+ < 0.01
Lead < 0.001
Mercury < 0.0004
Selenium < 0.01
Silver < 0.01
Total Organic Carbon : 4700 ug/gm

]

P | . N . . Wt

P;F-fw;: APPROVED ay%:
" — _ Elmer D. Martinez, Operations Divisid’ Mgr
Rere{ e pxq o 12/11/80

PAGE 7 OF 19 PAGE

" Controls for Environmental Po”@tion. Inc.
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CUSTOMER

Dames and Moore
Suite 398W, City Center

ADDRESS 6400 Uptown Blvd., N.E.

hcPORT OF

CITY
ATTENTION A]buquerque, NM 87110 ‘ _l 1
| wvorce no Bill Mead M
- 012050
sampPLES Recewvep 11/8/80 CUSTOMER ORDER NUMBER
rvpe OF anaLysis 9011 (EP Toxicity Inorganics)

R

{

R T U U
. Snpe -
Sl k

vorra

Sample Type of
Identification Analysis mg/liter
LF-2 2-3 Ft. Arsenic < 0.01
Barium < 10
Cadmium < 0.001
Chromium < 0.001
Chromium 6+ < 0.01
Lead 0.002
Mercury < 0.0004
Selenium < 0.01
Silver < 0.01
Total Organic Carbon 4700 ug/gm
P o APPROVED va |
€= - € Elmer D. Martinez, Operations Divisi

o 12/11/80 paGe 15 oF 19 pace
) l"CQnt:r*ols for Environmental Pollution, Inc.

1
i ,P.0. Box 5351 » 1925 Rosina « Santa Fe, New Mexico 87502

/ Mgr,




l. - Dames and Moore
Ci;;?;::: Suite 3984, City Center REF@RI ﬂl
l, CITY 6400 Uptown Blvd., N.E.
" ATTENTION A] buquerque, NM 87110 ﬂHﬂlVS!&
( woice no Bill Mead
012050 '
I -
" | sampLES RecEIVED 11/8/80 CUSTOMER ORDER NUMBER
I{ | Tvpe of anaysis 9011 (EP Toxicity Inorganics)  "Corrected Report"
I! Sample Type of
- Identification - Analysis mg/liter
| :I;'___ LF-3 0-1 ft. Arsenic < 0.01
! Barium < 10
1 3 Cadmium 0.002
S Chromium < 0.001
| l Chromium 6+ < 0,01
el Lead < 0.001
I Mercury < 0.0004
i , pH 8.9
Selenium < 0.01
I Silver < 0.01
S
l‘ Total Organic Carbon 4700 ug/gm
L
L
<L
.
15 S
3 ::‘: E-‘ —_ APPROVED B S/B? . |
= o e &3 T Elmer D. Martinez, Operation vision, Mg
; brtbocd o 12/11/80 PAGE 3 OF 19 PAGE

' Controls for Environmental RPolidtion, Inc.
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Dames and Moore

Suite 398W, City Center
6400 Uptown Blvd., N.E.

hePOhl OF |0

APPROVEDBY—/%WE?
Elmer D. Martinez, Operations D1yo/ Mgr.

12/11/80

ols for Environmental Pollutvon Inc.

PAGE 8 oOfF 10 pAGE

CITY
Albuquerque, NM 87110 l[ !
‘Zl”'o“ Bill Mead m ‘
- 012050
es receivep  11/8/80 CUSTOMER ORDER NUMBER
YP|OF anaysis 9011 (EP Toxicity Inorganics)
l Sample Type of
Identification Analysis mg/liter
LF-3 1-2 Ft. Arsenic < 0.01
l Barium < 10
Cadmium 0.002
l Chromium < 0.001
Chromium 6+ < 0.01
I Lead < 0.001
Mercury < 0.0004
I Selenium < 0.01
Silver < 0.01
I Total Organic Carbon 4700 wug/gm
| _

o

TalonhAne RNR/QR72.QRA1

x 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

"

SN, B

1, Mg



: I customer Dames and Moore .’
- ADDRess ouite 398W, City Center ﬁEFﬂﬁr UF
) cITyY 6400 Uptown B1 Vd., N.E. v
I aTTEnTiON Albuquerque, NM 87110 ﬂiéﬁlVSIS
l( +oice no. Bi1l Mead .
I . 012050
" sampLes recewveo  11/8/80 CUSTOMER ORDER NUMBER
I”"'TYPE oF anaLysis 011 (EP Toxicity Inorganics)
; l Sample Type of
- Identification Analysis mg/liter
| l LF-4 01 Ft. Arsenic < 0.0
f Barium < 10
. Cadmium 0.001
, Chromium < 0.001
Chromium 6+ < (.01
l Lead < 0.001
: Mercury < 0.0004
}~'| Selenium < 0.01
' Silver < 0.01
P Total Organic Carbon 4800 ug/gm
o
Lt
9
fe
i
1:
;
?c € = ‘E\ APPROVED BY-=%: = _
2 = - O Elmer D. Martinez, Operations Divisiof, Mgr.
b bt ke 12/11/80 pace 4 of 19 paGE 7
‘i.
43

_,ontr"ols for Environmental Pollutuon Inc.
! PO Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502




customer Dames and Moore -

. apDREss Suite 398W, City Center ﬁEFBE' ﬂF 1
city 6400 Uptown Blvd., N.E. TR

" attenTion Albuquerque, NM 87110 m A“Sls

,+voice NO. Bi11 Mead |

012050

L
s e e s N Ns N I I _I |
woa S 4. oL R :

1sampLes receivep  11/8/80 CUSTOMER ORDER NUMBER
T

1vPe OF anaLysis 5011 (EP Toxicity Inorganics)

Sample Type of .
Identification Analys is mg/liter ‘
LF-4 1-2 Ft. Arsenic < 0.01
I Barium < 10
l' Cadmium < 0.001
Chromium < 0.001
Chromium 6+ <0.01
Lead < 0.001
Mercury < 0.0004
Selenium < 0.01
Silver < 0.01
l Total Organic Carbon 4700 ug/gm
| = S
! W= C Elmer D Eonﬁyftin';;/agﬁa/tf;ivi; Mor
H —d . » Operation » Mgr.

® 12/11/80 page 9 ofF 10pace

Contrals for Environmental Pollution, Inc.

© 57 P.O. Box 5351 » 1925 Rosina » Santa Fe, New Mexico 87502
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cusTomer Dames and Moore
Suite 398W, City Center
Aooﬂcﬁij 6400 Uptown Blvd., N.E.
"at7enTiOn Albuquerque, NM 87110

Bill Mead
JOICE NO.012050

~N

KEFDRT Of
ARELYSIS

| SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER

TYPE OF ANALYSIS

Soil (EP Toxicity Inorganics) "Corrected Report"

Sample Type of
*Identification Analysis

LF-4 2-3 ft. Arsenic
Barium
Cadmium
Chromium
Chromium 6+
Lead
Mercury

Selenium
Zilver

Mecoancr o
1 -I

Total Organic Carbon

]

PRSI
—

bl

-

e i e

[ S S

N -
4
t

mg/liter

0.01
10
0,002
0.001
0.01
0.002
0.0004
0.01
0.01

4700 wug/gm

B e Vialeat vel L e

[ o SN 4
L) ! DLt

Controls for Environmental Polldtion, inc.
PN Rax 5351 « 1925 Rosina « Santa Fe. New Mexico 87502

APPROVED svm

C=-_ . G Elmer D. Martinez, Operations Divi«{on, Mgr '
be=d o 12/11/80 page 170F 19 pace




CUSTOMER Darpes and Moor:e AN
AoDRess Suite 3984, City Center ﬁﬂ“ﬂﬁ‘i &F

crry 0400 Uptown Blvd., N.E.

l: arrention Albuquerque, NM 87110 mlﬁu'SIS |
“YOICE NO Bill Mead ‘ 1 ;
¢ 012050 ‘
' | SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER
: l Tvpe of anatysis 5011 (EP Toxicity Inorganics)
o Sample Type of
‘ I Identification Analysis mg/liter
o OW-4 0-1 Ft. Arsenic < 0.01
I Barium < 10
o Cadmium 0.001
' Chromium < 0.001
. Chromium 6+ < 0.01
B ' Lead 0.003"
| Mercury < 0.0004
S ml pH 8.5
I Selenium < 0.01
] Silver < 0.01
‘ I Total Organic Carbon 4800 ug/gm
v !_J
:’ i |
o2 l;, - \
[ |
! ";:‘//:. ]
PP o pornoveD g e
C= o C mer D. Martinez, Operations Division, Mgr.
S 12/11/80 ppge 5 of 19 PAGE/

! l:onthols for Environmental Pollution, inc.
P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502



' CUSTONMER

, cITY
© ATTENTION
- NVOICE NO

Dames and Moore

apDRESS Suite 398W, City Center

6400 Uptown Blvd., N.E.

Albuquerque, NM

- Bill Mead

012050

87110

TG,

hELVOIR

CUSTOMER ORDER NUMBER

IR e N .
I . -

i [.'SAMPLES receivep  11/8/80

;FTYPE oF anaLysis 9011 (EP Toxicity Inorganics)
.|
Il Sample Type of .
L Identification Analysis mg/liter
i OW-4  1-2 Ft. Arsenic < 0.01
l{ Barium < 10
: ! Cadmium < 0.001
' ;r‘ Chromium < 0.001
- Chromium 6+ < 0.01
l Lead 0.003
) s Mercury 0.0004
I:" Selenium 0.01
Silver < 0.01
'l,; Total Organic Carbon 4700 ug/gm
o
1 5
| £
f 8
i
B
L
= = > —=
PR APPROVED efw’//%/‘/%%’d

C==_C

— e

t Controls for Environmental Pollution, Iinc.

X '?P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

Tolarmhmarmas ENAC/IQ0D QA

Elmer D. Martinez, Operations Divisi

12/11/80 paGge 10 oF 19 PAGE

> Mgr




l stomen | Dames & Moore -
‘ { 1STON 6400 Uptown Blvd. NE Suite 398W LRI
! apDRESS i t E.

City Center

- crry Albuquerque, NM 87110 LNE ‘
‘W TENTON T William Mead M

.”(“'CE NS 101057

!;AMPLES RECEIVED CUSTOMER ORDER NUMBER
i PE OF ANALYSIS Soil CORRECTED CcoPY
Sample Type of
_Identification Analysis ug/q
LF-2 1-2 ft. Arsenic, Total 50
Barium, Total 1,100
Cadmium, Total 0.3
. Chromium, Total 39
' Chromium 6+, Total 1
L Lead, Total 26
) Mercury, Total 0.1
B Selenium, Total <1
i Silver, Total 1.4
LF-3 1-2 ft. Arsenic, Total 50
' Barium, Total 970
». - Cadmium, Total 0.2
l/ Chromium, Total 45
i L. Chromium 6+, Total <1
- ~ Lead, Total 24
i;r._-. Mercury, Total 0.9
s Selenium, Total < ]
- Silver;—~fotal < 1.0

AT APPROVED BYM

'5'{ —_ Exﬁ 1/20/81 Elmer D. Martinez, OperationS/Division
A e PAGE 4 OF g PAGE Manager

‘f”)ntr‘ols for Environmental Pollution, Inc.
i 1., Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502




|

p— . - - Al

;::CUSTOMER Dames and Moore
appress Suite 398W, City Center

WEPORT OF

city 6400 Uptown Blvd., N.E. l
- ATTENTION Albuquerque, NM 87110 ﬂi [‘I.VSIS
t.wvOICE NO. Bill Mead i i
( 012050

'

| SAMPLES rReceivep  11/8/80

CUSTOMER ORDER NUMBER

I
s

. TYPE OF ANALYsis 011

(EP Toxicity Inorganics)

|

PR
S

1
s

P T PN AT AP
T P o NS
. . Sl s

....L.,, ,.
AR :
i l [ iwamns =
PRE T L A 1 re

T T PR
cedTe
. »',‘.kfi}!

r Sample Type of
Identification ~ Analysis mg/liter
l OW-4 2-3 Ft. Arsenic < 0.01
li Barium < 10
! Cadmium < 0.001
l+ Chromium < 0.001
! Chromium 6+ < 0.01
8 Lead < 0.001
s Mercury < 0.0004
I Selenium < 0.01
e Silver < 0.01
' Total Organic Carbon 4700 ug/gm
i

ke - / g ‘
o — “*"\C APPROVED BZZ/;%W |
S - Elmer D. Martinez, Operations Divisibn, Mgr. ‘
i} kezrtamd k=io 12/11/80 pAGE 18 0F19 PAGE

K !; “ontrols for Environmental Pollution, Inc.
|

‘ P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502
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Dames & Moore

TOTAL METALS

- -




o
l JSTOMER

ADDRESS
: cITY
[ “TENTION

u‘(' ‘CE NO.

Dames & Moore

6400 Uptown Blvd. NE Suite 398W
City Center

Albuquerque, NM 87110

William Mead

101057 ‘

REPORT OF
RRLYSIS

!SAMPLES RECEIVED CUSTOMER ORDER NUMBER

Sample Type of
Identification Analysis

: PE OF ANALYSIS Soil

LF-1 2-3 ft. Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Chromium 6+, Total
Lead, Total
Mercury, Total
Selenium, Total
Silver, Total

LF-2 2-3 ft. Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Chromium 6+, Total
Lead, Total
Mercury, Total

; Selenium, Total

Silver, Total

e -

R A TR e Pt e o P TN
RN eyl IR
h
B o
B g W 55 by . . o

" 1.0. Box 5351 + 1925 Rosina « Santa Fe, New Mexico 87502

APPROVED BY?W
] 1/20/81 Elmer D. Martinez, 0perat1222%B%V351on
: hxde PAGE 6 OF 8 PAGE Ma

) lanthols for Environmental Pollution, Inc.
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lé Dames & Moore
..l *STOMER

ADDRESS City Center

po oy Albuguerque, NM 87110
| TENTION William Mead
" SENS 101057

6400 Uptown Blvd. NE Suite 398w

PRI OF
AALYSIS

=

PE OF ANALYSIS So1il

|
!SAMPLES RECEIVED CUSTOMER ORDER NUMBER

CORRECTED_cCaopY

Sample
Identification

. OW-4 0-1 Ft.
[

LF-1 1-2 ft.

Type of
Analysis

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Chromium 6+, Total
Lead, Total
Mercury, Total
Selenium, Total
Silver, Total

Arsenic, Total
Barium, Total

Cadmium, Total
Chromium, Total

- Chromium 6+, Total

Lead, Total
Mercury, Total
Seleniawr, Total
Silver, Total

ug/q

40

930
0.2

30

29
< 0.04"

< 1.0

50

970
0.2

34

27
< 0.04
< 1

< 1.0

§4
3
{
i M 5ntrols for Environmental Pollution, Inc.
i 3

© §.). Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

APPROVED BYW—’

1/20/81 Elmer D. Martinez, Operatioq;,B{V?sion
PAGE 3 OF 8 PAGE Manager
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l Controls for Environmental Pollution, Inc.
“"1. P.O.Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

Dames & Moore

ADDRESS City Center

CTY Atbuquerque, NM 87110

- CUSTOMER 6400 Uptown Blvd. NE Suite 398W

GEFULI U
(IR

PAGE 1

" ATTENTION - .
) . William Mead
NVOICE NO. ]0]057
. SAMPLES RECEIVED SO]] CUSTOMER ORDER NUMBER
TYPE OF ANALYSIS CORRECTED COPY
- Sample Type of : 5
Identification Analysis ug/qg
LF-1 0-71 ft Arsenic, Total 20
Barium, Total 980
Cadmium, Total 0.2
Chromium, Total 34
Chromium 6+, Total < 1
Lead, Total 26
Mercury, Total 0.04
Selenium, Total < 1
Silver, Total 7.8
LF-2 0-1 ft. Arsenic, Total 40
Barijum, Total 970
Cadmium, Total 0.2
Chromium, Total 29
Chromium 6+, Total < ]
Lead, Total 28
Mercurys Total < 0.04
Selenium, Total < ]
Silver, Total 2.0
— APPROVED B = — :
€= - C 1/20/81 Elmer D. Martinez, Operations Div n
OF 8 PAGE anager

AT /N Qs a0 n o~ r-r2 9 7 s~nNt




’ Ig 1ISTOMER

‘ ADDRESS
_cnmy
s TENTION

l(' 'CE NO.

Dames & Moore

6400 Uptown Blvd. NE Suite 398W

City Center

Albuquerque, NM 87110

William Mead
101057

REPORT OF
ARALYSIS

i

)

" | SAMPLES RECEIVED

CUSTOMER ORDER NUMBER

F

4

i b o

TSI |

AOeapNNINGLLE

ENEE T

Gv
‘l_")nCr‘ols for Environmental Pollution, Inc.
I’-_()_ Box 5351 « 1925 Rosina « Santa Fe. New Mexico 87502

PAGE 2 OF 8 pAGE

! o
3 PE OF ANALYSIS Soil CORRECTED COPY
|}
ag . Sample Type of
Identification Analysis ug/q
l LF-3 0-1 ft. Arsenic, Total 40
Barium, Total 1,000
I Cadmium, Total 0.4
| Chromium, Total 34
2 Chromium 6+, Total 1
. Lead, Total 26
g Mercury, Total < 0.04
frE Selenium, Total < 1
: Silver, Total < 1.0
-
i LF-4 0-1 ft. Arsenic, Total 50
H B Barium, Total 880
. Cadmium, Total - - 0.2
Chromium, Total 36
- Chromium 6+, Total < 1
I Lead, Total 29
L Mercury, Total < 0.04
Seleni(@f, Total < 1]
w"* Silver, Total 2.7
e APPROVED BYW
€e-_-C 1/20/81  Elmer D. Martinez, Operations#vision

Manager




City Center

CITY Albuguerque, NM 87110 _ [‘P[ [VSIS
TENTION i ]iam Mead |

'2 T'CE NG 401057

l Dames & Moore .
JSTOMER 6400 Uptown Blvd. NE Suite 398W FEPﬂHf BF
ADDRESS o l l

!SAMPLES RECEIVED CUSTOMER ORDER NUMBER

‘ l ‘PE OF ANALYSIS Soil CORRECTED COPY

- Sample Type of
Identification ' Analysis ug/g
LF-3 2-3 Ft. Arsenic, Total 40
Barium, Total 870
Cadmium, Total 0.2
Chromium, Total 40
Chromium 6+, Total < ]
Lead, Total 26
Mercury, Total 0.04
Selenium, Total < 1
Silver, Total < 1.0
LF-4 2-3 ft Arsenic, Total - 50
- Barium, Total 880
Cadmium, Total 0.2
Chromium, Total 23
: Chromium 6+, Total 2
L 3 Lead, Tqtal 28
Mercury, Total 0.05
Selenium, Total < ]
Silver, Total < 1.0

APPRQVED BY_4 ’—/

| i e b o
CcC=-_-_cC 1/20/81 Imer D. Martinez, OperatIOns }
btk ke | PAGE 7 OF 8 PAGE .~ Manager

Ji‘!”:)m:r"ols for Environmental Poliution, Inc.
"7 {.D.Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502




I L ISTOMER

ADDRESS

. CITY
" "TENTION

( MNCE NO.

Dames & Moore

6400 Uptown Blvd. NE Suite 398W

City Center

Albuquerque, NM 87110

William Mead
101057

keridil OF
ALY

i
i
’SAMPLES RECEIVED

CUSTOMER ORDER NUMBER

-
I’ PE OF ANALYSIS Soil

CORRECTED COPY

N

i

Sample

Identification

LF-4 1-2 ft.

OW-4 1-2 ft.

Type of
Analysis

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Chromium 6+, Total
Lead, Total
Mercury, Total
Selenium, Total
Silver, Total

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Chromium 6+, Total
Lead, Total
Mercury, Total
Selenium, Total
Silver;Total

50
1,000

33
<1
23
0.09
<1

< 1.0

50
970
< 0.1
34
<1
23
0.05

3.2

Zod
“d

U RIS ¥, UL TN

q'fantr‘ols for Environmental Pollution, Inc.
.
~J. Box 5351 » 1925 Rosina « Santa Fe, New Mexico 87502

APPROVED BY.

1/20/81 Elmer D. Martinez, Operations D& ision
PAGE 5 OF 8 PAGE Manager

l



l Dames & Moore g -
L JSTOMER 6400 Uptown Blvd. NE Suite 398M ﬁ.{lﬁ{'! @;.
: ADDRESS City Center ik Ui B
I ciry Albuquerque, NM 87110 , MLEVGIC
L TTENTION i 1T4am Mead i gl 851,
- cENO 401087
| :
[
SAMPLES RECEIVED CUSTOMER ORDER NUMBER
‘B e oF anaLyss  Soil CORRECTED COPY
.
1 Sample Type of
" Identification Analysis ug/qg
N | Ow-4 2-3 ft. Arsenic, Total 50
: Barium, Total 890
= Cadmium, Total 0.3
_' A Chromium, Total 29
I ‘ Chromium 6+, Total < 1
Lead, Total 25 .
Mercury, Total < 0.04
Selenium, Total < 1
Silver, Total < 1.0
P = 1/20/81  Elme Byo/ﬁé 0
; e € mer D. Martinez, Operatio ivision
i b=te PAGE 8 OF 8 PAGE Manager
] .

: ' ontrols for Environmental Pollution, Inc.

0. Box 5351 » 1925 Rosina » Santa Fe. New Mexico 87502
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MISCELLANEQUS

Dames & Moore
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custotter Dames and Moore
ApDDREss Suite 398W, City Center
city 6400 Uptown Blvd., N.E.
aTTenTion Albuquerque, NM 87110
. NVOICE NO. Bi11 Mead
012050

hEPORT OF
ARALYSIS

sampLES Recewven 11/8/80 CUSTOMER ORDER NUMBER

Sample Type of
Identification Analysis

OW-4 3-4 Ft. ' Chromium (Total Content)

l TYPE OF ANALYSIS  S0i1
li

ug/gm
20

i
1
¥

L4 _,ontr‘ols for Environmental Pollution, Inc.
i

i' [LP.0O. Box 5351 » 1925 Rosina « Santa Fe, New Mexico 87502
i

pu— o F N~ P & @

APPROVED mw/////‘ﬂ

e

€= - C Elmer D. Martinez, Operations Divisfon, Mgr |
e 12/11/80 page 1 o 19 pace ©




customer Dames and Moore 3
ADDRESs Suite 398W, City Center | Ri. UF

city 6400 Uptown Blvd., N.E.

AaTTenTioNn Albuquerque, NM 87110 ﬁi!ﬂLVSIS
NVOICE NO. Bil11 Mead v

012050
sampLES Recevep 11/8/80 CUSTOMER ORDER NUMBER

‘ l" TYPE OF ANALYSIS SOi]

l Sample Type of

N Identification Analysis ug/gm
‘ I oW-4 4-5 Ft. Chromium (Total Content) 20
; e — C APPROVED B/%W’7
O Elmer D. Martinez, Operations Divisibn, Mgr.
,_ . b bt ke 12/11/80 pace 120F 19 pAGE
!f:ont:r‘ols for Environmental Pollution, Inc.

4
P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502
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et g

I CusTOMER Dames and Moore
ADDRESS Suite 398W, City Center
l city 6400 Uptown Bivd., N.E.
ATTENTION Albuquerque, NM 87110

012050

REFORT OF
ALELYSIS

Ii/wvmce NO. Bill Mead

"~ 1sAaMPLES Receivep 11/8/80 CUSTOMER ORDER NUMBER

TYPE OF ANALYSIS  S0i]

LI PO

‘ - . -t
S -

b

L

e

" B B i
i
B

R

g

)-‘"v e -
o P

I

Sample Type of
JIdentification Analysis ug/gm
0OW-4 5-6 Ft. Chromium (Total Content) 30

B el

c-— &
bt el

|- P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

e

!-Contr‘ols for Environmental Pollution, Inc.

A
APPROVED axi’////’%z;'? ==
Elmer D. Martinez, Operations Divisjofi, Mgr.

12/11/80 pAaGe 13 OF 19 pAGE




{  CUSTOMER
ADDRESS
CITyY
ATTENTION

't NVOICE NO.

Dames & Moore

6400 Uptown Blvd., N.E.
Suite 398W - City Center
Albuguerque, NM 87110
Bill Mead

012220

KEFOHT OF
AELYSIS

lIIIL\\Ill!

‘I'sampLes Receiveo 11/8/80

CUSTOMER ORDER NUMBER

"TYPE OF ANALYSIS

Soil

-

!

e »
B, -
1 . 11_."!—-\_,. S e W

Sample
Identification

CLF 1 &2 0-1 FT.

CLF-3.4 OW 4 0-1 FT.

Type of Analysis

Sieve Analysis (Texture)
Nitrogen Content
Phosphorus Content
Cation Exchange Capacity

Sodium Absorption Ratio

Sieve Analysis (Texture)
Nitrogen Content
Phosphorus Content
Cation Exchange Capacity

—r—~

Sodium Absorption Ratio

* To be reported at a later date.

. -

*

420 ug/gm

180 ug/gm

43.9 meq/100 gm

9.5

*

540 ug/gm
180 ug/gm

42.8 meq/100 gm

18.4

T TR,
rervy

c=-=c

e=re

APPROVED B

l—:;;;:i;::””

(f:ilz‘?37

12/31/80

—ontrols for Environmental Pollution, Inc.
P 0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

OF 1 PAGE

Elmer D. Martinez, Operations Divisi
PAGE 1

Manag




CUSTOMER Dames & Moore
. 6400 Uptown Blvd. N.E. Suite 398W FEF“P]’ ﬂF
ADDRESS l ‘

City Center

ATTEN:':II(;:I Albuquerque, NM 87110 |
William Mead : i

INVOICE NO.

i 101082
" |sAmpPLES RECEIVED 1/9/81 CUSTOMER ORDER NUMBER
‘ Iﬁ TvpE OF anaLysis 2011 Bulk
. Sample Type of
‘ I” Identification Analysis mm Name z
| TCLF-182 #3 |
I-~ 0 to 1 foot Sieve 0.5-0.25 Medium Sand 0.3
N B 0.25-0.1 Fine Sand 1.4
‘ 0.1-0.043 Very Fine Sand 25.2
: I 0.043 Silt and Clay 73.1
L. CLF -1 &2 #2
: 0 to 1 foot Sieve 0.5-0.25 Medium Sand 0.2
_- l 0.25-0.1 Fine Sand 1.0
e o 0.1-0.043 Very Fine Sand 15.8
: J 0.043 Silt & Clay 83.0
: I CLF-3,4, OW 4 #2
0 to 1 foot Sieve 0.5-0.25 Medium Sand 0.3
0.25-0.1 Fine Sand 1.6
0.1-0.043 Very Fine Sand - 16.6
0.043 Silt & Clay 81.5
CLF-3, 4, OW 4 #3
0 to 1 foot
by: Dames & Moore Sieve 0.5-0.25 Medium Sand 2.4
0.25-0.1 Fine Sand 5.7
0.1-0.43 Very Fine Sand 16.9
0.043 Silt & Clay 75.0
- _' -
- — C. APPROVED?Y”‘///‘/’/%—”—‘.
— 1/22/81 Jafpes~Jd. Mueller, President

oo e ﬂ
= ® AGE 1 OF 1 PAGE

- I'Z‘,ontr'ols for Environmental Pollution, Inc.
SN B :
- P.O.Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502 S

- oeCEIVED JAN 23 1981
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cusTomMer Dames & Moore
ADDREss 6400 Updown Blvd. N.E,. ﬁEFﬂﬂ]‘ 0(

Ccity  Albuquerque, NM 87110 .
" ATTENTION  Bjll Mead ﬂHﬂLYSI‘
INVOICE NO. v

; i 101220 ;
" | SAMPLES RECEIVED 11/10/80 CUSTOMER ORDER NUMBER
; l " | TYPE OF ANALYSIS Soil Analysis -
: ) Sample
l Identification Analysis Cm/hr* 2 Moisture
. LF-1 Vertical 0.070
) ' 6" to 12" Depth Permeability (0.0276 in/hr)
. Moisture 10.2
'”{ Content |
o LR-4 Vertical 0.080
' 6" to 24" Depth Permeability (0.0312 in/hr)
. L Moisture 9.1
: I Content
N E
o OW-4 Vertical : 0.059
R 18" to 24" Depth Permeability (0.0232 in/hr)
lf; Moisture 10.6
Content —
LF-2 Vertical 0.059
: 6" to 12" Depth Permeability (0.0232 in/hr)
Moisture 9.3
. Content
l ow-4 Vertical 0.114
18" to 24" Depth Permeability (0.0450 in/hr)
Moisture 10.1
Content
*Cm/hr = cc/hr/Cm?2.

rerwre

i et

e-— e

f;ﬁ,_« o V
APPROVED BY. /'///// ‘
James J7" Mueller, President

2/19/81 PAGE 1 OF 1 PAGE

®
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APPENDIX B-2
GROUND WATER IN
OBSERVATION WELLS

o . PRI o . e ma mEE mE - -

Dames & Moore

- .
-
L I PAF R S riede® o

o
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li o Dames & Moore
; CUSTOMER 6400 Uptown Blvd. N.E. Suite 398W

ADDRESS C]ty Center
I- CTY Albuquerque, NM 87110
; ATTENTION William Mead
NVOICE NO. 012256

KePORT OF
ARALYSIS

sampLES Recelvep 12/5/80

CUSTOMER ORDER NUMBER

TYPE OF ANALYSIS Water

Sample

l‘ Identification

OW-1 Shell 0il1 Ciniza
Refinery
Pres. w/Nitric Acid

—

!

OW-4 Shell 0il1 Ciniza
Refinery
Pres. w/10 m1 Conc.

I Nitric Acid

!J. |
1
'i
L

Y S

PO VR

P

Type of
Analysis

Arsenic
Calcium
Chromium
Iron
Manganese
Selenium
Sodium

Arsenic
Calcium
Chromium
Iron
Manganese
Selenium
Sodium

= - C
Ele

ontrols for Environmental Pollution, Inc.

I
IL;
l;

P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

APPROVED BY/ L /// Cotn

12/31/80 Elmer D. Martinez, Operations Divisi

PAGE 1

.
et

OF

S

1 PAGE Manager

S1vEn JAN GG 1981



AR T Lt L il aadant

P N S S W T

JRE (W}
f

EATTTINN

Dames & Moore

. CUSTOMER 6400 Uptown Blvd. N.E. Suite 398W PEFGN‘ [}E
‘ ADDRESS (City Center t i
. CITY  Albuquerque, NM 87110 e
s« ATTENTION WiT1}iam Mead - ﬁi‘[ql_VSIS
INVOICE NO. 0]2]58 [
| sampLes recewvep 12/5/80 CUSTOMER ORDER NUMBER
Water

TYPE OF ANALYSIS

Sample Type of
Identification Analysis mg /1

OW-1 Shell 0il - Ciniza
Pres. w/10 m1 of 1 N Sodium
Hydroxide Cyanide < 0.1

Y|

OW-4 Shell 0i1 - Ciniza Refinery
pres. w/10 ml1 of 1 N Sodium
Hydroxide Cyanide < 0.1

o \
L . & Pl

[

L is

v -

c~ = C 12722780 Elm BY/{’E/’/E‘/’;T—;; 5o
- . mer D. Martinez, Operations Divisior
b bt PAGE | OF | PAG Manager |

~‘Contr~ols for Environmental Pollution, Inc.
" P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

ol L ENr IO A aAa e e mm it~ DN AN 2Z anAen




l: CUSTOMER Dames & Moore B
‘ " AppREss Suite 398W, City Center ‘EF&EF ﬁF
. CITY 61‘00 Uptown B‘Vd., N.E. :
I, ATTENTION  Albuquerque, NM 87110 ﬁNﬁlYSlS
! "\WOICE NO Bill Mead
I( 012180
i r'[SAMPLes RECEIVED 12/5/80 CUSTOMER ORDER NUMBER
J
r : ‘
I{ TYPE OF ANALYSIS Water
I,{ Sample _ Type of
¢ ‘ Identification Analysis mg/liter
| l§ OW-1 Shell 0il - Ciniza Chlorides 28
| J Refinery Fluorides 0.55
lr pH wunits 7.8
L Solids, Total Dissolved 776
Iiﬁ Sul fates . 167
j OW-4 Shell 0il - Ciniza Chlorides 57 |
' 2 I
I : Refinery Fluorides 1.0
: pH units 8.1
l Solids, Total Dissolved 741
% - Sulfates 188
:I;'-?
C APPROVED B _//‘/////(&%/’
- 4e Elmer D,Martinez, Operatian/Division, Mg

i 12/24/80 PAGE 1 OF 1 PAGE
EI:';.:Ohtf“Dls for Environmental Pollution, Inc.

i
1
i
‘ i [__P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502




l;" _ Dames & Moore |
- Wl CUSTOMER 6400 Uptown Blvd., N.E. RFFHHT UF
ADDRESS  Syite 398W, City Center -
l _ CITY  Albuquerque, NM 87110 ﬂ”ﬁl_VSIS
¢ ATTENTION Bill Mead -
"("VOICE NO. 012206
| -

"] SAMPLES RECEIVED 12/5/80 CUSTOMER ORDER NUMBER
I
0
l[ 'TYPE OF ANALYSIS Water
g ]
w Sample Type of
. - _ Identification Analysis mg/1

OW-1 - Shell 0il -

Ciniza Refinery

pres. w/10 ml.

conc. sulfuric acid Nitrogen, Nitrate (as N) 0.5

OW-4 - Shell 0il -

Ciniza Refinery

pres. w/10 ml.

conc. sulfuric acid Nitrogen, Nitrate (as N) 0.2

b e

ey

Saled e - e [ETER ‘,4 P ‘. 5o ','“"‘“ e e
AT S B N TR S R B RICHC) N A

APPROVED sy %M
12/31/80 Elmer D. Martinez, Operations”Divisio
PAGE 1 OF 1 PAGE Manage

C= C

®
}"-!f:om:r*ols for Environmental Pollution, Inc.
i _P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502




I . Dames & Moore
M| CUSTOMER g ite 398W, City Center FEFUF]‘ UF
| ADDRESS 6400 Uptown Blvd., N.E. el Uit ‘
P CTY Albuquerque, NM 87110 1AL
| ATTENTION B31] Mead | ﬁfd[‘uSlS |
( VVOICE NO. 012045 i

r
I }
. ' I

"|sampLes recevep 11720780 CUSTOMER ORDER NUMBER
1
I" ‘TvpE OF AnaLvsis  Water
l.'J Sample Type of .
| Identification Analysis mg/liter
lfJ Well # OW-3 Location: Ciniza
- Owner-Shell
g Pres. w/10ml of IN Soln. sodium
Ir' Hydroxide . Cyanide < 0.1

L Well # OW-3 Location: Ciniza
Owner-Shell :
(Pre. w/10ml. Conc. Sulfuric Acid) . Nitrogen, Nitrate (as N) < 0.1

Ciniza Refinery - Well #0W-2
Preserved w/10ml. Sod. hydroxide,

1 Normal ‘Cyanide < 0.1
Ciniza Refinery-Well # OW-2 - Arsenic < 0.01
sgo s < Calcium -2666— 20
Xg?zerved w/10ml. conc. Nitric . Chromium (Total) 0.003
- Iron 1.1
- Manganese 0.2
- Selenium 0.01
: Sodium 390
Ciniza Refinery - Well # OW-2
preserved w/10ml. conc. Sulfuric
Acid ‘Nitrogen, Nitrates (as N) 0.1
Ciniza Refinery - Well # OW-2 Chlorides 39
' Fluoride 1.6
pH 7.6
Solids, Total Dissolved 856
Sulfates 16
e — E:‘\ APPROVED BY; = T —
O P Elmer D. Martinez, Operations Divisio gr.
_1; ]
i b barle 12/11/80 paGe 1 OF 1 PAGE

i

:?t:ontr“ols for Environmental Pollution, Inc.
P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502
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i N N =m

’- r-- r«- -
‘ - ' [

| CUSTOMER
ADDRESS

.- CiITy
l "ATTENTION
'(-“’OICE NG.

Dames & Moore

Suite 398W, City Center
6400 Uptown Blvd., N.E.
Albuquerque, NM 87110

Bill Mead

012045

hEPOHT O
ARALYSIS

‘| sampLes recewvep 11/20/80

CUSTOMER ORDER NUMBER

-
b

[

¥

: !Fonthols for Environmental Pollution, Inc.

_P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

PAGE 1

ofF 1

PAGE

IYPE OF ANALYSis Water "CORRECTED REPORT"
Sample Type of
Identification Analysis mg/liter
Ciniza Refinery - Well # OW-2
Preserved w/10 ml. conc.
Nitric Acid Calcium 20
o o %ﬁ i
C~=_C 12/11/80° Eimer D. Fartinez. Oper}vﬁ)ns Divisi
=6

Manage




I.f' - Dames & Moore Fnan
. B cusTomer _ _{E ;
T oDREss 6400 Uptown Blvd. N.E. Suite 398W EEF LEF ﬂF
- CITY Ci ty Center !
l atTenTion Albuquerque, NM 87110 ’ ﬂ‘!ﬁl‘ SIS
i vvoice noWilliam Mead ' ¢
( 012055

" | sampLes receiven 11/20/80 CUSTOMER ORDER NUMBER

R
[ .
l] TYPE OF ANALYSIS Water

—

: Sample Type of
I Identification Analysis mg/1
Well #0W-3
Location: Ciniza
Owner - Shell . Chlorides 36
. Fluoride 1.4
. pH Units 7.7

* Solids, Total Dissolved 876

" Sulfates 79

._.- ,..-
L0 HER
i d i}

o

et

- -

- i
_ _ -
APPROVED avf% : /aff--j |
12/11/80 Elmer D. Martinez, operaulyision Mgr
ii’ Codiw W RSN PAGE ] OF ] PA

il "ontrols for Environmental Pollution, Inc.
11
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; |.P.O.Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502 - - IR




- l: CUSTOMER

" " ADDRESS

) CITY
‘ I: -ATTENTION

Dames & Moore

Suite 398W, City Center
6400 Uptown Blvd., N.E.
Albuquerque, NM 87110

RErOl OF
ARALYSIS

b
i

.

.}

: wNvoice no. Bill Mead
012125
| SAMPLES RECEIVED 11/20/80 CUSTOMER ORDER NUMBER
| 17vPE OF ANALYSIS Water
Sample Type of f
Identification Analysis mg/liter
Well # OW-3 Arsenic < 0,01
Location: Ciniza Calcium 3.4
Owner: Shell Chromium (Total) 0.007
(Pres. w/10ml. conc. Iron 1.8
nitric acid) Manganese 0.003
Selenium < 0,01
Sodium 370

a -

il

l Controls for Envnr‘onmental Pollution, Inc.

C= - €
e

PO Box 5351 « 13925 Rosma . Santa Fe New Mexico 87502

// ‘
APPROVEDBY%J{? Il

Elmer D. Martinez, Operations D)V]S]On Mgr.

12/18/80 page

1 of 1 padE

e e . — —



| cusToMERsA00 Uptown Blvd. N.E.- Suite 398W
ADDRESL ity Center
l;—, CITAlbuquerque, NM 87110
| ATTENTION§1Tiam Mead
( VOICE N101076

} I" Dames & Moore

REFORT OF
ARALYSIS

8
L-[}SAMPLES receiveo! 2/9/80 CUSTOMER ORDER NUMBER
;IETYPE OF AnALvsisateT
Sample Type of
Identification Analysis mg/1
OW-9 ' Arsenic < 0.01
Calcium 19
Chromium, Total 0.004
Iron 0.02
Manganese 0.02
Selenium < 0.01
Sodium 350
l G:-’ — ('.i.' . APPROVED BY %’W
b 1/21/81  Elmer D. Martinez, Operations Divisic
; PAGE] OF 1 PAGE Managel
. | -ontrols for Environmental Pollution, Inc. ‘ ‘

; L P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

RECEIVEDN AN A ~ 1401




. I customer  Dames & Moore
] " appress Suite 398W, City Center i \
: » city 6400 Uptown Blvd, N.E. ' 3
‘ l ‘ATTEnTiON Albuquerque, NM 87110 ﬁr &lVS'S
. Ty-voice NO. Bill Mead ¥
I( 012266
' |sampLes Receweo  12/9/80 CUSTOMER ORDER NUMBER
'~'§ TYPE OF ANALYsis  Water
: lq Sample Type of
S - Identification Analysis mg/liter
' 0H-7 Arsenic < 0.01
L Calcium 34
! Chromium (Total) 0.003
| , I_ Iron 0.3
o Manganese 0.02
:’ l Selenium < 0.01
» | Sodium 270
1
!2
%3
i 1
h L" /{// Py
!"i l§ e APPROVED BY%FLJ//[’/// '
C L =~ éﬁ ames J. Mueller, President
- ® 12/31/80 page 1 oF 1 paGE

14 4

Controls for Environmental Pollution, Inc.

- {_P.O.Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502




I custorier  Dames & Moore ’. - ‘
| ' appress 0400 Uptown Blvd. N.E. Suite 398W \ |

CITY Ci t_y Center

I- “ATTENTION A'Ibuquel"que, NM 87110 - ﬂi'ﬁlVS|s
| wvoice no. William Mead V

: i 012158
e sampLes recewvep  12/9/80 CUSTOMER ORDER NUMBER
1 TYPE OF ANALYSIS Water

Samp]g Type of

_Identification Analysis mg/1

Ow-7 Cyanide < 0.1

OW-9 Cyanide < 0.1
F;".‘. l' m—:\ - / ’ T
fﬁ!}g C=—_C APPROVED BY_ /z///;—””://““/?ﬁ;«/
B ; —-— o 12/22/80 Elmer D. Martinez, 0perat1on/Dw1s101 ‘
1 PAGE ] OF } PAG Manage)
f?_ -Controls for Environmental Pollution, Inc. ol
i: PO Box 5351 » 1925 Rosina « Santa Fe, New Mexico 87502




customer Dames & Moore
ADDRESS 6400 Up’cown Bilvd. N.E. l ‘

- "‘-
'

. cry Suite 398W - City Center .
arrention Albuquergue, NM 87110 | M!M_YSIS
i woice no. Bill Mead |
‘ 012225

- SAMPLES RECEIVED ]2/9/80 CUSTOMER ORDER NUMBER

' l TYPE OF ANALYSIS Water

I Sample Type of

;- Identification Analysis mg/1

I OW-7 | Chloride 21

Fluoride 0.37

: I] pH Units 8.7

. Solids, Total Dissolved 717

. . Sulfate 166

‘ ! 0u-9 Chloride 56 !
f ‘ Fluoride 0.80

1 PH Units 7.8

- Solids, Total Dissolved 1060

_f ! Sulfate 391

il ) 2

1) Fer € 12/31780 oy S _};77?7 ‘
I ™ —— 80 Elmer D. Martinez, Operations Dfvisi |
: bttt i PAGE 1 OF 1 PAGE /Manas
i !Pontr*ols for Environmental Pollution, Inc.

" {P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502 o o



| I‘| Dames & Moore
l C‘i;‘;“;: 6400 Uptown Blvd., N.E. REFM{F m:
Suite 398W, City Center

lg*mmﬁ';; Albuquerque, NM 87110 | MlﬂwSIS
| wvoice no.  Bil11 Mead {
( 012207
: SAMPLES RECEWED 12/9/80 CUSTOMER ORDER NUMBER
I TYPE OF ANALYsis  Water
"IJ Sample Type of
, . Identification ' Analysis mg/1
I. OW-7 Nitrogen, Nitrate (as N) < 0.1
‘ OK-9 Nitrogen, Nitrate (as N) 0.5
1)
1
L
!j
I= .-
" .
i /— ~
)* ! Fer— ¢ 12/31/80 " Elmer | ﬁ%?‘ ;;;7
& — ‘Elmer D. Martinez, Operations ision
L S PAGE 1 OF 1 PAGE Manager

J;‘!Sontr‘ols for Environmental Pollution, Inc.
e .P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502 "DECEIVEN 1ANOD ,:51




ll customer Dames & Moore
| aopRess Suite 398W, City Center HEPUHI BF |
city 6400 Uptown Blvd, N.E. |
I atTenTion Albuquerque, NM 87110 o ﬂ[l[: lVSIS
.~ ~woice Nno. Bill Mead {11
012267

| SAMPLES RECEIVED  12/17/80 CUSTOMER ORDER NUMBER

I TYPE OF ANALYSIS  Water

Sample Type of
Identification Analysis mg/liter

OW-16-Shell 0il-Ciniza
Refinery preserved w/10ml of

: Conc. sulfuric acid Nitrogen, Nitrate (as N) 3.7
Sl OW-10-Shell 0i1- Ciniza Arsenic < 0.01
'” Refinery preserved w/10ml Calcium 17
T Conc. nitric acid Chromium 0.002
f I Iron 0.6
SR Manganese 0.03
3 ll Selenium 0.01
b Sodium 360
I OW-16-Shell 0i1 - Ciniza Arsenic 0.03
5 Refinery preserved w/10ml Calcium = 24
: I' Conc. nitric acid Chromium 0.003
z L Iron 1.0
j-_ I— Manganese 0.06
g Selenium 0.01
Sodium 270

- -

2 ~
Pt = ‘ APPROVED BY ///'//C{’//

€= 2. C /J{més J. Mueller, President
g e 12/31/80 pagce 1 oF 1 PAGE

i; .|
" [.)P.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

= !Controls for Environmental Pollution, Inc.



“customen Dames & Moore Fr- F‘F.n - [
appress 6400 Uptown Blvd. N.E. Suite 398W E: LEL Ez'
4 city City Center 4
“ATTENTION Albuquerque, NM 87110 : [i [[\ Sig
-NVOICE NO. Bill Mead ¥
101052

[SAMPLES recewveo 12/17/80 CUSTOMER ORDER NUMBER

" TyPE OF ANALYSIS Water For Cyanide

TV

[

Sample
Identification mg/liter

OW-10-She11 0i1

Ciniza Refinery

pres.w/10ml

of 1 N Sodium

Hydroxide < 0.1

OW-16-She11 0il

Ciniza Refinery

pres.w/10ml

of 1 N Sodium

Hydroxide < 0.1

4 oA . . T PR [ 2 e - . .
i
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D e S e N
APPROVED By o e =

b b & Elmer D. Martinez, Div. Mgr -
— = e mer rtinez, Div. Mgr ~
1/16/81 PA E 1 OF 1 PAGE

l Controls for Environmental Pollution, Inc.
i P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502
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customer Dames & Moore
aporess 0400 Uptown Blvd N.E. Suite 398 W

cary City Center

attention Albuquerque, NM 87110

KEPDRT OF
ARALYSIS

1

-

wl

-

MNCE NO Bill Mead
101216
SAMPLES RECEIVED 1-6-81 CUSTOMER ORDER NUMBER
TYPE OF ANALYSIS Water
Sample Type of
Identification Analysis mg/1
OW-11 Shell 0il
Ciniza Refinery Chloride 88
Fluoride 0.20
PH Units 7.8
Total Dissolved Solids 935
Sulfate 196
OW-12 Shell 0i1 :
Ciniza Refinery Chloride 120
L Fluoride 0.52
' PH Units 7.5
fl Total Dissolved So'hds 746
e Sulfate 100
|
‘\' 77 " 0W-=13 Shell 0i1
- Ciniza Refinery Chloride 19
Fluoride 1.0
< PH Units 8.5
G Total Dissolved Solids 659
1 - Sulfate 207
1 _
! OW-17 Shell 0il
£ Ciniza Refinery Chloride 86
Fluoride 0.47
!’-. PH Units 7.4
i Total Dissolved Solids 818
Sulfate 319
OW-20 Shell 0i1
Ciniza Refinery Chloride 100
Fluoride 0.40
PH Units 11.6
Total Dissolved Solids 841
Sulfate 214

—

=g

®

31/81
%_,ontr‘ols for Environmental Pollution, Incl/ /

2.0. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

APPROVED BY

Elmer D. Martinez, Operations Division
PAGE ] OF 2
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CUSTONER
ADDRESS

Dames & Moore

6400 Uptown Blvd N.E. Suite 398 W

City Center

KEFORT OF

sk

ekl

CiTy
ATTENTION A]buquerque, NM 87110 ﬂ:'ﬂLVSIS
.oice No. Bill Mead ]
( 101216
| SaMPLES RecElvep 1-6-81 CUSTOMER ORDER NUMBER
‘Type OF anaLysis  Water
Sample Type of
Identification Analysis mg/1
OW-14 Shell 0il
Ciniza Refinery Chloride 210
Fluoride 0.62
PH Units 7.3
Total Dissolved Solids 839
Sulfate 104
OW-14 Shell 0i1
Ciniza Refinery Fluoride 0.58
PH Units 7.3
Sulfate 102
0W-24 Shell 011
Ciniza Refinery Chloride 33
Fluoride 0.70
PH Units 7.8
Total Dissolved Solids 784
Sulfate 72
o — c‘ ~ APPROVED B&W
— hﬁﬁa Elmer D. Martinez, Operations Division Manage
PAGE 2 OF 2 PAGE

3
i
"4

1/31/81

‘Zontrols for Environmental Pollution, Inc.
{__P.O. Box 5351 « 1925 Rosina o Santa Fe, New Mexico 87502

pCecivyern £ 2 10014



Dames & Moore

6400 Uptown Blvd. N.E.
City Center
Albuquerque, NM 87110
William Mead

CUSTOMER
ADDRESS

Suite 398W

KEPORT OF
ARALYSIS

CITy
" ATTENTION
t

l ~ Controls for Environmental Pollution, Inc.
P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

o

Lk

‘(' ‘'VOICE NO. 101236
*| sampLes recevep  1/6/81 CUSTOMER ORDER NUMBER
Water
] TYPE OF ANALYSIS
Sample Type of
_Identification Analysis mg/1

OW-12-Shell 0i1
Ciniza Refinery Hydrocarbons 7.1
OW-14 - Shell 0il
Ciniza Refinery Hydrocarbons 6.4
OW-16 - Shell 0il
Ciniza Refinery Hydrocarbons 4.0
OW-17 - Shell 0il
Ciniza Refinery Hydrocarbons 25
OW 20 - Shell 0il -
Ciniza Refinery Hydrocarbons 5.5

i

;IE ? — APPROVED BY =

+ R I '1-— 2/4/81 Elmer D. Martinez, Operations ion

3. ke PAGE 1 OF 1 PAGE Manag




l ) Dames & Moore -
CUSTOMER 6400 Uptown Blvd., N.E. FEFHPF F
'~ ADDRESS  gyjte 398W, City Center t ‘ ‘
CTY  Albuquerque, NM 87110 !
. ATTENTION Bill Mead ﬂ"ﬁI.VSIS
( 'DICE NO. 012205 ‘
U sAMPLES RECElvep  12/17/80 CUSTOMER ORDER NUMBER

Iw TYPE OF ANALYsls  Mater
| I Sample Type of
1 Identification Analysis mg/1
) OW-10 - Shell Qi1 -
Ciniza Refinery
i preserved w/10 ml. of
I conc. sulfuric acid Nitrogen, Nitrate (as N) 0.3
L

- NmS

— .

-‘p ._,-ﬁ\-—_

P e

E:L’.E:ﬁh:’.@

»Controls for Environmental Pollution, Inc.

" PO Box 5351 « 1925 Rosma « Santa Fe, New Mexico 87502

o~y e re e AN TN T SN A &

==

APPROVED ev<///17//‘”/;;¢¢_—-—‘-—=?—‘

12/31/80 Elmer D. Martinez, 0perat1ons>D1v1s
PAGE 1 OF | PAGE -~ Manage




| cusToOvEr Dames & Moor_'e = r
' appress 6400 Uptown Blvd. NE ﬁEFE}{:i ﬁr
I_ city  Albuquerque, NM 87100 1) [ ‘
| l- ATTENTION  Bill Mead : ﬁi‘[:!j SIS

“'OICE NG, 101091

- amn e e

‘@AMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER
;
‘W TvPE OF ANALYSIS Water Analysis -
I |
i -
1 'l Sample
. N Identification Analysis mg/1
‘J, | OW-10 Chlorides 79
'l Shell 01 Fluorides 0.64
‘ Ciniza Refinery .
’lw pH Units 7.6
i Total Dissolved Solids 1030
‘ " Sulfates 331
I
- 5}
i
I _-
e . P —
. . v . - _ r
«' “C:- = c APPROVED BY %
$ e | 1 — = e Elmer D. Martinez, Operationgivision Mgr
' - 1/23/81 PAGE 1 OF 4 PAGE
l ~ontrols for Environmental Pallution, Inc.

_.0.Box 5351 » 1925 Rosina » Santa Fe, New Mexico 87502 RECEIvEn

A a.




|
|
l custoMer Dames & Moore }
} , ADDRESS 6400 Uptown Blvd. NE ﬁEFﬂEi ﬁF ‘

City  Albuquergue, NM 87100

: it [ ' ‘
I. -ATTENTION  B4]] Mead ' ﬂ[:[‘ l.y SIS |
_INVOICE NO. {1001 ' |

¢
“ '[ SAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER *
1
\ - :
‘ I? TYPE OF ANALYSIS Water Analysis -
-
!
. ’ Sample
‘ I Identification Analysis mg/1
_lr_ OW-10 Chlorides 76
" Shell Ol Fluorides 0.64
Ciniza Refinery
i .l,a pH Units 7.7
} ' Total Dissolved Solids 1040
‘ ‘I'A Sulfates 247
N |
| I‘ ‘
’ L’-Jj
tlri‘.;
i L
.
N -~
|:. . N P
N ’ gj = C : APPROVED BY W
- . Elmer D. Martinez, Operatit?Division Mg:
: b fomort b= 1/23/81 PAGE 3 OF 4 PA
. i Controls for Environmental Pollution, inc.

L P.O. Box 5351 » 1925 Rosina « Santa Fe, New Mexico 87502
: Tolonhnne E05/029.Q04 1 e -

.



! customer Dames & Moore ﬂ
' ADDRESS 6400 Uptown Blvd. NE R[F ﬂiii GF
cY  Albuquerque, NM 87100 ' l

ATTENTION Bill Mead ’ ﬂr ﬁ [YSIS
l("wpucs NC. i

101091

!-{ SAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER

"TYPE OF ANALYSIS Water Analysis -

Sample

Identification Analysis mg/1

OW-16 Chlorides 110

Sl.le.ll o1 . Fluorides 0.86

Ciniza Refinery ,
pH Units 7.7
Total Dissolved Solids 759
Sulfates 81

‘
i [

;. <4 -
1A s -

: re - L, -
i -

3;!\”; h%;: E-_i® : Elmer D. Martinez, Operationsdjivision Mgr
;4' 1/23/81 PAGE 3 OF 4 PAGE

Conthols for Environmental Pollution, Inc.
!z

P 0. Box 5351 . 1925 Rosma « Santa Fe New Mexico 87502




l' customern Dames & Moore ; _ ‘
AappRess 6400 Uptown Blvd. NE ﬁEFﬂHF GF L
ciy  Albuquerque, NM 87100 |
I- ‘ATTENTION  Bill Mead ﬂ"[&l"gls ‘
( NVOICE NO. 101091 “
: E’T’iSAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER
' T
y P
| TYPE OF ANALYSIS Water Analysis -
: &
: '. i 1
lr,l Sample
; P Identification Analysis mg/1
| I OowW-16 Chlorides 230
- Shell 0il . '
V3 Ciniza Refinery Fluorides 0'?
jglz_J pH Units 7.6
ot Total Dissolved Solids 799
‘ IJ Sulfates 15
N
i

S RSO

‘. .
S s S e .

TR
.

< -
—eied

* e -

e B

,' — APPROVED BY __ .
€= - C Elmer D. Martinez, Operations Djvision Mg
£ e

1 1/23/81 PAGE 2 OF 4 PAGE

l Controls for Environmental Pollutlon. Inc.
LP O. Box 5351 » 1925 Rosina « Santa Fe, New MEXICO 87502 RE CE ] VED 14t 95 1an
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l Dames and Moore
: Cti;i’:i: Suite 398 W, City Center HEFHHF ﬂf
I 6400 Uptown Blvd., N.E.

CiTy :
arrenmion  Albuquerque, NM 87110 mmu!sm |
i - -oce no Bill Mead |

I 101110
LSAMPLES receiven  1/6/81 CUSTOMER ORDER NUMBER |
l TYPE OF AnALYsis  Water |
: I Sample Type of 1
I Identification Analysis mg/liter
L -
: j OW-11-Shell 0i1-Ciniza Refinery Arsenic < 0.01 \
A § Sample preserved w/10ml of Calcium 11 :
el Nitric Acid Chromium 0.003
: ' Iron 0.3
4 B Lead 0.002
3N Manganese 0.03
“f Selenium < 0.01 1
: ‘J Sodium 380
L OW-12-Shell 0i1-Ciniza Refinery  Arsenic < 0.01
I preserved w/10ml of conc. Calcium 11
I Nitric Acid Chromium 0.004
Iron 0.7
— Lead 0.03
Manganese 0.08
: Selenium < 0.01
| Sodium 310
I, OW-13-Shell 0i1-Ciniza Refinery Arsenic < 0.01
0 preserved w/10ml of conc. Calcium 6.5
. Nitric Acid Chrofiium 0.009
M B Iron 0.6
j 5 Lead 0.03
4 Manganese 0.06
i = Selenium < 0.01 .
L5 Sodium 270
B *
OW-14-Shell 0i1-Ciniza Refinery Arsenic < 0.01
M = pres. w/10ml of conc. Nitric Calcium 34
! Acid Chromium 0.008
Iron 0.2
Lead 0.02
Manganese 0.06
Selenium < 0.01
Sodium 290
: ] Y
3 F‘m 8 -_— IC ]APPROVED BY%/%/
% Elmer D. Mar z, Operations Division, Mgr.
3 W e 1/24/81 pace 1 oF 2 PAGE
l Controls for Environmental Pollution, Inc. .
< LJPO Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502 RECE ] VED JAN 26 1981

M . b o "NCIOOD ANOAY



customer Dames and Moore ;
appress Suite 398 W, City Center IEPHRF HF i

, ciry 6400 Uptown Blvd., N.E. T !
l: arrention  Albugquerque, NM 87110 m ['.I.YSIS |
i .NvoICE NO. Bill Mead i ;
|
\

K 101110

e -

) SAMPLES RECEIVED 1/6/81 CUSTOMER ORDER NUMBER
| l{ TYPE OF ANALYSIS  HWater
| - Sample Type of ,
; 'I{" Identification ‘Analysis mg/liter
W
| " OW-17-Shell 0i1- Ciniza Refinery  Arsenic 0.02
. = pres. w/10ml of conc. Nitric Acid Calcium 400
l‘ - Chromium 0.02
‘ Iron 4.5
‘- Lead 0.5
| I,‘ Manganese 4.2
. Selenium < 0.01
Sodium 250
lr OW-20-Shell 0i1-Ciniza Refinery Arsenic < 0.01
pres. w/10ml of conc. Nitric Calcium 6.6
g Acid Chromium 0.1
* l Iron 0.3
o Lead 0.04
- Manganese 0.02
‘ l Selenium < 0.01
e Sodium 320
I OW-24-Shell 0i1-Ciniza Refinery Arsenic < 0.01
L. pres. w/10ml Conc. Nitric Calcium 23
o Acid Chromium 0.001
1 u Iron 0.2
;' Lead 0.03
a0ty Manganese 0.3
R Selenium < 0.01
l Sodium 310
L
i
t

B TN

\
N\
\

ﬁ‘ a——
- -——

bz bt B
-ZControls for Environmental Pollution, Inc.
: P.O. Box 5351 - 132'5 I:'s'o:ma « Santa Fe, New Mexico 87502 DCrC \”:- n JAN 2 6 1981

. = .~ P .-

APPROVED BY
Elmer D. Martj
1/24/81

Z, Operations Division, Mgr.
AGE 2 OF 2 PAGE
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ADDRESS
. CiTY
: ATTENTION

‘ l . CUSTOMER

1

8—wvome NO

Dames & Moore

6400 Uptown Bivd. N.E. Suite 398W

City Center

Albuquerque, NM 87110

Bill Mead
101053

RECURT OF
ARALYSIS

| “l‘
3

" (sampLEs Rrecevep  1/6/81

CUSTOMER ORDER NUMBER

‘ |
llr TYPE OF ANALYsis Water for Cyanide

ﬁIIFJ
o

Sample

. Identification

OW-11-Shell 0il
Ciniza Refinery
Pres.w/10ml1 of

1 N Sodium Hydroxide

OW-12-Shell 0i1l
Ciniza Refinery
Pres.w/10ml of
1 N Sodium Hydroxide

OW-13-Shell 011
Ciniza Refinery
Pres.w/10ml of
1 N Sodium Hydroxide

OW-14-Shell 0i1
Ciniza Refinery
Pres.w/10ml of

1 N Sodium Hydroxide

OW-17-Shell 0il
Ciniza Refinery
Pres.w/10ml of

1 N Sodium Hydroxide

OW-20-Shel11 011
Ciniza Refinery
Pres.w/10ml of

1 N Sodium Hydroxide

OW-24-Shell Qi1
Ciniza Refinery
Pres.w/10ml of
1 N Sodium Hydroxide

- -

mg/liter

<0.1

<0.1

<0.1

<0.1

<0.1

< 0.1

<0.1

F ey
C= O €
e

. o — .
APPROVED BY _&o . oL ")

Elmer D. Martinez, Div. Mgr.

1/16/81

? - antrols for Environmental Pollution, Inc.
i »:‘i
i [__P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

PAGE 1 OF 1
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ADDRESS City Center

ATTENTION Wi ] ] jam Mead
*YOICE NO. ]0]] Q

Dames & Moore
CUSTOMER 6400 Uptown Blvd. N.E. - Suite 398

CITY Albuquerque, NM 87110

herdil OF

ARLY

313

SAMPLES RECEIVED ]/6/8]

CUSTOMER ORDER NUMBER

TYPE OF ANALYSIS Water

Sor b

2 ot

PR S )

| ]

[
LT Eo,
b L

r _,or\tr'ols for Environmental Pollutjon, Inc.
P 0. Box 5351 » 1925 Rosma e Santa Fe, New Mexica 87502

.“

1
LR
“-.

Sample
Identification

OW-11-Shel1 0i1 Ciniza
Refinery - Pres. w/10 ml
conc. Sulfuric Acid

OW-12-She1l 0i1 - Ciniza
Refinery - Pres. w/10 ml
conc. Sulfuric Acid

OW-13-Shell 0i1 - Ciniza
Refinery - Pres. w/10 ml
conc. Sulfuric Acid

OW-14-Shell 0il1 - Ciniza
Refinery - Pres. w/10 ml
conc. Sulfuric Acid

OW-17-She1l 0i1 - Ciniza
Refinery - Pres. w/10 ml
Sulfuric Acid

OW-20-Shell 0i1 - Ciniza
Refinery - Pres. w/10 ml
conc. Sulfuric Acid

OW-24-Shel 0i1 - Ciniza
Refinery - Pres. w/10 ml
conc. Sulfuric Acid

of

of

of

of

Qf

of

of

Type of
Analysis

Nitrogen, Nitrate (as N)

Nitrogen, Nitrate (as N)

Nitrogen, Nitrate (as N)

Nitrogen, Nitrate (as N)

Nitrogen, Nitrate (as N)

—r~

Nitrogen, Nitrate (as N)

Nitrogen, Nitrate (as N)

1.8

0.1

0.2

0.8

1.3

0.5

—

-

Z = . — .
APPROVED BY <CX ":4////_':-./4’%‘(/-—@_—

1/29/81
PAGE

1 ofl paGe

RECEIVED JAN30 1981

Elmer D. Martinez, Operations/Divisi

Manage




APPENDIX B-3

PLANT WASTES

Llad

Dames & Moore




custoMer Dames & Moore

ADDRESS

Sujte 3984, City Center
6400 Uptown Blvd., N.E.

kEPORT OF

Total Organic Carbon

- -~

1
I' ATTEN'(r:lg: Albuquerque, NM 87110 ﬂilﬂ[YSlS
‘ i ~nvoice Nno. Bill Mead i
- ( 012179
i
*|sampLes Receveo  11/10/80 CUSTOMER ORDER NUMBER
l: TYPE OF AnaLysis  Studge  (Date Collected 11/6/80)
) r Sample Type of .
: l{ Identification Analysis mg/liter
I"'. API Seperator Emuision Arsenic < 0.01
3 Barium < 10
l Cadmium < 0.001
2 ) Chromium 0.006
I Chromium 6+ < 0.01
I | Lead (Total) 6.1
| ;: Mercury < 0.004
l Selenium < 0.01
Y Silver < 0.01
g Total Chrome 200 ug/gm

percent by weight

17.8

Z;I g
- -\"‘ T
R R 1 a——

E €= C
e

v _,om:rols for Enviromnmental Pollution, Inc.

PO Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502
Telanhnne BNG/QANY.QRA1

APPROVED

Elmer D.

12/24/80 page 1

4art1nez, Operatlons
ofF 1

Divisfon, Mgr.
PAG !
|

|



‘ l customer Dames and Moore L ]
‘ . apDRess Suite 398W, City Center ﬁtfxﬂﬁi F
| ciry 6400 Uptown Blvd., N.E.
| l ATTENTION Albuquerque, NM 87110 , ﬂ[lﬁlelS
‘ i ~nvoice no. Bill Mead ¥
| l( 012050
: ISAMPLES recevep  11/10/80 CUSTOMER ORDER NUMBER

Il—‘TYPE OF anaLvsis Sludge

I ] Sample Type of
: Identification Analysis
- ] Leaded Tank Sludge; Lead (Total) 690 wug/g

l{r Tank 59 EP Lead 0.08 mg/liter
' {

I Date Collected 11/4/80 Total Organic Lead 2.4 ug/gm

| =

"

|

4'
Y

j .

b |
; C- — C}-’ ~ . APPROVED 8Y &> ;/{—;Z'/’n'/ﬁ :
3 — 7 —— Elmer D. Martmez, 0perat1ons Divis Mgr |
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LABORATORY DETECTION LIMITS
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Water Analysis

Arsenic
Barium

Cadmium
Calcium

-Chromium

Chromium 6+
Cyanide
Fluoride
Iron

Lead
Manganese
Mercury

Lower Limits of Detection for Water

Nitrogen, Nitrate (as N)

0il & Grease
Selenium
Silver
Sodium

Solids, Total Dissolved

Sul fate

-« -

mg/liter

0.01
0.1
0.001
0.1
0.001
0.01
0.1
0.01
0.01
0.001
0.001
0.0004
0.1
1.0
0.01
0.01
0.01
5.0
5.0
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Lower Limits of Detection
for EP Toxicity Analysis

- -

Analysis mg/liter
.* Arsenic 0.01
' Barium 10
. I Cadmium 0.001
v .Chromium 0.001
Chromium +6 ' 0.01
. Lead 0.001
m Mercury 0.0004
l Selenium 0.01
- Silver 0.01
I,_
I*.
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Analysis

Arsenic

Barium

Cadmium

Chromium

‘Chromium +6

Lead

Mercury

Selenium

Silver

Total Organic Carbon
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Lower Limits of Detection
for Soils

o -

0.1
0.1

0.1
0.04
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APPENDIX B-5
LABORATORY CERTIFICATION

AND

SUMMARY OF QUALITY CONTROL PRACTICES
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Introduction

Quality Control measures are taken from the time the samples arrive to the time

data is reported. The following is a brief summary of steps taken during the

analysis of your samples.

Basic Function

The Quality Control/Quality Assurance department is responsible for the conduct
of the Analytical Laboratory Quality Control program and for taking or recommend-
ing measures to ensure the fulfillment of the quality objectives of management
and the carrying out of Quality Control policies in the most efficient and

economical manner commesurate with ensuring continuing accuracy and precision

of data produced.'

Responsibilities and Authority

1. Developes and carries out quality control programs, including statistical
procedures and techniques, which will help laboratories to meet authorized
quality standards at minimum cost; and advises and assists management in
the installation, staffing and supervision of such programs.

2. Monitors quality control activities of the laboratory to determine con-
formance with authorized policy and procedures and with sound practice;
and make appropriate recommendations for correction and improvement as
may be necessary.

3. Seeks out and evaluates new ideas and current development in the field
of quality control and recommends means for their application wherever

advisable.
4. Advises management in reviewing technology, methods and equipment, with

respect to quality aspects.

5. Advises the Purchasing section regarding quality of purchased materials,
reagents and chemicals.

6. Recommends packaging materials and procedures.

Performs related duties as assigned.

P
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Quality Control Practices

Upon arrival at the laboratory, each sample is assigned a color-coded number.

This code number is placed on all apparatus used for that sample during chemical
and radiometric determinations. This code number is recorded in the laboratory
receiving report which is filled out at the time that the samples are received.
The laboratory receiving report consists of five pages which are distributed to

various departments within the company.

Blank and standard spike samples are analyzed routinely as part of Controls for
Environmental Pollution’s internal quality control program. These samples are
indistinguishable from regular samples to prevent samples from receiving preferen-

tial treatment. In addition, each chemist prepares known reference samples which

he can use to measure his quality of work.

All reagents, carriers and radicactive tracers and instrumentation used in the

analysis are calibrated on a scheduled basis as described by the quality assurance

plan.
In summary, the methods employed for analyses are those which measure the desired

constituent with precision and accuracy and meet the data needs in the presence

of the interferences normally encountered. The routine analysis of spiked samples

" is the measurement of quality while the use of analytical grade reagents is a

controls of measure. The quality control program has two primary functions. First

the program monitors the reliability of the results reported. The second function

is the control of quality in order to meet the program requirements.

/
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APPENDIX C
EXCERPTS FROM RCRA
REGULATIONS, PART 265,

SUBPART M - LAND TREATMENT
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Federal Register / Vol. 45. No. 98 / Monday. May 19. 1980 / Rules and Rezulations

33248
w
Maxarram Cave s ove
Appacavon (Ag/ha)
Sod carorr
eICnanGe Canacty Sacagrownd  * Bacacround
meq/10Cg) soud ot sodt pd
less an €5 greaiar e
as
leastan S ]
513 5 10
Goasrer an 1S s o]

{B) For soils with a background pH of
less than 8.5. the cumulative cadmium
application rate does cot exceed the
levels below: Proviged, that the pH of
the waste and soil mixture is adjusted to
and maictained at 6.5 or greater
whenever food chain cops are grown

£0d cavon escrange canzaty Mamum Qs tve

imeas 120g) app=capon (kg/ha}
Leszs tun § s
13 10
Grzaier than 18 0

{2)(i) Tk= only food ctain crop
orccuced is animal feed

{ii} The pH of the waste and soil
mixture is 5.5 or grea‘er at the time of
waste apriicztion or at the Hme the crop
is piantec. whicsever occurs later, and
ibis pH level is maintained wherever,
iocd ckain ccops are grown

{iii) Taere is a {aciiity operadcg plan
whaich éemonszates how the animal
feed will be distributed to preciude
ingestion by tumzas. The facility
oczrating rlan describes the measures
to te taxen to safeguard 23ainst
rcossible health hazaras from cadmium
eatzring the food chain. waich may
result from aiternative land uses.

(iv) Funere croperty owners are
notified by a sdpuladon in the land
record or property deed waich states
that the property bas received waste at
high cacmium application rates and that
food chain crops should not be grown.,
due to a possible health hazard.
[Comment: As reqrired by § 265.73. if an
owner or operater grows food chain
crops on his land trearment facility, he
must place the information developed in
this Secton in the operating record of
the facility.]

§ 255277 [Resarved]

$285.278 Unsaturated zone (zcne of
2erstion) monntoang.

(a) The owner or operator must have
in writing. acd must impiement, an
unsaturated zone monitoring plan which
is designed to:

(1) Detect the verdcal migration of
hazardous waste and hazardous waste
constituents under the acZve porton of
the land reataent facility. and

{2) Provice iriormancn on the
background concenwations of the

bazardous waste and hazardous waste
coaslituents in similar but unoeated
soils nearpy: this backgrounc monitoring
Tust be conducted beiore or in
conjunciion with the monitoring
required under paragrapa {a)(1) of this
Section.

{b]) The unsaturated zone monitoring
plan must include. at a minimur:

{1) Soil monitoring usicg soil cores,
and

{2} Soil-pcre water monitoring using
devices such as lvsimeters.

{¢) To comply with paragraph {2}(1) of
this Section. the owner or operator must
demonsate in his unsaturated zone
monrtoring plan that

(1) The depth at wiich soil and soil-
sore waier samples are to be taken is
belcw the depth to which the waste is
incorporated into the soil:

(2) The number of soil and soil-pore
water samples to be takea is based on
the variability of

{i) The bazarcous was:e constituents
(as ideatiSed in § 283.273(2) a=d {b}} in
the waste and in the soil: and

(i) The soil hrpe(s): and

(3) The Eequency ard tizzing of soil
and sail-pcre water samaiing is based
co the Zequeccy. time, and rate of
waste application, proximity to grourd
watar. 2nd soil per=eaoility.

(d) The owner or operator must keep
at the fadlity his unsaturzt=d zore
monitoring plan. and the ratiocale used
in cevelopixg this plaa

{e) The owzer cr operuicr Tust
araivze the soil and soil-pore water
samples for the bazardous waste
constiteents that were found in the
waste during the waste analysis under
§ 285273 (a} and (V).

[Coriment: As required by § 255.73. all
data and information develcped by the
owner or operator uncer this Section
must be placed ic the gperazng record
of the facility.}

§ 265279 Recordkeeping.

The owner or operator cf a land
treammeat facility must keep records of
the appiication dates, apoliczton rates,
quantides. and loca%ca of 2aca )
bazardous waste placed in the facility,
in the orverating record required in
§ 265.73.
$ 265290 Closure and post-closurs.

(a) In the closure plan under § 255.112
and the post-closure plan uncer
§ 255.118. the owner or operator st
adcress the following oojectves and
indicate now they will be acieveq:

{1) Control of the migration of
Lazardcus waste and bazarcous waste
consuruects from the treated area 110
the grounc wates

(2} Control of the release of
contaminated run-off from the facility
into surface wates

(3) Control of the reiease of airbome
particilate contaminants caused by
wizd erosion: and

{(4) Compliance with § 255.276
concerning the growta of food-chain
crops.

{b) The owner or operator must
consider at least the following factors in
addressing the closure and post-closure
care oojectives of paragrapn {a) of this
SecHon:

(1) Type and amount cf bazardous
waste and hazardous waste constituents
apoplied to the land treatment facility;

{2) Tke mobility and the expected rate
of mizzation of the hazardous waste and
bazardous waste cans&tuents:

(3) Site location. topogrzrchy. and
surrounding land vse. with respect to the
poteatial effects of pollutant migration
(e.g-. proximity to ground waler, surface
water-and drizkicg water sources);

(4) Climate. inciuding amount,

"freque=cy, and pH of grecipitation:

{S) Geological and soii prodiles ard
suriace and subsuriace hycrology of the
site. and scil characteristics. incleding
cation exchange capacity, fotal orgaric
carbon. and oH:

{6} Unsaturated zone monitcring
informaton obtained under § 265.27a:
and

{7) Type. ccocentration, 2ad desth of
migration of hazardeus wastz
constituents in the soil 23 compar=d to
their background ccacentrators.

{c) The owmner or cperator must
consicer at least the fcllowing methode
in addressing the closure and post-
closure care objectives of parzgrash (a)
of this Secor:

(1) Removal of centaminiated soils:

(2) Placement of a finai cover,
consicering: (i) Fucctons cf the cover
(e.g.. irAlration ceztol. ercsiecn and
run-od con=ol. and wind erosion
control), and (i) Characterstics of tha
cover. inciuding matedal. final surface
contours. thickness. porcsity 2nd
per—eapility, slope. lencth of run of
siope. and type of vegetadcen on the
cover-

(3) Collecton and treatment of mm-cis
{4) Diversioc stuctures to prevent
surtaca water rn-on oo eniering the

treated area: and

(5] Monitoring of soil. sail-pare water,
and zround water.

{d) In additicn to the requirements of
H :ss.p;‘. during ihe zost-Ciosure =are
pecod. L'ne.ow‘r.)er or operator of a }and
Ceamment facinty musc

{1) Maintaia any unsaturated zopne
momiforing s¥slem. and coilect and
anaiyze sapies Tom this system in a
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manner and Seguency specified in e
posi-closure pian:

(2) Restct zccess to the facility as
approponate for i's post-ciosure vse: and
{3) Assure that erov~ 13 of iood chain

croos complies witk § 2835.27€.

§ 265287 Sbpecial recuirements tor
1gnitabie or reaslive waste.

lIgritabie or reacuve wastes must not
be land treated. urless the waste is
immeciately incorporated into the soil
5o that (1) the resulting waste, mixture,
or dissolutica of material no longer
meets the deZnition of ignitable or
reacuve waste under §§ 261.21 or 26123
of tais Chapter. and (2) § 255.17(b) is
compiied witn.
§ 265282 Special requirements for
incompatibie wastes. )

lacompatible wastes. or incompatible
wastes and materials (see Appendix V
for examples}. must pot be placed in the
sarce land treatnent area. uniess
§ 265.17(b) is compiied with.

&% 26...28.)—26:.299 {Reservcd]
o ——— - - T

Subgart N—Lancfills

§ 265300 Applicability.

The regulations in this Subpart apoly
to owners and operators of facilities that
dispose of hazardous waste in landflls,
except as § 265.1 provides otherwise. A

“waste pile used as a disposal facility is
a landfill and is govemed by this
Subpart

§ 253.301 [Reserved)

§ 265302 General operating
requirements.

{a) Run-on must be diverted away
from the active portions of a landfill

{b) Run-off Som active portions of a
landfill must be collected.

[Comment-If the collected run-off is a
hazardous waste under Part 251 of this
Chapter. it must be managed as a
bazardous waste in accordance with all
appiicable requirements of Parts 262,
263. and 265 of this Chavter. If the
coliected run-off is disczarzed through a
poirt source to waters of the United
States. it is subiect to the recuiremeants
of Section 402 of the Clean Water Act,
as amended.}

{c) The date for compliance with
parazraphs (a} and (b) of this Section is
12 months after the eflective date of this
Part

{d) The owner or operator of a landfill
containing hazardous waste which is
sudject to dispersal by wind must cover
or otherwise manage the landfill so that
wind disoersal of the hazarccus waste
is controlled.

{Commens As required by § 25513, the
waste anaivsis plan must include
analvses ne=ded to compiv with

§§ 2£5.312 and 253.313. As requred by

§ 283.73. the owner or operator Dusi
piace toe resulis of these analvses in tpe

operatgg record of the facility.]

§8 265.303-255.308 [Reserved]

§ 265309 Surveving and recordkeeping.

The owner or overaicr of a landfil!
must aintain the foiiowing items in the
operating record required in § 265.73:

{a) On a map. the exact location and
dicrensions. including depth. of each cell
with respect to permanently surveved
benchmsarks: and

{b} The contents of each cell and the
approximate Jocation of each hazardous
waste type within each cell

§ 265.310 Closure and post-closure.

(a) The owner or operator must place
a finai cover over the landfill. and the
closure plan vnder § 255.112 must
specify the function and design of the
cover. In the post-ciosure pian under
§ 265.118. the owner or operator must
include the pcsi-closure care
requirements of paragraph (d} of this
Secton .

(b} In the closure and post-ciosure
plans. the owner or operator must
address the jollowing objectves and
indicate how they will be achieved:

{1) Control of pollutant migration from
the facility via grouna water, surface
water, and air

(2} Control of surface water
infiltration. inciuding prevention of
pooiing: and

(3) Prevention of erosion.

{c} Toe owner or operator must
consider at least the following factors in
addressing the closure and post-closure
care objectves of paragrzph (b) of this
Section:

(1) Type and amount of hazardous
waste and bazardous waste constituents
in the landflk:

(2) The mobility and the expected rate
of migration of the bazardous waste and
bazardous waste constituents:

(3) Site location. topograpny. and
surrourding land use. with respect to the
potential efiects of pollutant migration
(e.g.. proximity 10 ground water, surface
water. and drinking water sources};

(4) Climate. including amount.
trequency. and pH of precipitation:

(5) Characteristics of the cover
including material. final surface
contours. thickness, porosity and
permeability. slope. length of run of
slope. and type of veg=tation on the
cover: and

{6) Geological and soil profiles and
surface and subsuriace hydrology of the
site.

(b) In aZditon to the requirements of
§ 253.117. during the pest-cicsure care
period. the owner or operator of a
hazardous was:te landil must

{1) Maintain the fznczen and integnty
of the hinzs cover 2s specified in the
approved ciosure pian:

{2) Maintaio and mozxitor toe leachate
collection. removal and treatment
svstem [if there is one present in the
landfill) tc prevent excess accursulation
of leackat= in the system:

(Commen: If the collected leachate is a
hazardous waste under Part 2561 of this
Ckapter. it must be managed as a
hazardous waste in accordance with all
apolicable requirements of Parts 262,
253. and 2£5 of this Chapter. If the
collected leachate is discharged through
a point source to waters of the United
States. it is subject to the requirements
of Section 402 of the Clean Water Act.
as amended.]

{3) Main:ain and monitor the gas
collecdon and control system (if there is
one presen: in the landfill) to control the
vertcal acd borizontal escape of gases;

{4) Protect and maintain surveyed
benchmarks: and .

{5) Restrict access to the landfil! as
a2pproonate for its post-closure use.

§ 265311 [Reserved]

§ 265312 Special requirements for
ignitabie or reactive waste.

Ignitabie or reacive waste must not
be placed in a landfill. unless the waste
is treated. rendered. or mixed before or
immediately after placement in the
landfill so that (1) the resulting waste,
mixture, or dissolution of material no
Jonger meets the definition of ignitable
or resciive waste under §§ 281.21 or
261.23 of this Chapter. and (2) § 255.17(b}
is complied with

§ 265313 Soecial requirements for
Incompatible wastes,

Incompatbie wastes, or incompatible
wastes and materials, (see Appendix V
for examples) must oot be placed in the
same land&i] cell unless § 265.17(b} is
complied with.

§ 265314 Soecial requirements for fiquid

. waste.

(a) Bulk or non-containerized liquid
waste or waste containing free liquids
must not be placed in a landfill. uniess:

{1) The landfll has a liner which is
chemically and physically resistant to
the adced liquid. and a functioning
leachate collection and removal system
with a capacity sufficient to remove all
leachate produced: or

(2) Before disposal. the liquid waste or
waste containing free liquids is treated
or siabilized. chemically or physically
{e.g— by mixing with an absorbent solid).




