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REPORTING

The results of the monitoring program should be evaluated annually and
submitted to the New Mexicoe Environmmental Improvement Division. Sampling and
water level measurement frequency and analytical parameter list should be re-

viewed annually and modified to reflect monitoring needs.

UNSATURATED ZONE MONITORING

GENERAL

The purpose of this monitoring is to evaluate water content changes and
water quality in the unsaturated zone. Depending upon site-specific condi-
tions, seepage can move downward as either » saturated front or under unsatu-
rated moisture conditions until downward movement is inhibited by layers of
low permeability. Ground water mounding then cccurs, causing lateral spread-

ing of the mound.

From the results of detailed evaluation of seepage movement from the
below-grade trench disposal system (Volume 10), seepage movement would be
primarily lateral with little or no vertical migration due to perching, mound-
ing and lateral spreading. Perched saturated conditions are expected to occur
near the disposal pit in alluvium and in sandstone of the Chinle Formation
iitercepted by the trench seepage. lMovement in alluvial sediments would be
expected to be downgradient along the alluvium-bedrock contact. This contact
surface is irregular, but slopes overall to the south (Volume 10, Plate 18,
"Bedrock Contour Map"). General seepage movement in the sandstones of the

Chinle Fermation would be downdip to the northeast.

Two types of monitoring facilities are planned: (1) detection wells
situated upon perching stratums and (2) neutron logging of permanent holes

to determine moisture content changes.

DETECTION WELLS

Shallow detection wells drilled to the base of allevium and intc sand-

stone of the Chinle Tormation intercepted by the trench excavation would be



completed at locations te monitor fluids moving into or out of the below-grade
disposal area and to evaluate performance of the trenches. Ground water or
seepage conditions in materials intercepted by the trench would be noted at

the time of excavation of adjacent trenches.

A

A series of 12 locations (herein designated SD-1 through SD-12) would

be completed around the perimeter and within the below-grade disposal area and
along the north side of the evaporation ponds, as shown on Plate 1. At each
location & minimum of two detection wells would be installed. Typically, one
well at each location should be drilled and completed to the base of permesble
alluvium. The second detection well at each location should be completed en~-
tirely within the Chinle Formation within sandstones or the most permeable
stratur at a depth equivalent to approximately the bottom of the disposal
trenches (50 to 70 feet). Well locations have been selected to provide cover-
age around the areas and also on the basis of low points in the bedrock sur-

face.

Each well should be at least 4 inches in diameter with not less than 7
feet of gravel pack and 5 feet of screen at the base of the hole. The annulus
above the gravel pack should be grouted to prevent infiltration of surface
water and vertical ground water movement in the subsurface. The vwell should
be tightly capped. We reccmmend that the wells te drilled with ai: At ATy

equipment insofar as possible tc prevent introduction of water inte the holes.

De tion wells should be installed in twe phases. Detection wells SD-3
EN

1

tec
through SD-8 should be installed prior tc tailings deposition in the first
trench. Detection wells SD-1, SD-2, and SD-9 through SD-12 should be in-
stalled later but prior to tailings deposition in Trench 5. Most wells should
be initially dry. We propose that the seepage detection wells be cheiked
monthly for the first year and sampled if they contain water. Samples should
be analyzed for key parameters (Table 4) monthly and the detailed parameter

1ist (Table 5) annually.

After the first year, the detection wells should be checked gquarterly

for the rresence of water. 1f water is present, it should be sampled and



)

analyzed for key parameters quarterly and the detailed parameter list annually.,
Sampling procedures and analytical methods should be in accordance with those

specified previously for ground water monitoring.

MOISTURE CONTENT LOGGING

Neutron logging of permanent holes is propesed to monitor moisture con-
tent changes and thus vertical seepage movement. Neutron logging measures the
volumetric woisture content of water in scil and rock strata by using the prin-
ciple of neutron moderation or thermalization. High energy neutrons, emitted
from a radioactive source in the logger, are slowed down, or thermalized, by
collieions with atomic nuclei. Hydrogen has a greater thermalizing effect on
fast neutrons than occurs with many elements commonly found in soils. This
forms the basis for detecting concentrations of water in a soil. A second
factor, energy release during capture of slow neutrons by elements in the soil,
is utilized to detect concentrations of slow neutrons. Log calibration and
quantification of the moisture content in a hole is greatly aided by the direct
measurement of the moisture content of undisturbed soil or rock samples. How-
ever, with repeated logging of the same hole, moisture content changes can
readily be observed. Thus, it is not required to directly measure the initial

moisture content and porosity of the soil or rock at all locations.

We propose that four neutron logging holes (herein designated NL-1

through NL-4) be installed in the northern part of the trench disposal area

as shown on Plate 1 prior to tailings deposition in the trenches. A more ex-
tensive network is not deemed necessary due to the very low potential for ver-
tical seepage migration through the claystones of the Chinle Formation. Holes
NL-1, NL-2, and NL-3, located along the first trench to be operated, would aid
evaluation cf the performance of the first disposal trench for comparison with
predicted results, and would be in a position to monitor any deeper, downdip
seepage movement in Chinle sandstones derived from disposal in trenches to the
south. Location NL-4 would be in a position to measure background moisture
content changes during the first few years of disposal and to monitor later
trench performance. Results of the neutron logging should be evaluated an-
nually and the need for additional holes assessed based upon performance of

the disposal trenches and monitoring devices.
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