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EXECUTIVE SUMMARY

This addendum report to the Dames & Moore Phase I Report '"Hydrogeologic
Evaluation, Maverik Refinery and Tank Farm" (February 1988), presents the
results of Rounds 1 and 2 comprehensive water quality sampling, water level
measurements and data analyses thereof, to complete the Phase I Hydrogeologic
Investigation at the Maverik Refinery and Tank Farm, Kirtland, New Mexico.
Background details of this investigation are presented in the February 1988
Phase 1 Report.

This addendum report includes Rounds 1 and 2 water quality data and water
level elevation data and the evaluation thereof, for confirmation of the fol-
lowing: (1) Significant subsurface contamination from Maverik's Tank Farm is
present in the west-southwest corner in the shallow silty-sand zone above the
gravel aquifer. Movement of the organic compounds off-site has not been sig-
nificant and will be reduced even further since the on-site construction in
March 1988 and operation of a 350-foot long product interceptor trench. (2)
The Farmer's Mutual and West Side Irrigation Ditches influence significantly
the ground water quality and rate and direction of ground water movement near
the Tank Farm. When the ditches are full and ditch seepage results, recharge
and aquifer flushing occur. When dry, the ditches serve as hydarulic sinks
and receive ground water inflow. (3) Biodegradation of organic compounds by
bacteria on-site (and possibly off-site to the southwest) has been documented
based on additional inorganic water quality data obtained in Round 2.

Rounds 1 and 2 water quality data results confirm that significant con-
centrations of the typical refinery-related volatile organics benzene, tol-
uene, Xylene, ethylbenzene and DCA are found in only one of the six wells
located in the upper silty-sand zone in the southwest corner of the refinery
and along the Westside Irrigation Ditch which parallels the west boundary of
the refinery. Only trace levels (1.l to 1.6 ug/l, i.e., parts per billion) of
DCA and xylene have been detected once downstream in the Westside Irrigatiomn
Ditch.

Rounds 1 and 2 water quality data verified trace levels of benzene, ethyl-
benzene or xylene in 4 of 10 off-site wells at concentrations far below New
Mexico drinking water standards. DCA was found in three other off-site wells,
only one of which at 16 ug/l, dropping to 7.7 ug/l in Round 2, exceeded the
New Mexico drinking water standard of 10 ug/l for this compound.

Based on both Rounds 1 and 2 sampling and the EID sampling conducted
during the spring of 1987, ground water contamination by refinery-related
organics appears to be confined to the upper portion of the alluvial aquifer
over a 200 to 400 foot area in an east-west direction and about 1,800 to 2,000
feet downgradient (southwest) of the south-west corner of the tank farm. The
low concentrations of the contaminants, their characteristics, the hydrogeo-
logic setting, and the non-use of water for drinking water purposes from pri-
vate wells in the contaminated area, all lead to the conclusion that the re-
leases from the tank farm do not pose a threat to human health and the envi-
ronment.

As agreed to by Maverik and the EID, the on-site interceptor trench pro-
duct capture and cleanout will continue, while periodic water quality moni-
toring at critical sites and the Phase 1I detailed on-site hydrogeologic

investigation and contaminant remediation are completed in 1988.
Dawmes k ugore
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ADDENDUM TO
PHASE 1 HYDROGEOLOGIC EVALUATION
MAVERIK REFINERY AND TANK FARM
KIRTLAND, NEW MEXICO
FOR MAVERIK COUNTRY STORES, INC.,

INTRODUCTION

This addendum report presents the final results of Rounds 1 and 2 compre-
hensive sampling analysis and completes the Phase I hydrogeologic evaluation
at the Maverik Refinery and Tank Farm in Kirtland, New Mexico. Hydrogeologic
and water quality conditions were evaluated both on-site and approximately one
mile downgradient (south) of the refinery property boundaries. The general
site location map and detailed plot plan showing the sample sites and water
level elevation measuring points (monitor wells, private wells, well points,

staff gauges), are included on Plates 1 and 2, respectively.

PURPOSE AND SCOPE

The purpose of the Phase I study was to perform a hydrogeologic evalua-
tion to define the extent and characteristics of ground water contamination
from the Maverik Tank Farm. Phase I data and study results are presented in
part in the first Dames & Moore report (February 1988) and are finalized in
this addendum report. The Phase 1 study scope is detailed in the February

1988 Dames & Moore report.

The Round 2 water quality sampling and water level measurements were
necessary to complete the Phase I study, to verify the Round 1 water quality
data and preliminary conclusions, and to evaluate the extent to which the
irrigation ditch flows impact the ground water levels and contaminant flow
rates and directions. Round 2 sampling included the same comprehensive para-
meter analyses and same sample and monitor sites as Round 1. The exception
was that three surface water sites could not be sampled in Round 2 since they

were dry.
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GKOUND WATER AND SURFACE WATER LEVELS

Water level elevation data and water level changes from Round 1 to Round
2 confirm the significant impact that the irrigation ditches have on ground
water levels and flow Jirections. As presented in Appendix A (Plate A-1 and
Table A-1), major water level declines were observzd in the northern part of
the study area near t“e Farmer's Mutual Irrigation Ditch and along the West-
side Irrigation Ditch during Round 2 when there was no irrigation flow or sub-

sequent seepage to the ground water. The largest ground water level decline

:of 5.65 feet occurred in monitor well 1 (MW-1), the well closest to and as

. observed in Round 1, unst significantly impacted by seepage from the Farmer's

: Mutual Irrigation Ditch.

The hydraulic gradient in the northern and eastern parts of the study

area decreased from about 0.01 ft/ft in November 1987 to about 0.008 ft/ft in

February 1988, three months after irrigation flows in and seepage from both

" ditches had stopped.

Other wells in the northern part of the study area also showed signifi-
cant water level deciines during Round 2 when there was no irrigation flow.
These declines were measured in MW-2 at 2.07 feet, in MW-11 at 1.69 feet, in
W-1 at 2.19 feet, in C. Curley's well at 3.17 feet, in R. Madrid's well at
5.25 feet and in four other private wells to the northeast (Table A-1). The
declines resulted fr.. the absence of irrigation water seepage from the

Farmer's Mutual Irrigation Ditch and the Westside Irrigation Ditch.

Ground water flow into the Westside Irrigation Ditch was observed in the
area between sample sites SW-5 and SW-3. This ditch functions as a hydraulic
sink and receives ground water when it is not full with irrigation water.
When it is full, the ditch serves as a ground water recharge source and loca-

lized shallow ground water divide.
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Much less pronounced ground water level declines from 0.12 to 1.04 feet

were observed in wells to the south and southwest. These wells (MW-4, MW-5,

|| MW-6, MW-7, MW-8 and W-1) are downgradient and close to the Westside Irriga-
j
I

b

tion Ditch. Although these declines were not as significant as those declines
to the north and east, they still demonstrate that the ground water table
along the Westside Irrigation Ditch had declined from the lack of recharge

from irrigation water seepage.

| Ground water levels upgradient and farther from the irrigation ditches
and to the southeast rose slightly (from 0.14 feet to 0.75 feet in MW-3 and
the R. Neff, P. Pickacd, R. Eshome, G. Nelson wells). These water level ele-
vation increases in the four private wells may ha.e been due to reduced pum-

page or natural ground water recharge in this area.

Water levels also rose in well points 2 and 3, although the increases
were small. The water level rise in well point 2 to the southwest was only
+0.25 feet, although the surrounding monitor wells (MW-4, MW-5 and MW-6) all
showed water level declines. The water level rise to the southeast in well

© point 3 was measured at +1.56 feet while the water level rise in nearby MWw-3
- was only 0.14 feet. Well points were completed in the upper 3 to 4 feet and
monitor conditions in the upper subsurface zone that may differ from the moni-
© tor wells and neaarby private wells completed in the deeper saturated aquifer

. zone.

WATER QUALITY EVALUATIONS

|
" SURFACE WATER QUALITY

NI
1

x ROUND 2 SAMPLING CONDITIONS

‘i
| Only three of the six surface water quality sample sites sampled in Round
1 could be sampled again in Round 2 in late February 1988. This was due to
the fact that the Farmer's Mutual Irrigation Ditch (SW-1) and Westside Irriga-
tion Ditch (SW-4 and SW-5) had not been flowing since late November and early

December 1987, respectively. The surface water quality samples that were
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taken in February 1988 were taken along the southern part of the Westside
Irrigation Ditch at SW-2 and SW-3 and at Virginia Murray's drainage ditch
(SW-6). These samples were not surface waters but were actually ground water
inflows into the ditck. Sample sites SW-1 and SW-4 were dry, and only refi-

nery product was observed at SW-5.

INORGANIC CONSTI{UENTS

The concentrations of the major ioms found in the waters in the Farmer's

. Mutual and the Westside Irrigation Ditch for Rounds 1 and 2 are presented for

~

comparison in Table Z and Plates B-1 through B-6. The percentage concentra-
tions of the cations and anions for Round 2 are ;resented in the Piper dia-
gram, Plate B-11. Thk. Round 2 water quality results at sites SW-2, SW-3 and
SW-6 were nearly identical to Round 1 results. These waters are high in

calcium, sodium and potassium, sulfate and bicarbonate.

The water quality improved at the southernmost downgradient site SW-3,
but worsened considerzbly at SW-2, due to increases in sulfate and chloride

levels. The water quaiity changes from Round 1 to Round 2 reflect the change

- from the better quality irrigation water quality to the poorer quality ground
f water, and are similar to the water quality changes observed in the nearby
- monitor wells. As a result of irrigation water seepage to the ground water
iiwhen the ditches are full, and ground water inflow to the ditches when they
. are dry, the water quality in the ditches typically will be similar to the

\ surrounding ground water quality.

ORGANIC COMPOUNDS

At the time of Round 2 sampling, pooled refinery product and ground water
seepage were observed in the Westside Irrigation Ditch along an approximate
350-foot length, from sample site SW-4 to about 50 feet south of the large
tank in the southwest corner (Plate 2). As a result, a 350-foot long inter-
ceptor trench was constructed on-site in March 1988 to parallel the Westside
Irrigation Ditch along this contaminated zone. The trench intercepts the

refinery tank farm product and prevents it from moving off-site into the
5=
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Westside Irrigation Ditch. The interceptor trench was constructed about one
foot below the water table and has been effective in collecting product. The

product that is collected in the trench is pumped to the adjacent 2.4 million

gallon storage tank. The product and water eventually will be disposed of at

a proper waste disposal facility, or if feasible, shipped to a refinery for

re-refining.

[ Round 1 and Round 2 organic water quality data are presented for compari-
P son in Table 3 and Plates B-6 through B-10. Round 1 data showed that water
quality samples at SW-4, SW-5 and SW-2 were impacted by tank farm product
(Table 3). Visual observation of product during Round 2 at sites SW-4 and
SW-5 also verified contamination in the Westside Irrigation Ditch. However,
no organic contaminants were detected farther downstream at SW-2 or SW-3, and

as in Round 1, no organic contaminants were detected in Virginia Murray's

drainage ditch (SW-6).

Contamination of the Westside Irrigation Ditch appears to be restricted
to a 350-foot length. The contamination has bec¢n and will continue to be
, significantly reduced¢ with the construction and removal of product from the

on-site interceptor trench,

GROUND WATER QUALITY

BACKGROUND WATER QUALITY

Round 2 data confirm that ground waters near the irrigation ditches are
recharged by seepage of irrigation waters from the ditches when they are full,
Specifically, upgradient well MW-1 north of the tank farm and Virginia Murray's

well (W-2) to the west of the tank farm monitor ground waters most heavily

impacted by irrigatior water seepage from the ditches. These two wells are

not impacted by Maverik's refinery tank farm and intercept the best quality

ground water in the area. Lack of recharge from the inactive irrigation
ditches at the time of Round 2 sampling resulted in higher TDS levels at MW-l
and W~2, at 537 mg/l and 640 mg/l, respectively. In contrast, Round 1 TDS
levels for MW-1 and W-2, during active irrigation flows, measured only 360

mg/l and 600 mg/l, respectively.
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Comparison of Round 1 and Round 2 data shows that the TDS concentration
at MW-1 increased more than it did at W-2. MW-l is closer to and was, there-
fore, during Round 1 sampling more heavily impacted by seepage of good quality

irrigation waters from the Farmer's Mutual Irrigation Ditch.

No organic constituents were detected in the Round 2 samples at MW-l or
W-2 (Table 3). The detection of benzene in MW-1 at 0.53 ug/l in the Round 1
sampling analysis is not representative for this well. The absence of benzene
in the Round 1 MW-1 duplicate sample as well as in the Round 2 sample, verify

that benzene is not present in MwW-1.

INORGANIC CONSTITUENTS

On-Site

Both Round 1 and Round 2 inorganic water quality analytical results
verify that the five on-site monitor wells (MW-2, MW-10, MW-11, MW-12 and W-3)
intercept ground waters of much poorer quality than the ground waters at back-
ground monitor well sites MW-l1 and W-2. However, these on-site monitor wells
intercept ground waters of similar or slightly better quality than in the
downgradient off-site monitor wells. As at the background wells, the ground
water quality at the five on-site monitor wells in Round 2 was poorer than in
Round 1. Total dissolved solids (TDS) levels increased from Round 1 to Round

2 by as much as 1,485 mg/l at MW-10.

Increased TDS levels in the on-site monitor wells were primarily the
result of increases in sulfate, chloride and sodium, with slight increases in
calcium and bicarbonate. These increases resulted from the lack of good qual-
ity irrigation water recharge from the ditches to the aquifer. Rounds 1 and 2
ground water quality data are summarized by the concentration contour maps in

Appendix B, Plates B~! through B-4.
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The manganese concentration contour map (Plate B-5) is included, although
manganese 1is not considered a primary ion. However, as will be discussed
later, it is significant with respect to its correlation with the organic con-

tamination and bacterial biodegration.
Off-Site

The isoconcentration maps (Plates B-l through B-4) for TDS and the major
ions sodium, chloride and sulfate, for Rounds 1 and 2 sampling, are consis-
tent. The maps show that near the tank farm, the highly mineralized zones of
the alluvial aquifer extend about 1,500 feet to 1,700 feet east-west and about
2,500 feet to 2,700 feet north-south. The lack of recharge of good quality
irrigation waters to the ground waters during Round 2 sampling, resulted in
increased concentrations of these constituents. The concentration contour
lines were expanded accordingly, primarily to the north and to a lesser extent

to the east and west.

The Round 1 and %ound 2 data indicate that the water quality in the off-
site monitor wells is fairly stable (Table 2). The major exceptions were MW-§
and MW-9 southwest of the tank farm. These wells are in the major ground
water discharge zone. Sulfate and sodium concentrations increased from Round
1 to Round 2. These increases probably resulted from mineralized ground water
discharge in this area and the lack of irrigation water seepage to the ground
water. These monitor wells are close to the Westside Irrigation Ditch, and
during irrigation flows would be strongly influenced by seepage of good quality

irrigation waters.

The Round 2 water quality data for off-site monitor wells MW-4, MW-5 and
MW-6, located southwest of the irrigation ditches, showed slight improvement
from Round 1. The TDS levels decreased by 130 mg/l to 160 mg/l. The lower
TDS levels were primarily due to decreased levels of chloride, sodium and
calcium. Lower water table conditions and less ground water contact with the
upper mineralized zone of the aquifer during Round 2 sampling could account

for the improvement in the water quality in this area.
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The most significant improvement in ground water quality off-site was at
MW-13 where TDS levels dropped from 3,700 mg/l (during Round 1) to 1,850 mg/l
(during Round 2). Less dramatic declines in TDS levels were observed to the
south of MW-13 about 300 feet at well W-1. TDS levels decreased from 2,300
mg/l to 2,140 mg/l. These declines in TDS were primarily due to large
decreases in sulfate, chloride and sodium, with slight decreases in calcium
levels., Well W-1 is a deep (58.8 feet deep) private well that penetrates the
gravel zone and MW-13 is a shallow (5-feet deep) stainless steel well point
that monitors the upper silty sand zone. Both wells are in a localized, well-
defined ground water discharge zone where evaporite deposits cover the ground

surface.

The better quality waters at W-1 and MW-13 at the time of Round 2 sampl-
ing may have resulted from less discharge of highly mineralized ground waters
in this major ground water discharge zone. As previously discussed, a lower
water table condition resulting in less ground water contact with the upper

mineralized zone would result in better water quality.

The Piper diagram in Appendix B (Plate B-11) summarizes and compares the
percentages of the major ions found at the ground water quality sample sites

for Round 2. Both Round 1 and Round 2 water quality data indicate extreme

. variability in the ground water quality throughout the area. Both rounds of

- water quality data indicate that the ground water is predominately a sodium-

]

K
]

V

sulfate type.

Rounds 1 and 2 water quality data demonstrate that the off-site ground
water quality in this area is poor. Sulfate levels in the off-site monitor
wells (except for W-2 a background water quality well) approached or exceeded
the New Mexico drinking water standard of 600 mg/l. Sulfate levels for Round
2 for the off-site wells ranged from 545 mg/l at MW-5 to 1,510 mg/l at MW-9
(Plate B-4).
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In summary, the concentrations of the major ions, chloride, sodium,
sulfate and calcium are stable in 7 of the 10 off-site monitor wells (Table
2). The exceptions, as previously discussed, are wells W-1, MW-9 and MW-13
which are located southwest of the tank farm in the major ground water

discharge area.

ORGANIC COMPOUNDS

On-Site

The five volatile organic constituents found on-site during Round 1
sampling were also found during Round 2 sampling, and include benzene, tol-
uene, xylene, ethylbenzene and DCA. As with Round 1 analytical results, these
constituents were found at very high levels only in the on-~site shallow MW-12

completed in the upper silty sand above the deeper gravel aquifer.

As noted in our previous Phase I report (February 1988), volatilization

and biodegradation along with some adsorption are probably the primary mecha-

' nisms tending to reduce concentrations of benzene, toluene, xylene and ethyl-

benzene in water and soils. Because of these active mechanisms, persistence

'~ of these compounds is probably not great.

The DCA which has been detected in ground water at and downgradient from
the tank farm appears to have resulted from a leaded gasoline spill in the
southwest corner of the tank farm, north of the large 2.4 million gallon tank.
As discussed in our February 1988 report, DCA is a 2-carbon alkyl halide, has
a low molecular weight, but a high density, a high vapor pressure, is highly
soluble in water and has a high affinity for the water rather than an organic
liquid phase. Because of its low potential for being sorbed onto soil par-
ticles it is quite mobile and is often found at the leading edge of ground
water contaminant plumes resulting from leaded gasoline spills. The primary

removal mechanism of DCA from soil and water is probably volatilization,

-10-
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Although DCA is dense (specific gravity of 1.25 gm/cm3), DCA should only
be expected in the dissolved state rather than as a separate phase, and is not
likely to be found at significant concentration in the lower parts of an aqui-
fer. This was verified by both Rounds 1 and 2 data by comparing the extremely
high levels of DCA in shallow monitor well MW-12 (450 ug/l and 2,400 ug /1) to
the very low levels of DCA in the deeper adjacent monitor well MW-11 (1.0 ug/l
and 4.6 ug/l).

The Round 2 data for the on-site deeper well W-3 is highly suspect. Well
W-3 is about 40 feet southeast of MW-12 and is believed to be open to both the
upper shallow contaminated zone and the deeper zone. Round 1 results for W-3
indicated DCA <1.0 ug/l but Round 2 results indicated that the DCA level in-
creased to 30 ug/l. In addition, trace levels of ethylbenzene and xylene were

found in W-3 in Round 1 but not in Round 2. This wide variability in the

- water quality may be due to the well construction. Well W-3 is probably open

through the highly contaminated upper 17-foot zone, to its total depth of 21
feet. Its construction is not known, as it is an older steel-cased 8-inch
diameter well that had been constructed prior to the Phase I study. The water
sample collected at well W-3 was bailed from the bottom of the well through a
drop pipe. The sample should primarily represent the water quality at the
bottom of W-3. However, due to the likelihood of continuous perforated casing
in W-3, the water samples are likely a mixture of both shallow highly contami-

nated and deeper uncontaminated ground waters.

The Round 1 and Round 2 water quality data results for the organic com-
pounds were comparable in that DCA was the only organic contaminant found at
detectable levels at enough sites (on-site at W-3, MW-10, MW-11 and MW-12),
for which isoconcentration plots could be completed (Plate B-6). Round 2 DCA
levels on-site measured 4.6 ug/l at MW-11, 30 ug/l at W-3, 1.3 ug/l at MW-10
and as previously discussed, 2,400 ug/l at MW-12. Higher DCA levels at MW-1l
versus MW-10 and higher DCA levels in Round 2 in comparison to the Round 1
concentrations probably reflect the absence of localized dilution from irriga-

tion water seepage out of the Westside Irrigation Ditch.

-11-
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Round 1 and Round 2 water quality analytical results verified high con-
centrations of organic contaminants in the shallow silty-sand zone on-site at
MW-12. Although the sample taken in Round 1 was contaminated because a drop
pipe was not used in sampling, the Round 2 sample was not contaminated. A
drop pipe was used in Round 2 and the o0il and grease analysis did not indicate

the presence of product in the water sample.

The Round 2 water quality data from MW-12 showed increased levels of or-
ganic compounds. In addition to the large increases in DCA levels in MW-12,
total xylene increased from 3,000 ug/l to 10,000 ug/l, ethylbenzene increased
from 1,300 ug/l to 1,500 ug/l, toluene increased from 2,000 ug/l to 20,000
' ug/l and benzene increased from 19,000 ug/l to 24,000 ug/l.

No other organic contaminants were detected in MW-11 or W-3 during Round
2, although trace levels of xylene, ethylbenzene and/or benzene had been de-
tected in Round 1. Round 1 and Round 2 data verify that the significant con-
tamination is on-site near MW-12 and within the upper 17 feet in the silty

sand zone above the gravel zone monitored by MWw-1l.

A low sulfate level of 16 mg/l measured at shallow MW-12 on-site in Round
1 was verified by the correspondingly low sulfate level of 9 mg/l measured in
‘ Round 2. The explanation for the low sulfate levels at MW-12 (as well as the
1 elevated manganese levels at six monitor well sites, discussed later) may be

i that the organic compounds are being oxidized while the oxidizing agents (NO35
; MnO,, Fe(OH)3 and 504—2) are reduced. As presented in Freeze and Cherry

(1979), the redox processes that consume organic matter and reduce inorganic
| compounds in ground water include sulfate reduction in the later phase of the

redox processes. This is defined by the equation:

CHy0 + 1/2 8042~ = 1/2 HS™ + HCO3~ + 1/2 H*

The redox processes in a ground water zone where organic matter exists,
result from the action of bacterial microorganisms. The main source of energy

for the bacteria in the ground water zone is the oxidation of organic matter.

-12-
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Many metals as well as carbon, nitrogen, sulfur and phosphorus compounds com-

prise the essential nutrients for bacterial growth.

Manganese (IV) reduction is one of the earlier redox processes that con-
sumes organic matter. This process is defined by the equation (Freeze and

Cherry (1979):

CHy0 + 2MnOp(s) + 3H* = 2M_ 2% + HCO3- +2H,0

This process typically occurs before sulfate reduction, This would explain

why elevated manganese levels were found in three of the on-site monitor wells

. where organic constituents were found (including MW-12)., With the exception

of MW-12, where the redox reactions have proceeded further due to the presence

of more organic matter, sulfate levels are still elevated.

Manganese concentrations were elevated above 1.0 mg/l at a total of four
on-site monitor wells sites (MW-2, MW-10, MW-11 and MW-12). Of these 4 sites,

MW-2 was the only site at which no refinery contamination has been detected.

. Significant refinery contamination has been detected at MW-12 and only trace

levels of DCA were found at MW-10 and Mw-11.

As mentioned, the monitor wells with the highest manganese levels were
not necessarily those with the highest levels of organic compounds. MW-12 had
a manganese concentration of 3.6 mg/l, whereas MW-10, with a DCA level of only

1.3 mg/l, had a higher manganese level of 5.20 mg/l.

The low DCA and lower organic constituent levels at MW-10 and MW-1l where
elevated manganese concentrations were detected may reflect the later redox
process of manganese reduction where organic matter may have been partially
consumed by bacteria and manganese dioxide (2Mn02) reduced to manganese

(2Mn+2).

Based on the manganese levels at MW-1 and W-2, the background concentra-
tion for manganese in this area is about 0.0l to 0.03 mg/l. The New Mexico
level for manganese in drinking water is 0.2 mg/l. Although manganese has a
recommended concentration limit in drinking water, the limit is to mainly pro-

vide acceptable esthetic and taste characteristics, Freeze and Cherry (1979).

-13-
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Off-Site

Off-site, organic contaminant levels decreased from Round 1 to Round 2.
In both rounds the levels were extremely low., The slightly lower concentra-

tions of the organic contaminants off-site during Round 2 versus Round 1 are

. believed to be due to the absence of ground water recharge from seepage from

the irrigation ditches. Such recharge, present during Round 1, increased
ground water levels and flow rates, thereby flushing contaminants away from

the tank farm.

Xylene, ethylbenzene and/or benzene were found at or just above detection
levels and only in nearby off-site monitor wells MW-13, W-1 and W-2 in Round

1. Only xylene was present and only in MW-13 in Round 2.

MW-13 and W-1 are located directly to the southwest and within 200 feet
of the tank farm boundaries. W-2 is located farther west (see Plate 2).
Total xylene and ethylbenzene at MW-13 for Round 1 were measured at 2.23 ug/l
and 0.54 ug/l, respectively. Only total xylene was detected at 1.68 ug/l at
MW-13 in Round 2. Ethylbenzene was detected at 0.89 ug/l at W-1 in Round 1 as
was benzene at 1.0 ug/l at W-2. Neither of these compounds were found above

detection limits in W-1 or W-2 in Round 2.

Based on the concentration contour plot for DCA of 10 ppb (the New Mexico
MCL for drinking water), the area impacted by the tank farm is about 200 to
400 feet in an east-west direction and 1,800 to 2,000 feet in a north-south
direction (Plate B-6). The area impacted off-site appears to decrease slight-
ly when the irrigation ditches are not flowing and flushing contaminants off-
site. The only ground water off-site that exceeded the drinking water stan-
dard of 10 ppb of DCA was at MW-6. DCA levels were measured at MW-6 at 16.0
ug/l during Round 1 but at only 7.7 ug/l for Round 2. Elevated manganese
levels in this well of 2.3 mg/l probably reflect bacterial biodegradation and

the reduction of manganese. This well is located approximately 1,200 feet

 southwest of the Maverik tank farm property boundary.

_14_

As discussed in the February 1988 report and as the data from Rounds 1
and 2 continue to confirm the results of the New Mexico EID 1985 and 1987

water quality data, ground water contamination off-site in private wells to
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Very low levels of DCA were also detected in Round 2 at off-site monitor
wells MW-8 and MW-13 at 1.1 ug/l and 1.9 ug/l, respectively. These wells also

had elevated manganese levels of 2.7 mg/l and 1.9 mg/l, respectively.

Although organic lead (TOL) has been detected at very low concentrations
in both Rounds 1 and 2, the results are not considered to be significant.
This is based on the fact that the analysis for TOL is difficult and that the
TOL values were low and fluctuated considerably from Round 1 to Round 2. In
addition, the highest TOL levels for both Rounds 1 and 2 were at monitor well

MW-12 on-site (at 0.02 and 0.06 mg/l, respectively).

TOL levels at MW-6, MW-7 and MW-11 for Round 1 were 0.004 mg/l, 0.02
mg/1l and 0.007 mg/l, with detection limits of 0.002 mg/l, 0.02 mg/l and 0.004
mg/l, respectively. TOL was then detected at 7 additional sites in Round 2,
but also at very low concentrations (sites MW-2, MW-3, MW-4, MW-5, MW-9, and
MW-10 and at well W-3)., The TOL levels at these sites averaged only 0.004
mg/l and ranged from 0.002 mg/l at MW-7 to 0.009 mg/l at Mw-10.

Organic lead (primarily tetraethyl) is a relatively high molecular
weight, dense, 8-carbon compound which has a very low water solubility, pro-
bably a high affinity for an organic phase, and has a high potential for being
adsorbed by socils and sediments. While organic lead would not be highly
mobile, it would be highly persistent, slowly degrading to other organic and

eventually to inorganic compounds.

As discussed in the February 1988 report and as the data from Rounds 1
and 2 continue to confirm the results of the New Mexico EID 1985 and 1987
water quality data, ground water contamination off-site in private wells to
the southwest is limited to DCA contamination at very low levels and in a

limited number of wells.
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CONCLUSIONS

The Phase 1 hydrogeologic and water quality investigation consists of the

i+ work presented in the Dames & Moore report (February 1988) and the data and
evaluation presented herein of two rounds of comprehensive water quality data
at the Maverik Refinery and Tank Farm near Kirtland, New Mexico. This work

" has confirmed the following major findings:

1. Significant concentrations of the typical refinery-related volatile
organics benzene, toluene, xylene, ethylbenzene and 1,2-dichloro-
ethane (DCA) have only been found in one of six monitor wells in-
stalled in the upper silty-sand zone at the refinery tank farm.
Significant biodegradation of organic compounds appears to be occur-
ring on-site, particularly in the shallow zone at the highly con-
taminated monitor well on-site.

2, Benzene, xylene or ethylbenzene have only been found in 3 of 10 off-
site monitor wells at concentrations just above detection limits and
far below New Mexico drinking water standards for these compounds.
DCA was found in four other off-site monitor wells, only one of
which, with DCA levels ranging from 7.7 to 16 ug/l, exceeded the New
Mexico drinking water standard of 10 ug/l.

3. In more than 25 off-site private wells tested by the NMEID or Dames &
Moore, DCA has only been found in two wells, benzene in another and
ethylbenzene in yet another. The concentrations were below New
Mexico's drinking water standards for all of these compounds. These
wells are utilized for irrigation or stock-watering purposes rather

g than for drinking water.

L 4. Product seepage from contamination of the western part of the tank
ﬁ farm to the Westside Irrigation Ditch has been confirmed. However,
even under no and low-flow conditions which existed during sampling,
) off-site downstream contamination of this water body has not been
| significant. Construction and pumpage at the on-site interceptor
trench has reduced and should eventually eliminate product migration
off-site to the Westside Irrigation Ditch. |

5. The shallow silty sand alluvial zone on-site that has been signifi-
cantly impacted by the tank farm, has not impacted the deeper gravel
zone., Very low levels of contaminants are observed in the deeper
monitor wells and private wells downgradient from the tank farm.
This is a result of high permeability, recharge from the irrigation
ditches, high flow rates and apparent lithologic separation of the
gravel zone from the upper silty-sand zone. The private wells aver-
age about 20 feet in depth and are generally open through at least

-16-
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15 feet of saturated, highly permeable gravels, cobbles and sands.
The ground water flow velocity through the coarse alluvial aquifer
has been estimated at 3 ft/day to the southwest toward the San Juan
River,

Contamination of the shallow alluvial aquifer and Westside Irriga-
tion Ditch from the tank farm appears to have occurred over an area
about 200 to 400 feet wide in an east-west direction and about 1,800
to 2,000 feet long in a north-south direction toward the San Juan
River. The areal extent of organic contamination off-site appears
to increase slightly with the recharge and resultant on-site aquifer
flushing from seepage of irrigation ditch waters. Ground water
quality is strongly influenced by the direction of and flows in the
irrigation ditches. Off-site contamination appears to be restricted
to a more permeable alluvial (gravel, cobble, sand) zone that trends
northeast to southwest to the San Juan River.

The low concentrations of the contaminants detected off-site, both
during and after irrigation ditch flows, their characteristics, the
hydrogeologic setting, and the non-use of water from private wells
in the contaminated area for drinking water purposes, all verify
that the releases from the tank farm do not pose a threat to human
health and the environment.
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TABLE 1

SAMPLE ROUNDS 1 AND 2 LABORATORY WATER QUALITY PARAMETERS

HALOGENATED VOLATILE ORGANICS

EPA METHOD 601 INORGANIC PARAMETERS EPA METHOD
Bromoform pH 150.1
Carbon tetrachloride Specific Conductance @ 25C 120.1/9050
Chlorobenzene Total Dissolved Solids 160.1
Chloroethane Fluoride 340.2
Chloroform Chloride 300.0
Dibromochloromethane Nitrate + Nitrite as N 353.2
Bromodichloromethane Sulfate 300.0
1,1-Dichloroethane Total Alkalinity as CaCOj 310.1/403
1,2-Dichloroethane Bicarbonate Alkalinity 310.1/403
1,1-Dichloroethene Carbonate Alkalinity as CaCO3  310.1/403
1,2-Dichloropropane Ammonia as N 350.1

cis-1,3-Dichloropropene
trans~1,3-Dichloropropene
Bromoethane
Chloromethane
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
trans-1,2-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl chloride
1,1,2-Trichloro-
2,2,1-trifluoroethane
1,2-Dibromoethane (EDB)

AROMATIC VOLATILE ORGANICS

EPA METHOD 602 METALS PARAMETERS

Benzene Calcium 200.7
Chlorobenzene Iron 200.7
Ethylbenzene Magnesium 200.7
Toluene Manganese 200.7
1,2-Dichlorobenzene Potassium 200.7
1,3-Dichlorobenzene Sodium 200.7
1,4-Dichlorobenzene Total Organic Lead ENSECO Special
m-Xylene

o & p-Xylene(s)

Note: For detail of methodology see ENSECO's (RMAL) attached report
(Appendix B)




TABLE 2

SAMPLE ROUNDS 1 AND 2: LABORATORY RESULTS FOR MAJOR IONS
FOR MAVERIK COUNTRY STORES, REFINERY TANK FARM, KIRTLAND, NEW MEXICO

. (Round 1 Sampled November 10-27, 1987)
(Round 2 Sampled February 22-24, 1988)

Sample Site pi TDS Sulfate Chloride Sodium Calcium  as CaCOj Iron
Designation(l) (field) (mg/1) mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
NM MCL 6-9 1,000 600 250 NA NA NA 1.0
EPA MCL 6.5-8.5 500 250 250 NA NA NA 0.3
Wells
On-Site
MWl 9.64;7.51 1603537 176;198 26333 44350 443112 343159 <.05(2)
MW2 7.75;6.63 1,360;2,000 526;955 67;101 243;334 152;268 309:365 <.05
MW10 7.66;8.22 1,240;2,725 568; 1,640 46;191 250;578 126;196 153;271 <.05
MWll 7.85;7.80 1,250;1,470 592;615 45;184 234;263 138;186 267;242 <.05
Mw12(3) 6.74;7.25 1,200;1,310 16;9 3213360 2223239 1485133 508;541 -13;.09
w-3 - ;7.72 - ;960 - ;387 - ;50 - ;207 - ;103 - ;363 - ;<.05
Off-Site
MW3 7.78;7.16 1,620;1,730 670;713 97;138 349;377 148;167 215;387 <.05
MW4 7.46;7.31 1,540;1,380 654 ;601 87;73 337;294 142;131 332;332  <.05
MW5S 7.85;7.19 1,250;1,190 499;545 68;61 258;244 129;142 397;301 <.05
MW6 7.51;7.18 2,130;2,000 843;960 288;260 386;361 230;267 367;326  £.05
MW7 7.66;7.03 1,400;1,510 558;675 126;169 256;266 152;205 166;320 <.05
MW8 7.41;7.00 950;1,230 401;605 67;65 166;174 159;193 273;256 <.05
MW9 7.11;7.08 1,520;2,160 863;1,510 43;81 1463357 3243396  372;250  <.05
MW13 8.14;8.36 3,700;1,850 1,980;920 257;82 666;370 364;219 419;581 .39;.12
R. Ball Well 7.96;8.63 2,300;2,140 433;610 1,170;527 1,020;696 25;15 221;289 <.10;<.05
(W-1)
V. Murray Well 8.06;8.55 600;640 114;97 43;37 147;126 42;28 368;297 .31;<.05
(W-2)
Farmer's Mutual Irrigation Ditch
swi(3) 8.5 400 136 16 29 86 159 <.05; -
West Side Irrigation Ditch
sws(3) 7.28 790 147 29 40 113 253 125 -
sws(3) - - - - - - - -
SwW2 7.6;7.41 1,120;1,210 476;550 49;50 159;190 162;147 2717;2714  <.05
su3 8.05:8.16 1,400;1,200 602;550 77552 223;205 1785146 297;253  .06;.13
V. Murray's Drainage Ditch
Swé6 7.28;7.95 - - - he - - -
MWLl & MW12 Analyzed for EP Toxicity for 8 RCRA metals and sulfide and cyanide reactivity.
(Composite of Cuttings) Only barium detected at 0.94 mg/l.
Footnotes:

(1) Data from Rounds | and 2 presented for each sample site in the first and second columns, respectively.
Where Round 1 results = Round 2 results, column 2 left blank. —Indicates not analyzed.

(2) The values indicated as less than () are detection limits only, and not actual concentrations.

(3) Sample sites SW-4 and SW-5 (and MW-12 in Round ! only) were contaminated with product and not representative
of the water itself. SW-4 and SW-5, and SW-1 which was dry, were not sampled for Round 2.

Exceeds New Mexico MCL For Drinking Water.

Manganese
mg/1
0.2

.05

- ;.013
- ;1.10%
- ;5.20*

- -__55’
- i .16*




TABLE 3

SAMPLE ROUNDS 1 AND 2: LABORATORY RESULTS FOR DETECTED ORGANIC CONSTITUENTS
FOR MAVERIK COUNTRY STORES, REFINERY TANK FARM, KIRTLAND, NEW MEXICO

(Round 1 Sampled November 10-27, 1987)
(Round 2 Sampled February 22-24, 1988)

Sample Site 1-2 DCA Total Xylene Ethylbenzene Toluene Benzene
Designation(! (ug/l) (ug/1) (ug/1) (ug/1) (ug/1)
NM MCL 10 620 750 750 10
EPA MCL 5 NA NA 2,000 5
Wells
On-Site
MW1 <1 <0.5 < 0.5 <0.5 0.53(2);<0.5
MW2 <1 <0.5 < 0.5 < 0.5 < 0.5
MWI10 3.2;1.3 < 0.5 < 0.5 < 0.5 < 0.5
MWll 1.0;4.6 < 0.5 < 0.5 < 0.5 0.81;3.8;<0.57
Mw12(4,5) 450.,%;2,400% 3,000.%;10,000% 1,300.%;1,500% 000.%;20,000%  19,000.* ;24,000%
w-3 < 1;30%? 5.8;<0.5 1.3;<0.5 < 0.5 < 0.5
Off-Site
MW3 <1 <0.5 < 0.5 < 0.5 < 0.5
MW4 <1 <0.5 < 0.5 <0.5 <0.5
MW5 <1 <0.5 < 0.5 < 0.5 < 0.5
MWé 16%;7.7 < 0.5 <0.5 < 0.5 < 0.5
MW7 <1 <0.5 < 0.5 <0.5 < 0.5
MW8 2.8;51.1 < 0.5 < 0.5 <0.5 < 0.5
MW3 8.3;8.6 < 0.5 < 0.5 < 0.5 <0.5
MW13 <1;1.9 2.23;1.68 0.54;<0.50 < 0.5 <0.5
R. Ball Well <1 < 0.5 0.89;<0.5 < 0.5 < 0.5
(W-1)
V. Murray Well <1 <0.5 < 0.5 < 0.5 1.0;<0.5
(W-2)
Farmer's Mutual Irrigation Ditch
sw1(4) <1 < 0.5 <0.5 <0.5 < 0.5
West Side Irrigation Ditch
sw4(4,5g <10 61 <10 <10 <10
sw5(4,5 <250 57,000% 2,500% 470 <250
SW2 1.1;<1.0 1.6;<0.5 <0.5 < 0.5 <0.5
SW3 <1 < 0.5 <0.5 < 0.5 < 0.5
V. Murray's Drainage Ditch
SWé <1 < 0.5 < 0.5 < 0.5 <0.5
Footnotes:

(1) Data from Rounds 1 and 2 presented for each sample site in the first and second columns, respectively.

Where Round 1 results = Round 2 results, column 2 left blank.
(2) Benzene was not detected in a blind duplicate of this sample in Round 1.

(3) The values indicated as less than (<)

(4) Sample sites SW-4 and SW-5 (and MW-12
of the water itself. SW-4 and SW-5,

(5) Volatile organics in samples for SW-4

- Indicates not analyzed.

are detection limits only, and not actual concentrations.

in Round 1 only) were contaminated with product and not representative
and SW-1 which was dry, were not sampled for Round 2.

and SW-5 were analyzed using GC/MS methods in Round 1, and for MW-12 in

Rounds 1 and 2. All other samples were analyzed using GC methods.

* Exceeds New Mexico MCL for drinking water.
Data Questionable

Total
Organic .
Lead |
mg/1 |

NA

NA

<0.01;<0.002
0.004
0.02;0.009

0.007;0.004
0.02;0.06

- ;0.002

<0.01;0.005
<0.002;0.003
<0.02;0.002
0.004;0.005
0.02;0.002
<0.02;<0.004
<0.01;0.004
<0.01;<0.004
<0.02;<0.002

<0.01;<0.002

<0.002;0.002
<0.01;<0.004
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APPENDIX A

WATER LEVEL ELEVATION DATA FOR LOCAL PRIVATE
WATER WELLS, MONITOR WELLS AND SURFACE WATER SITES:
ROUNDS 1 AND 2




APPENDIX A

ROUNDS 1 AND 2
WATER LEVEL ELEVATION DATA
FOR LOCAL PRIVATE WATER WELLS, MONITOR WELLS AND SURFACE WATER SITES

An electric water level probe was used during Round 1 (November 22-27,
1987) and Round 2 (February 24-25, 1988) to obtain static water levels to
within 0.01 foot at the 13 monitor well sites, at the 5 well points and at the
19 to 21 private water wells accessible for measuring during Rounds 1 and 2
sampling, respectively. These sites are located on Plate A-l1. Two private
wells measured in Round 1 were not accessible in Round 2. Well casing measur-
ing point elevations, ground surface elevations and Rounds 1 and 2 water level
elevations are presented in Table A-l1. The well depths and screened intervals

are included in Table D-1 of the February 1988 report.

The Westside Irrigation Ditch was in use through late October 1987 but
was not in use during Rounds 1 and 2 water level data reconnaissance. Conse-
quently, the water level elevation measurements in the ditch primarily reflect
the ground water level elevation in mid-November 1987 and late February 1938.
Except for similar water level measurements at staff gauges ST-3 and ST-4
where there is significant ground water inflow along the Westside Irrigation
Ditch, surface water levels to the north in the irrigation ditches and in the

San Juan River declined from Round 1 to Round 2.

Both the Round 1 and Round 2 water level elevation data show that the
water level elevations in MW-11 and MW-12, the two nested wells, located 33.5
feet apart, are essentially the same, and that there is no significant verti-
cal hydraulic gradient from the upper silty-clayey sand zone to the deeper
gravel zone. Based on the exact water level elevation data, the shallow zone
had a slightly higher hydraulic potential. This can be accounted for by the
horizontal distance between the wells and the horizontal hydraulic gradient.
Consequently, any vertical hydraulic gradient that may exist is very small and
not significant with respect to impacting vertical downward movement of con-

taminants to the deeper gravel zone.



As discussed in detail in the text and as summarized in Table A-1 and
Plate A-1, significant ground water level declines from Round 1 to Round 2 of
up to 5.65 feet were measured in the northern part of the study area. Ground
water levels remained fairly stable in the southern part of the study area
where the ground water levels are not as severely impacted by the Farmer's

Mutual and Westside Irrigation Ditch.

Water level elevations at all of the ground water and surface water sites
will continue to be collected, with the next round of measurements scheduled

for October 1988 during Round 3 water quality sampling.




TABLE A-1
l WATER LEVEL ELEVATION DATA(L)
(Maverik Country Stores, Refinery Tank Farm, Kirtland, New Mexico)
l Depth o)
Water
From Measuring Ground
Measuring Point Water Level Water Level Surface
Point Elevation Elevation Change ) Elevation
Site Designation (ft) (ft) (ft) (ft) (ft)
Round 1 Round 2 Round 1 Round 2
Surface Water Sites
Westside Irrigation Ditch
Staff Gauge 1 3.90 Dry 5194.65 5190.75 ----- = ~--—-
Staff Gauge 2 0.90 1.91 5186.60 5185.70 5184.69 -1.11
Staff Gauge 3 2.70 2.71 5186.22 5183.52 5183.51 -0.01
Staff Gauge 4 2.83 2.84 5171.59 5168.76 5168.75 -0.01
San Juan River
l Staff Gauge 5 3.70 4,08 ----- emmmm eeee- -0.38  ---—-
Monitor Well Sites Steel PVC
Casing Casing
I MW-1 8.15 13.8 5207.79  5207.24 5199.09 5193.44 -5.65 5205.75
MW-2 3.85 5.92 5197.10 5196.93 5193.08 5191.01 -2.07 5195.25
MW-3 3.40(3) 3,26 5183.00 5181.46  5179.6 5179.74  +0.14 5181.06
MW-4 6.71(3) 6.44  5178.41 5177.10 5171.7 5170.66 -1.04 5176.14
MW-5 5.72 5.84 5175.62 5175.09 5169.37 5169.25 -0.12 5173.67
MW-6 4,37 4.41 5176.40  5176.01 5172.03 5171.6 -0.43 5174.23
‘ MW-7 5.13(3) 4.93  5183.71 5182.84  5178.58 5177.91  -0.67 5181.73
MW-8 4.09 4.27 5186.00 5185.87 5181.78 5181.6 -0.18 5184.02
MW-9 2.51 3.43 5191.39 5191.22 5188.71 5187.79 -0.92 5189.53
MW-10 2.70 3.43 5189.80 5189.30 5186.6 5185.87 -0.73 5187.47
, Mw-11 5.89 7.58 5197.26  5197.15 5191.26 5189.57 -1.69 5194.97
‘ MW-12 4.86 6.35 5196.66 5196.19 5191.33 5189.84 ~1.49 5194.80
MW-13 0.34 0.56 5187.76 N.A. 5187.42 5187.20 -0.22 5187.56
Ww-3 5.10 6.78 5196.40 N.A. 5191.30 5189.62 -1.68 5194.62
i Well Drive Point Sites
‘ l WP1 - 2.79 5175.61 = —=e-- 5172.82  =-——- 5175.07
‘ WP2 3.65(2) 3.4 5173.43 5169.78 5170.03 +0.25 5173.30
WP3 3.0 (2) 1.44 5180.92 5177.92 5179.48 +1.56 5180.79
WP4 1.36 Dry 5193.19 5191.83 w==~==  eeme- 5193.11
l WP5 0.34 1.35 5189.54 5189,20 5188.19 -1.01 5189.23
| Private Wells (Inventoried)
William Walker No Access No Access 5177.21
E.M. Jackson (House) 4.0 3.83 5175.73 5171.73 5171.9 +0.17
(Field) 3.5 3.64 5175.85 5172.35 5172.21 -0.14
. H. Smouse No Access No Access (Build., Locked)
: M. Stone No Access No Access  —----~-
J. Bloomfield 8.06 No Access  5188.10 5180.04 -—===- @ ===e-
| V. Murray (Corral)w-2 3.2 4.27 5191.69 5188.49 5187.42 -1.07
(House) 3.55 5.7  =====  mmme— —meee -2.19
R. Ball W-1 2.33 2.53 5184.73 5182.40 5182.20 -0.20
A. Jackson No Access No Access 5177.12
R. Jackson (Field) 4.95 4.63 5178.02 5173.07 5173.39 +0.32
R. Housh No Access No Access  ~--——-
R. Neff 5.22 4,47 5179.53 5174.31 5175.06 +0.75
| P. Pickard (Shed) 9.25 8.68 5180.14 5170.89 5171.46 +0.57
i (House) No Access No Access  5180.15
} R. Eshome 6.65 5.98 5179.76 5173.11 5173.78 +0.67
| G. Nelson 7.50 7.07 5178.40 5170.90 5171.33 +0.43
I E. Mclemore 1.59 1.97 5186.15 5184.56 5184.18 -0.36
! E. Grey No Access No Access  —--—-
1. Hull 4.49 4.98 5194.32 5189.83 5189.34 ~0.49
C. Curley 4.68 7.85 5199.95 5195.27 5192.1 ~3.17
R. Madrig 8.23 13.48 5208.89 5200.66 5195.41 -5.25
W. York 8.80 11.25 5206.05 5197.25 5194.8 -2.45
C. Hill 6.40 9.47 5202.54 5196.14 5193.07 -3.07
D. Pilcher 6.61 8.85 5201.51 5194.90 5192.66 -2.24
D. Howell 8.18 No Access 5204.53 5196.35 ==v-= = ————-
. R. Tracey 1.63 2.39 5190.32 5188.69 5187.93 -0.76
' ' V. Lucero 7.33 9.94 5200.16 5192.83 5190.22 -2.61
(1) Measured November 22 - 27, 1987, for Round 1; and February 24-25, 1988 for
‘ Round 2, except where footnote (2) designated
(2) Measured October 30, 1987
(3) Measured from the top of the steel casing, for Round 1 only.
(4) A negative number indicates a water level decline from Round 1 to Round 2.
Round 1 measurements were taken immediately after irrigation ditch flows ceased.
Round 2 measurements were taken about 3 months later, just prior to irrigation
l ditch flow start-up.
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APPENDIX B

FIELD AND LABORATORY WATER QUALITY DATA FOR ROUNDS 1 AND 2
SAMPLING AND ANALYSES AND QA/QC FOR ROUND 2

WATER QUALITY SAMPLING

After purging the monitor wells with a teflon bailer and purging the three
existing wells (W-1, W-2 and W-3) with a centrifugal pump, ground water and sur-
face water samples were collected, preserved and analyzed in accordance with EPA
guidance. Field measurements for pH, conductivity and temperature were measured
by Dames & Moore at the time the water quality samples were collected. A Beck-
man No. 21 digital pH meter and an Amber Science, Inc. No. 605 electric conduc-
tivity meter were used and calibrated using solution standards of pH 4.0 and
10.0 buffer solutions and potassium chloride solutions of 718 umhos/cm and 6680
umhos/cm, respectively. Bottom samples were collected after 3 to 5 casing vol-
umes of water had been removed, using a teflon bailer with an end ball wvalve

lowered to the bottom of the wells.

Drop pipes were installed in monitor wells MW-12 and MW-13 and well W-3
prior to Round 2 sampling. These consist of l-inch diameter PVC pipe that
extends above the water table down into the 2-inch PVC casing and below the
upper oil phase. The drop pipes block out contact of the teflon bailer with the
product when the bailer is lowered. These were installed after a free oil phase
had been detected in these monitor wells during Round 1 sampling. Such a phase
was present only in monitor wells MW-12 and MW-13, and well W-3. The water
quality samples from both Rounds 1 and 2 were sampled from below the upper oil
phase. However, the Round 1 sample from monitor well 12 had been contaminated
with product because the drop pipe had not yet been installed. This contamina-
tion of MW-12 in Round ! was confirmed with RMAL. There was no contamination in

Round 2.

Sample bottles, with appropriate preservatives (as detailed in RMAL's
report, herein), were shipped directly to the site by RMAL. All samples were
iced immediately after collection and shipped to RMAL on the day of collection

via overnight courier. Chain-of-custody documentation was maintained.



LABORATORY ANALYSIS

RMAL conducted the analysis on the water quality samples for both Round !
and Round 2. A listing of the major inorganic and organic parameters for Rounds
1 and 2 are included in Table B-2 and are presented in columns for comparative
purposes. The detailed report from RMAL for Round 2 analyses is also included

in this appendix.

WATER QUALITY ANALYSES

Round 2 water quality analyses included the same comprehensive list of ana-
lytes as Round 1 with the addition of manganese., RMAL conducted analyses for 26
halogenated volatile organics, 9 aromatic volatile organics, total organic lead,
6 metals and 11 common ions and indicator parameters. The specific parameters
are listed in Table 1 along with the analytical methods used. GC methods (601
and 602) were used to detect volatile organics in all water samples with the
exception of one ground water sample (MW-12). Because of the presence of signi-
ficant levels of volatiles a GC/MS method (624) was employed for the MW-12

sample.

Sample sites SW-1 and SW-4 could not be sampled during Round 2 sampling
since they were dry. Sample sites SW-2 and SW-3 were not sampled as they con-
sisted only of ground water inflow and site SW-5 was not sampled since it con-

sisted entirely of product.

All water samples were analyzed for the full suite of parameters listed on
Table 1. As with the Round 1 sampling, field OVA readings taken directly above
the bottom of the ditch at sites SW-4 and SW-5 measured greater than 1,000 ppm
volatile organics. As discussed in the text, elevated OVA readings were mea-

sured from SW-4 south along a 350-foot length of the Westside Irrigation Ditch.



ROCKY MOUNTAIN ANALYTICAL LABORATORY QA/QC PROGRAM

All analyses were conducted within approved holding times except for MwW-11
and its duplicate. Consequently, this well was resampled and reanalyzed for the
volatile organics in March 1988. 1Ion balances, detailed in RMAL's report, were
all within the acceptance limits of ¥ 5 percent except for MW-10 with a percent-
age difference of -5.4. This difference was probably the result of high levels

of sodium and sulfate.

Round 2 accuracy and precision of Laboratory Control Samples and Surrogate
Control Samples for the organic compounds found on-site were within acceptance

limits.

Two trip blanks were analyzed for volatile organics. Methylene chloride
was detected in Round 2 in one sample at 11 ug/l and in the other at 8.3 ug/l
and in Round 1 at 11 ug/l and 9 ug/l. Laboratory contamination with this com-
pound is very common and these levels are acceptable. No detections of this

compound were made in any of the water samples or the equipment blank.

As in Round 1, an equipment blank was analyzed in Round 2 for the entire
suite of parameters. No organics were detected and the concentrations of
inorganics detected were in the range expected of the distilled water used to

flush the equipment.

A duplicate of the sample from MW-11 was subjected to the full suite of
analyses in Round 2. The relative percent difference for benzene between the
two samples was not within acceptable limits. The benzene levels in the first
two MW-11 samples were 25 ug/l and 3.8 ug/l. A third sample, taken about one
month later, before irrigation flow began in the Westside Irrigation Ditch, did
not indicate the presence of benzene in MW-11 above the 0.5 ug/l detection

limit.

B-3



As indicated by RMAL in their "Overview,'" DCA was detected at 30 ug/l at
W-3 in Round 2, whereas it was not detected in Round 1. We know of no explana-
tion for this change. The wide range in concentrations of several volatile
organics for MW-12 from Round 1 to Round 2 may be due to dilution impacts from

the irrigation ditch waters at the time of Round 1 sampling.
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TABLE B-2
MAVERIK-KIRTLAND WATER QUALITY
SAMPLE IDENTIFICATION MW-1 MW-1
DATE SAMPLED 11-11-87 2-22-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 44 .0 112.0
Magnesium (Mg) 6.4 17.0
Sodium (Na) 44.0 50.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < .05
Manganese (Mn) * .013
Ammonia (as N) < .1 < .1
Chloride (Cl) 26.0 33.0
Sulfate (S04) 176. 198.
Fluoride (F) 4 .3
Nitrate and Nitrite (as N) .2 .7
Total Alkalinity 20.4 159.0
Bicarbonate Alkalinity 20.4 159.0
Carbonate Alkalinity 5.0 *
Bicarbonate (HCO3) 24.9 193.9
Carbonate (C03) 3.0 *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 15.3 *
Field pH 9.64 7.51
Lab pH (units) 8.60 7.85
Field Conductivity (umhos/cm 400.0 595.0
Lab Conductivity (umhos/cm) 497.0 755.0
Total Dissolved Solids(mg/1l) 360.0 537.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene .53 < .50
Ethylbenzene < 50 < .50
Toluene < 50 < .50
m-Xylene < 50 < .50
o,p-Xylene < 50 < .50
Total Xylene * *
1,2 Dichloroethane < 1.00 < 1.00
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .010 < .002

: Less than given detection limits.

: Parameter value not determined.

: At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit,

+: Data questionable

DUP: Indicates duplicate sample

D % A



TABLE B-2 (Cont. 2)
MAVERIK-KIRTLAND WATER QUALITY

m % AN

#:
+:
DUP: Indicates duplicate sample

: Less than given detection limits,
: Parameter value not determined.
: At least one sample used in statistical

summary is below detection limit.

All samples are below detecticn limit.

Data questionable

SAMPLE IDENTIFICATION MW-2 MW-2

DATE SAMPLED 11-11-87 2-22-88

INORGANIC PARAMETERS (mg/L except as noted)
Calcium (Ca) 152.0 268.0
Magnesium (Mg) 25.0 43.0
Sodium (Na) 243.0 334.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < .05
Manganese (Mn) * 1.100
Ammonia (as N) < .1 < .1
Chloride (Cl) 67.0 101.0
Sulfate (S04) 526. 955.
Fluoride (™ .4 .3
Nitrate and Nitrite (as N) .4 < .1
Total Alkalinity 309.0 365.0
Bicarbonate Alkalinity 309.0 365.0
Carbonate Alkalinity < 5.0 *
Bicarbonate (HCO03) 376.7 445.0
Carbonate (C03) < 3.0 *

FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 14.2 *
Field pH 7.75 6.63
Lab pH (units) 7.65 7.63
Field Conductivity (umhos/cm  1100.0 2000.0
Lab Conductivity (umhos/cm) 1770.0 2500.0
Total Dissolved Solids(mg/l) 1360.0 2000.0

VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 < .50
Ethylbenzene < .50 < .50
Toluene < .50 < .50
m-Xylene < .50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane < 1.00 < 1.00

TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .004 .004



™ * A

#:
+1:
DUP: Indicates duplicate sample

SAMPLE IDENTIFICATION MwW-3
DATE SAMPLED 11-11-87

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 148.0
Magnesium (Mg) 21.0
Sodium (Na) 349.0
Potassium (K) < 5.0
Iron (Fe) < .05
Manganese {Mn) *
Ammonia (as N) < .1
Chloride (Cl) 97.0
Sulfate (SO04) 670.
Fluoride (F) .8
Nitrate and Nitrite (as N) .2
Total Alkalinity 214 .8
Bicarbonate Alkalinity 214.8
Carbonate Alkalinity < 5.0
Bicarbonate (HCO3) 261.9
Carbonate (C03) < 3.0
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 12.0
Field pH 7.78
Lab pH (units) 7.53

Field Conductivity (uwmhos/cm  1080.0
Lab Conductivity (umhos/cm) 2160.0
Total Dissolved Solids(mg/1) 1620.0

VOLATILE ORGANICS DETECTED (ug/L)

Benzene < .50
Ethylbenzene < .50
Toluene < .50
m-Xylene < .50
o,p-Xylene < .50
Total Xylene *
1,2 Dichloroethane < 1.00
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .010

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

All samples are below detection limit.
Data questionable

TARBLE B-2 (Cont. 3)

MAVERIK-KIRTLAND WATER QUALITY

MW-3
2-22-88

ANAANA

A

167.0
24.0
377.0
5.0
.05
.640

138.0
713,

387.0
387.0

471.8

7.16
7.58
1700.0
2300.0
1730.0

.50
.50
.50
.50
.50

1.00

.005




SAMPLE IDENTIFICATION
DATE SAMPLED

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca)
Magnesium (Mg)

Sodium (Na)

Potassium (K) <
Iron (Fe) <
Manganese (Mn)

Ammonia (as N) <

Chloride (Cl)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity

Carbonate Alkalinity <
Bicarbonate (HCO3)
Carbonate (CO3) <

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C)
Field pH

Lab pH (units)

Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids(mg/1l)

VOLATILE ORGANICS DETECTED (ug/L)

Benzene <
Ethylbenzene
Toluene
m-Xylene
o,p-Xylene
Total Xylene
1,2 Dichloroethane <

ANNANANNA

TOTAL ORGANIC LEAD (mg/L)

™ * A

#:
+:

Total Organic Lead <

142.0
20.0
337.0
5.0
.0

= % Gn

(o]
~J
o

654,

332.
332,

404,

booooowoo

14.1
7.46
7.44
1510.0
2060.0
1540.0

.50
.50
.50
.50
.50

1.00

.002

: Less than given detection limits.
: Parameter value not determined.
: At least one sample used in statistical

summary is below detection limit.

All samples are below detection limit.

Data questionable

DUP: Indicates duplicate sample

TABLE B-2 (Cont. 4)

MAVERIK-KIRTLAND WATER QUALITY

MW-4
2-22-88

ANANANA

131.0
19.0
294.0
5.0
.05
.780

73.0
601.

332.0
332.0

404.8

7.31
7.84
1500.0
1920.0
1380.0

.50
.50
.50
.50
.50

1.00

.003



SAMPLE IDENTIFICATION MW-5

DATE SAMPLED 11-10-87

INORGANIC PARAMETERS (mg/L except as noted)
Calcium (Ca) 129.0
Magnesium (Mg) 20.0
Sodium (Na) 258.0
Potassium (K) < 5.0
Iron (Fe) < .05
Manganese (Mn) *
Ammonia (as N) < .1
Chloride (Cl) 68.0
Sulfate (S04) 499,
Fluoride (F) .8
Nitrate and Nitrite (as N) .2
Total Alkalinity 397.0
Bicarbonate Alkalinity 397.0
Carbonate Alkalinity < 5.0
Bicarbonate (HCO3) 484.0
Carbonate (CO03) < 3.0

FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 15.5
Field pH 7.85
Lab pH (units) 7.42
Field Conductivity (umhos/ecm 1310.0
Lab Conductivity (umhos/cm) 1730.0
Total Dissolved Solids(mg/1) 1250.0

VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50
Ethylbenzene < .50
Toluene < .50
m-Xylene < .50
o,p-Xylene < .50
Total Xylene *
1,2 Dichloroethane < 1.00

TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .020

@*/_\

#:
+:

Less than given detection limits.

: Parameter value not determined.
: At least one sample used in statistical

summary is below detection limit.
All samples are below detection limit.

Data questionable

DUP: Indicates duplicate sample

TABLE B-2 (Cont. 5)

MAVERIK-KIRTLAND WATER QUALITY

ANANANA

1.00

.002



TABLE B-2 (Cont. 6)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION MW-6 MW-6
DATE SAMPLED 11-11-87 2-22-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 230.0 267.0
Magnesium (Mg) 33.0 37.0
Sodium (Na) 386.0 361.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < .05
Manganese (Mn) * 2.300
Ammonia (as N) < .1 < .1
Chloride (C1) 288.0 260.0
Sulfate (S04) 843, 960.
Fluoride (F) .6 .5
Nitrate and Nitrite (as N) < .1 < .1
Total Alkalinity 367.0 324.0
Bicarbonate Alkalinity 367.0 324.0
Carbonate Alkalinity < 5.0 *
Bicarbonate (HCO3) 447.5 395.0
Carbonate (C03) < 3.0 *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 12.1 *
Field pH 7.51 7.18
Lab pH (units) 7.42 7.53
Field Conductivity (umhos/cm 1880.0 2050.0
Lab Conductivity (umhos/cm) 2870.0 2700.0
Total Dissolved Solids(mg/l) 2130.0 2000.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 < .50
Ethylbenzene < .50 < .50
Toluene < .50 < .50
m-Xylene < .50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane 16.00 7.70
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead .004 .005

Less than given detection limits,
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

@3(-./-\




SAMPLE IDENTIFICATION
DATE SAMPLED

®xAN

#:
+
DUP: Indicates duplicate sample

Calcium (Ca)
Magnesium (Mg)

Sodium (Na)

Potassium (K) <
Iron (Fe) <
Manganese (Mn)

Ammonia (as N) <

Chloride (C1l)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity

Carbonate Alkalinity <
Bicarbonate (HCO3)
Carbonate (C03) <

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C)
Field pH

Lab pH (units)

Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids(mg/l)

VOLATILE ORGANICS DETECTED (ug/L)

Benzene
Ethylbenzene
Toluene
m-Xylene
o,p-Xylene
Total Xylene
1,2 Dichloroethane <

AANNANA

TOTAL ORGANIC LEAD (mg/L)

Total Organic Lead

MW-7
11-11-87

INORGANIC PARAMETERS (mg/L except as noted)

152.0
22.0
256.0
5.0
.05

*

.1
126.0
558.

166.
166.
5.
202.
3.

OONO NN IO

13.5
7.66
7.40
1060.0
1840.0
1400.0

.50
.50
.50
.50
.50

1.00

.020

Less than given detection limits,
Parameter value not determined.

: At least one sample used in statistical

summary is below detection limit.

All samples are below detection limit.

Data questionable

TABLE B-2 (Cont. 7)

MAVERIK-KIRTLAND WATER QUALITY

AANANAA

(V8 )
N
o
N X OO O W

7.03
7.64
1600.0
2100.0
1510.0

.50
.50
.50
.50
.50

1.00

.002



TABLE B-2 (Cont. 8)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION MW-8 MW-8
DATE SAMPLED 11-23-87 2-22-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 159.0 193.0
Magnesium (Mg) 21.0 26.0
Sodium (Na) 166.0 174.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < .05
Manganese (Mn) * 2.700
Ammonia (as N) < 1 < .1
Chloride (Cl) 67.0 65.0
Sulfate (S04) 401. 605,
Fluoride (F) .7 .6
Nitrate and Nitrite (as N) < .1 < .1
Total Alkalinity 273.0 256.0 |
Bicarbonate Alkalinity 273.0 256.0 |
Carbonate Alkalinity * *
Bicarbonate (HCO03) 332.9 312.1
Carbonate (C03) * *

FIELD AND LABORATORY MEASUREMENTS ‘

Temperature (Degrees () 14.8 *
Field pH 7.41 7.00
Lab pH (units) 7.52 7.61
Field Conductivity (umhos/cm  1060.0 1210.0
Lab Conductivity (umhos/cm) 1500.0 1640.0
Total Dissolved Solids(mg/1) 950.0 1230.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 < .50
Ethylbenzene < .50 < .50
Toluene < .50 < .50
m-Xylene < .50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane 2.80 1.10
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .020 < .004

Less than given detection limits.

Parameter value not determined.

: At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.

+: Data questionable

DUP: Indicates duplicate sample

®*AN



TABLE B-2 (Cont. 9)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION MW-9 MW-9

DATE SAMPLED 11-23-87 2-22-88

INORGANIC PARAMETERS (mg/L except as noted)
Calcium (Ca) 324.0 396.0
Magnesium (Mg) 29.0 41.0
Sodium (Na) 146.0 357.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < .05
Manganese (Mn) * 110
Ammonia (as N) < .1 < .1
Chloride (Cl) 43.0 81.0
Sulfate (S04) 863. 1510.
Fluoride (M 1.0 .8
Nitrate and Nitrite (as N) < .1 < .1
Total Alkalinity 372.0 250.0
Bicarbonate Alkalinity 372.0 250.0
Carbonate Alkalinity * *
Bicarbonate (HCO3) 453.6 304.8
Carbonate (C03) * *

FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 13.3 *
Field pH 7.11 7.08
Lab pH (units) 7.59 7.71
Field Conductivity (umhos/ecm  1400.0 2200.0
Lab Conductivity (umhos/cm) 1850.0 3000.0
Total Dissolved Solids(mg/l) 1520.0 2160.0

VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 < .50
Ethylbenzene < .50 < .50
Toluene < .50 < 50
m-Xylene < .50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane 8.30 8.60

TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .010 .004

Less than given detection limits,
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

@3(-/'\




TABLE B-2 (Cont. 10)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION MW-10 MW-10
DATE SAMPLED 11-23-87 2-23-88

INORGANIC PARAMETERS (mg/L except as noted)

#

™ * A

Less than given detection limits.
Parameter value not determined.

: At least one sample used in statistical

summary is below detection limit.

Data questionable

1 All samples are below detection limit.
+:
DUP: Indicates duplicate sample

Calcium (Ca) 126.0 196.0
Magnesium (Mg) 22.0 41.0
Sodium (Na) 250.0 578.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < .05
Manganese (Mn) * 5.200
Ammonia (as N) < .1 < .1
Chloride (C1) 46.0 191.0
Sulfate (S04) 568. 1640.
Fluoride (F) .8 .7
Nitrate and Nitrite (as N) < 1 < .1
Total Alkalinity 153.0 271.0
Bicarbonate Alkalinity 153.0 271.0
Carbonate Alkalinity * *
Bicarbonate (HCO3) 186.5 330.4
Carbonate (CO03) * *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 12.5 *
Field pH 7.66 8.22
Lab pH (units) 7.74 7.70
Field Conductivity (umhos/cm  1280.0 3600.0
Lab Conductivity (umhos/cm) 1640.0 3720.0
Total Dissolved Solids(mg/1) 1240.0 2725.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 < .50
Ethylbenzene < .50 < .50
Toluene < .50 < .50
m-Xylene < .50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane 3.20 1.30
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .020 .009



TARIE B-2 (Cont. 11)
MAVERTK-KIRTIAND WATER QUAILITY

SAMPIE IDENTIFICATION MW-11 MW-11 MW-11
DATE SAMPIED 11-11-87 2-23-88 3-23-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 138.0 186.0 *
Magnesium (Mg) 21.0 28.0 *
Sodium (Na) 234.0 263.0 *
Potassium (K) < 5.0 < 5.0 *
Iron (Fe) < .05 < .05 *
Manganese (Mn) * 1.000 *
Ammonia (as N) < .1 < .1 *
Chloride (Cl) 45.0 184.0 *
Sulfate (SO4) 592. 615. *
Fluoride (F) .5 .5 *
Nitrate and Nitrite (as N) < .1 < .1 *
Total Alkalinity 267.0 242.0 *
Bicarbonate Alkalinity 267.0 242.0 *
Carbonate Alkalinity < 5.0 * *
Bicarbonate (HOO3) 325.5 295.1 *
Carbonate (CQO3) < 3.0 * *
FIEID AND IABORATORY MEASURFMENTS
Temperature (Degrees C) 14.5 * *
Field pH 7.85 7.80 *
Iab pH (units) 7.80 . 7162 *
Field Conductivity (umhos/cm  1050.0 2050.0 *
1ab Conductivity (umhos/cm) 1720.0 2120.0 *
Total Dissolved Solids(mg/l) 1250.0 1470.0 *
VOIATILE ORGANICS DETECTED (ug/L)
Benzene .81 25.00% < .50
Ethylbenzene < .50 < .50 < .50
Toluene < .50 < .50 < .50
m—Xylene < .50 < .50 < .50
o,p-Xylene < .50 < .50 < .50
Total Xylene * * *
1,2 Dichloroethane 1.00 4.60 < .50
TOTAL ORGANIC IEAD (mg/L)
Total Organic Iead .007 < .004 *

<: less than given detection limits.

*: Parameter value not determined.

@: At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.

+: Data questionable

DUP: Indicates duplicate sample



TABLE B-2 (Cont. 12)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION MW-12 MW-12
DATE SAMPLED 11-27-87 2-23-88

........................

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 148.0 133.0
Magnesium (Mg) 42.0 39.0
Sodium (Na) 222.0 239.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) .13 .09
Manganese (Mn) * 3.600
Ammonia (as N) < .1 < .1
Chloride (Cl) 321.0 360.0
Sulfate (S04) 16. 9.
Fluoride (F) .3 .3
Nitrate and Nitrite (as N) < .1 < .1
Total Alkalinity 508.0 541.0
Bicarbonate Alkalinity 508.0 541.0
Carbonate Alkalinity * *
Bicarbonate (HCO3) 619.4 659.6
Carbonate (C03) * *

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C) 17.0 *
Field pH 6.74 7.25
Lab pH (units) 6.99 7.05
Field Conductivity (umhos/cm 1510.0 2010.0
Lab Conductivity (umhos/cm) 1930.0 2070.0
Total Dissolved Solids(mg/l) 1200.0 1310.0
VOLATILE ORGANICS DETECTED (ug/L) !
Benzene 19000.00 24000.00
Ethylbenzene 1300.00 1500.00
Toluene 2000.00 20000.00
m-Xylene * *
o,p-Xylene * *
Total Xylene 3000.00 10000.00
1,2 Dichloroethane 450.00 2400.00

TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .020 .060

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

@X-/}




SAMPLE IDENTIFICATION
DATE SAMPLED

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 364.0
Magnesium (Mg) 105.0
Sodium (Na) 666.0
Potassium (K) 24.0
Iron (Fe) .39
Manganese (Mn) *
Ammonia (as N) .5
Chloride (Cl) 257.0
Sulfate (S04) 1980.
Fluoride (¥ 1.0
Nitrate and Nitrite (as N) .3
Total Alkalinity 419.0
Bicarbonate Alkalinity 419.0
Carbonate Alkalinity *
Bicarbonate (HCO03) 510.9
Carbonate (C03) *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 8.1
Field pH 8.14
Lab pH (units) 7.89
Field Conductivity (umhos/em  2300.0
Lab Conductivity (umhos/cm) 4300.0
Total Dissolved Solids(mg/l) 3700.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50
Ethylbenzene .54
Toluene < .50
m-Xylene 1.40
o,p-Xylene .83
Total Xylene *
1,2 Dichloroethane < .50
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .010

Less than given detection limits.
Parameter value not determined.

™ % A

summary is below detection limit.

#: All samples are below detection limit.

+: Data questionable
DUP: Indicates duplicate sample

At least one sample used in statistical

TABLE B-2 (Cont. 13)
MAVERIK-KIRTLAND WATER QUALITY

A A
w
o

1.10
.58

1.90

< .004



SAMPLE IDENTIFICATION
DATE SAMPLED

INORGANIC PARAMETERS (mg/L

XN

#:
+:
DUP: Indicates duplicate sample

Calcium (Ca)
Magnesium (Mg)

Sodium (Na)

Potassium (K) <
Iron (Fe) <
Manganese (Mn)

Ammonia (as N) <

Chloride (Cl)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity
Carbonate Alkalinity
Bicarbonate (HCO3)
Carbonate (CO03)

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C)
Field pH

Lab pH (units)

Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids(mg/1l)

VOLATILE ORGANICS DETECTED (ug/L)

Benzene
Ethylbenzene
Toluene
m-Xylene
o,p-Xylene
Total Xylene
1,2 Dichloroethane <

ANANAA

TOTAL ORGANIC LEAD (mg/L)

Total Organic Lead <

44.0

1.00

.020

Less than given detection limits.

Parameter value not determined.
At least one sample used in statistical

summary is below detection limit.

All samples are below detection limit.

Data questionable

TABLE B-2 (Cont. 14)
MAVERIK-KIRTLAND WATER QUALITY
MW-11DUP
2-23-88

182.0
28.0
277.0

.19
1.200

171.0
615.

254.0
254.0

309.7

7.64

2130.0
1470.0

3.80
.50
.50
.50
.50

AANANA

3.60

.003



TABLE B-2 (Cont. 15)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION w-1 w-1

DATE SAMPLED 11-20-87 2-23-88

INORGANIC PARAMETERS (mg/L except as noted)
Calcium (Ca) 25.0 15.0
Magnesium (Mg) 3.8 2.6
Sodium (Na) 1020.0 696.0
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .10 < .05
Manganese (Mn) * .021
Ammonia (as N) .3 < .1
Chloride (C1) 1170.0 527.0
Sulfate (S04) 433, 610.
Fluoride (F) 1.0 1.2
Nitrate and Nitrite (as N) < .1 < .1
Total Alkalinity 221.0 289.0
Bicarbonate Alkalinity 221.0 289.0
Carbonate Alkalinity * *
Bicarbonate (HCO3) 269.5 352.4
Carbonate (CO03) * *

FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 14.3 *
Field pH 7.96 8.63
Lab pH (units) 8.38 8.39
Field Conductivity (umhos/cm  3500.0 3400.0
Lab Conductivity (umhos/cm) 4520.0 3360.0
Total Dissolved Solids(mg/1) 2300.0 2140.0

VOLATILE ORGANICS DETECTED (ug/L)
Benzene < 50 < .50
Ethylbenzene < .89 < .50
Toluene < 50 < .50
m-Xylene < 50 < .50
o,p-Xylene < 50 < .50
Total Xylene * *
1,2 Dichloroethane < 1.00 < 1.00

TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .020 < .002

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

m % A




TABLE B-2 (Cont. 16)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION w-2 W-2
DATE SAMPLED 11-23-87 2-24-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 42.0 28.0
Magnesium (Mg) 28.0 26.0
Sodium (Na) 147.0 126.0
Potassium (K) 13.0 7.0
Iron (Fe) .31 < .05
Manganese (Mn) * .032
Ammonia (as N) .9 .7
Chloride (Cl) 43.0 37.0
Sulfate (S04) 114, 97.
Fluoride (F) .4 .2
Nitrate and Nitrite (as N) < .1 < .1
Total Alkalinity 368.0 297.0
Bicarbonate Alkalinity 368.0 297.0
Carbonate Alkalinity * *
Bicarbonate (HCO3) 448.7 362.1
Carbonate (C03) * *

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C) 12.9 *
Field pH 8.06 8.55
Lab pH (units) 8.24 8.25
Field Conductivity (umhos/cm 700.0 840.0
Lab Conductivity (umhos/cm) 895.0 845.0
Total Dissolved Solids(mg/1) 600.0 640.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene 1.00 < .50
Ethylbenzene < .50 < .50
Toluene < .50 < 50
m-Xylene < .50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane < 1.00 < 1.00
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .010 < .002

: Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+:- Data questionable

DUP: Indicates duplicate sample

mwm % A



TABLE B-2 (Cont. 17)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION w-3 w-3
DATE SAMPLED 11-27-87 2-23-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) * 103.0
Magnesium (Mg) * 22.0
Sodium (Na) * 207.0
Potassium (K) * 6.0
Iron (Fe) * < .05
Manganese (Mn) * 280
Ammonia (as N) * 9.8
Chloride (Cl) * 50.0
Sulfate (S04) * 387.
Fluoride (F) * .4
Nitrate and Nitrite (as N) * 1.1
Total Alkalinity * 363.0
Bicarbonate Alkalinity * 363.0
Carbonate Alkalinity * *
Bicarbonate (HCO3) * 442 .6
Carbonate (C03) * *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) * *
Field pH * 7.72
Lab pH (units) * 7.81
Field Conductivity (umhos/cm * 1500.0
Lab Conductivity (umhos/cm) * 1550.0
Total Dissolved Solids(mg/l) * 960.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene .50 < .50
Ethylbenzene 1.30 < .50
Toluene < .50 < .50
m-Xylene 2.60 < .50
o,p-Xylene 3.20 < .50
Total Xylene * *
1,2 Dichloroethane < 1.00 30.00%
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead * .002

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

™ * A



TABLE B-2 (Cont. 18)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION SW-1 Sw-1
DATE SAMPLED 11-10-87 0- 0-0

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 86.0 *
‘ Magnesium (Mg) 13.0 *
| Sodium (Na) 29.0 *
Potassium (K) < 5.0 *
Iron (Fe) < .05 *
Manganese (Mn) * *
| Ammonia (as N) < .1 *
| Chloride (Cl) 16.0 *
% Sulfate (S04) 136. *
Fluoride (F) 3 *
Nitrate and Nitrite (as N) .3 *
Total Alkalinity 159.0 *
| Bicarbonate Alkalinity 159.0 *
\ Carbonate Alkalinity < 5.0 *
i Bicarbonate (HCO3) 193.9 *
1 Carbonate (C03) < 3.0 *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) 6.5 *
Field pH 8.50 *
Lab pH (units) 8.12 *
Field Conductivity (umhos/cm 280.0 *
Lab Conductivity (umhos/cm) 581.0 *
Total Dissolved Solids(mg/l) 400.0 *
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 *
Ethylbenzene < .50 *
Toluene < 50 *
m-Xylene < 50 *
o,p-Xylene < .50 *
Total Xylene * *
1,2 Dichloroethane < 1.00 *
| TOTAL ORGANIC LEAD (mg/L) |
} Total Organic Lead < .002 *

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

™ % A



SAMPLE IDENTIFICATION
DATE SAMPLED

INORGANIC PARAMETERS (mg/L

m % A

#:
+:
DUP: Indicates duplicate sample

Calcium (Ca)
Magnesium (Mg)

Sodium (Na)

Potassium (K) <
Iron (Fe) <
Manganese (Mn)

Ammonia (as N) <

Chloride (Cl)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity

Carbonate Alkalinity <
Bicarbonate (HCO3)
Carbonate (C03) <

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C)
Field pH

Lab pH (units)

Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids(mg/1l)

VOLATILE ORGANICS DETECTED (ug/L)

Benzene
Ethylbenzene
Toluene

m-Xylene
o,p-Xylene

Total Xylene

1,2 Dichloroethane

A

ANAA

TOTAL ORGANIC LEAD (mg/L)

Total Organic Lead <

SW-2
11-10-87

except as noted)

162.0
26.0
159.0

(V)]
= % O

.0

49.0
476.

277.
277.

337.

ocNwooouwR

10.0
7.60
7.64
1080.0
1480.0
1120.0

.50
.50
.50
.50
1.60

1.10

.002

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical

summary is below detection limit.

All samples are below detection limit,

Data questionable

TABLE B-2 (Cont. 19)

MAVERIK-KIRTLAND WATER QUALITY

AANNANA

1.00

.002



SAMPLE IDENTIFICATION
DATE SAMPLED

INORGANIC PARAMETERS (mg/L

m % A

#:
+:
DUP: Indicates duplicate sample

Calcium (Ca)
Magnesium (Mg)

Sodium (Na)

Potassium (K) <
Iron (Fe)

Manganese (Mn)

Ammonia (as N) <

Chloride (Cl)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity

Carbonate Alkalinity <
Bicarbonate (HCO3)
Carbonate (CO3) <

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C)
Field pH

Lab pH (units)

Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids(mg/1)

VOLATILE ORGANICS DETECTED {(ug/L)

Benzene
Ethylbenzene
Toluene
m-Xylene
o,p-Xylene
Total Xylene
1,2 Dichloroethane <

AANAANNA

TOTAL ORGANIC LEAD (mg/L)

Total Organic Lead <

except as noted)

178.0
32.0
223.0

1.00

.010

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical

summary is below detection limit.

All samples are below detection limit,

Data questionable

TABLE B-2 (Cont. 20)

MAVERIK-KIRTLAND WATER QUALITY

............

ANANANNA

146.0

205.0
5.0
.13

.160

52.0
550.

253.0
253.0

308.5

8.16
8.19
1620.0
1650.0
1200.0

.50
.50
.50
.50
.50

1.00

.004



INORGANIC PARAMETERS (mg/L except as noted)

™ % A

#:
+:
DUP: Indicates duplicate sample

SAMPLE IDENTIFICATION Sw-4
DATE SAMPLED 11-10

............

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K) <
Iron (Fe)

Manganese (Mn)

Ammonia (as N) <
Chloride (Cl)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N) <
Total Alkalinity

Bicarbonate Alkalinity
Carbonate Alkalinity <
Bicarbonate (HCO03)

Carbonate (CO03) <

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C)
Field pH

Lab pH (units)

Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids{mg/1)

VOLATILE ORGANICS DETECTED (ug/L)

Benzene
Ethylbenzene
Toluene

m-Xylene
o,p-Xylene

Total Xylene

1,2 Dichloroethane

TOTAL ORGANIC LEAD (mg/L)

Total Organic Lead

Less than given detection limit
Parameter value not determined.

summary is below detection limi

All samples are below detection limit.

Data questionable

-87

113.0
17.0
40.0

5.
.1

O ¥ MNO

N
O
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147,

N
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w
OV OOoOOoOrHrwWw

.300

S.

. At least one sample used in statistical

t.

TABLE B-2 (Cont. 21)
MAVERIK-KIRTLAND WATER QUALITY

ook % % Sk Ok 3 % ¥ F X Ok ¥ % X X

* % % ¥ X %

* % % ok % X %



SAMPLE IDENTIFICATION SW-5
DATE SAMPLED

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Iron (Fe)

Manganese (Mn)

Ammonia (as N)
Chloride (C1)

Sulfate (S04)

Fluoride (F)
Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity
Carbonate Alkalinity
Bicarbonate (HCQO3)
Carbonate (C03)

FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C)
Field pH
Lab pH (units)
Field Conductivity (umhos/cm
Lab Conductivity (umhos/cm)
Total Dissolved Solids(mg/1)

VOLATILE ORGANICS DETECTED (ug/L)
Benzene
Ethylbenzene
Toluene
m-Xylene
o,p-Xylene
Total Xylene
1,2 Dichloroethane

TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead

Less than given detection limits.
Parameter value not determined.

™ % A

summary is below detection limit.

#: All samples are below detection limit.

+:. Data questionable
DUP: Indicates duplicate sample

11-10-87

*

LR R R R R T N

* & % * % %

< 250.00
2500.00
470.00

*
*
*

< 250.00

At least one sample used in statistical

TABLE B-2 (Cont. 22)
MAVERIK-KIRTLAND WATER QUALITY

%k % % % % %k % K & * ok H ok ¥ *

* % % %k %k %

% % N H % %k %



TABLE B-2 (Cont. 23)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION SW-6 SW-6
DATE SAMPLED 11-10-87 2-24-88

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) * *
Magnesium (Mg) * *
Sodium (Na) * *
Potassium (K) * *
Iron (Fe) * *
Manganese (Mn) * *
Ammonia (as N) * *
Chloride (Cl) * *
Sulfate (S04) * *
Fluoride (F) * *
Nitrate and Nitrite (as N) * *
Total Alkalinity * *
| Bicarbonate Alkalinity * *
; Carbonate Alkalinity * *
Bicarbonate (HCO3) * *
| Carbonate (C03) * *

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C) 14.2 *
Field pH 7.28 7.95
Lab pH (units) * *
Field Conductivity (umhos/cm  3080.0 3150.0
Lab Conductivity (umhos/cm) * *
Total Dissolved Solids(mg/1) * *
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50 < .50
! Ethylbenzene < .50 < .50
Toluene < .50 < .50 |
m-Xylene < .50 < .50 }
o,p-Xylene < .50 < .50
| Total Xylene * *
| 1,2 Dichloroethane < .50 < 1.00 !
1
TOTAL ORGANIC LEAD (mg/L)
| Total Organic Lead * *

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

™ * A




TABLE B-2 (Cont. 24)
MAVERIK-KIRTLAND WATER QUALITY

SAMPLE IDENTIFICATION EQBLK EQBLK
DATE SAMPLED 11-23-87 2-23-88

........................

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) 5.5 3.6
Magnesium (Mg) .5 .6
Sodium (Na) 2.5 5.6
Potassium (K) < 5.0 < 5.0
Iron (Fe) < .05 < 05
Manganese (Mn) * 021
Ammonia (as N) < .0 < .1
Chloride (Cl) < 3.0 < 3.0
Sulfate (S04) < 5. < 5.
Fluoride (F) < .1 < .1
Nitrate and Nitrite (as N) < .0 < 1
Total Alkalinity < 5.0 < 5.0
Bicarbonate Alkalinity * < 5.0
Carbonate Alkalinity * *
Bicarbonate (HCO03) * < 6.1
Carbonate (CO03) * *
FIELD AND LABORATORY MEASUREMENTS
Temperature (Degrees C) * *
Field pH * *
Lab pH (units) 5.17 5.14
Field Conductivity (umhos/cm * *
Lab Conductivity (umhos/cm) 2.0 2.0
Total Dissolved Solids(mg/l)< 10.0 < 10.0
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < 50 < 50
Ethylbenzene < 50 < .50
Toluene < 50 < 50
m-Xylene < 50 < .50
o,p-Xylene < .50 < .50
Total Xylene * *
1,2 Dichloroethane < .50 < 1.00
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead < .020 .002

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

#: All samples are below detection limit.
+: Data questionable

DUP: Indicates duplicate sample

m * A



DATE

®HA

#:
+:
Dup

SAMPLE IDENTIFICATION TB-007

SAMPLED 11-23-87

INORGANIC PARAMETERS (mg/L except as noted)
Calcium (Ca) *
Magnesium (Mg)

Sodium (Na)

Potassium (K)

Iron (Fe)

Manganese (Mn)

Ammonia (as N)
Chloride (C1l)

Sulfate (S04)

Fluoride (F)
Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity
Carbonate Alkalinity
Bicarbonate (HCO3)
Carbonate (CO03)

% % ok % ok % Ok % % F % 3 X OF

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C) *
Field pH *
Lab pH (units) *
Field Conductivity (umhos/cm *
Lab Conductivity (umhos/cm) *
Total Dissolved Solids(mg/1) *
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50
Ethylbenzene < .50
Toluene < .50
m-Xylene < .50
o,p-Xylene < .50
Total Xylene *
1,2 Dichloroethane < .50
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead *

Less than given detection limits.
Parameter value not determined.

At least one sample used in statistical
summary is below detection limit.

All samples are below detection limit.
Data questionable

: Indicates duplicate sample

TABLE B-2 (Cont. 25)

MAVERIK-KIRTLAND WATER QUALITY

TB-017
2-23-88
<
<
<
<
<
< 1

% % % % % 3k % ¥ o ¥ % KX F X X

% % * % % *

.50
.50
.50
.50

.00



SAMPLE IDENTIFICATION TB-016
DATE SAMPLED 11-11-87

INORGANIC PARAMETERS (mg/L except as noted)

Calcium (Ca) *
Magnesium (Mg)

Sodium (Na)

Potassium (K)

Iron (Fe)

Manganese (Mn)

Ammonia (as N)

Chloride (Cl)

Sulfate (S04)

Fluoride (F)

Nitrate and Nitrite (as N)
Total Alkalinity
Bicarbonate Alkalinity
Carbonate Alkalinity
Bicarbonate (HCO3)
Carbonate (C03)

k% % % o o ok X % X O X A ¥ X

FIELD AND LABORATORY MEASUREMENTS

Temperature (Degrees C) *
Field pH *
Lab pH (units) *
Field Conductivity (umhos/cm *
Lab Conductivity (umhos/cm) *
Total Dissolved Solids(mg/l) *
VOLATILE ORGANICS DETECTED (ug/L)
Benzene < .50
Ethylbenzene < .50
Toluene < .50
m-Xylene < .50
o,p-Xylene < .50
Total Xylene *
1,2 Dichloroethane < .50
TOTAL ORGANIC LEAD (mg/L)
Total Organic Lead *

@X-/-\

#:
+-

Less than given detection limits.
Parameter value not determined.

: At least one sample used in statistical

summary is below detection limit.
All samples are below detection limit.
Data questionable

DUP: Indicates duplicate sample

TARLE B-2 (Cont. 26)

MAVERIK-KIRTLAND WATER QUALITY

ANANANA

A
s

% % % % ok ok % % % % ¥ Ok * % *

* Ok % % % oF

.50
.50
.50
.50

.00
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