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1.0 INTRODUCTION

With reference to the "Work Plan for United Nuclear Corporation Site,
Churchrock, New Mexico® dated 30 Novem“or 1989 (TES X Contract No, 68-We-
0007, Work Assignment No. C06027), the ‘Ground Water Corrective Action -
Annual Review -1990" report (UNC, 1990) has been reviewed.

The report consisted of raw data on groundwater quality, groundwater
elevations, and pumping of extractic: wells, along with a summary of
activities performed during 1990 and the status of the groundwater
remediation project in terms of compliance with the applicable EPA and NRC
regulations.

The objective of this review was to evaluate the raw data, perform
indcgendont analyses of the data presented, and compare results with
conclusions presented by UNC in the report. Based on this review, the
effectiveness of groundwater remediation efforts at the UNC site will be
evaluated and appraised, and recommendations and modifications to the
groundwater remediation program will be proposed and implemented by the
regulatory agencies.

The procedure for this review will be as follows:

0 Review the UNC report and raw data, and provide input to the EPA
consisting of technical comments on tne report, and (as appropriate)
summary tables of the raw data, figures showing potentiometric
surfaces for the three zones of concern, hydrographs showiny
variation in water levels, isoconcentration maps for hazardous
constituents of regulatory concern, and plots of concentration
variation with time for hazardous constituents.

o Participate in a meeting with the EPA, NRC, NMEID, and Navajo Tribe
to discuss the status of tne remedialion project and decide on
modifications to the program to erhance compliance with applicable
groundwater protection regulations.

o Summarize results of the =eeting and provide documentation of the

concensus of decisions of the regulatory agencies and the required
modifications to be imhlemented.

2.0 GENERAL OBSERVATIONS AND COMMENTS

Based on a review of the data presented by UNC, there is little evidence
that the groundwater remediation offorts are being effective in reducing
concentrations of hazardous constituents in groundwater in the three zones
of concern, based on the indicator parameters (pH for Zones 1 and 3, and
chloride for the Southwest Alluvium) selected by UNC to monitor the




" e s & S & ] oo - Dy Lo —
BRI R R PRI TS S

effectiveness of the remedial activities. Evaluation of other parameters,
including major ions, trace and radioactive elements, also indicates that
groundwater conditions are remaininy relatively stable. At this point, it
does not appear that any of the other constituents would give a more
reliable indication of the impact of the remedial activities on the
achievement of regulatory objectives.

Hazardous constituents of concern in groundwater that significantly exceed
the EPA ARARs nclude total dissolved solids, sulfate, and nitrate in the
Souhtwest Alluvium, total dissolved solids, sulfate, (nitrate), arsenic,
cobalt, manganese, molybdenum, nickel, and activities of radium-226/228 in
Zone 3, and total dissolved solids, sulfate, nitrate, aluminum, cobalt,
manganese, nickel and activities of radium-226/228 in Zone 1.

The question of backgreund groundwater quality and ARAR determination by
the EPA has been brought up again in the case of nitrate, total dissolved
solids, and sulfate. UNC still  contends that problems and
misunderstandings exist (UNC, 1990, Page 30). Relative to the
determination of the ARAR for nitrate, the monitor well data used by UNC
to determine "background® appear to be indefensible because results from
several of the monitor wells appear to represent nitrate concentrations
from another source not related to the UNC tailings material. Therefore
these concentrations do not indicate representative background conditions
for the area of concern and should not be used for regulatory purposes.
If in fact it could be determined that this anomalous source of nitrate
was causing the elevated concentrations observed downgradient from the
tailings pile, then using these data for background (or baseline)
determination could be considered relevant to the situation. At this
point it appears that concentrations of nitrate in excess of the EPA ARAR
are indeed related tc a nitrate source associated with the tailings
material, and therefore need to be addressed. It also appears that under
the circumstances, and in light of relevant data presented to support
backgrouns nitrate conditions, that an ARAR of 30 mg/i (EPA MCL for
?3§Elt:’;3 nitrogen is 10 mg/1) for nitrate (as nitrogen) is reasonable
' ). '

The scope and quality of the data collected at the UNC site and presented
in the Annual Review appear te be adequate. A more comprehensive and
realistic evaluation of the data would be useful, although this is
sometimes difficult when positive results are not being achieved, nor
expectations and objectives being met. It dees not appear at this point
that additional monitoring wells in other locations would enhance the
evaluation of remedial efforts at the site. The data presented are
generally sufficient to evaluate the status and achievements of the
remedial activities.

Specific observations for each zone of interest:

SOUTHWEST ALLUVIUM - Pumping of groundwater appears to be creating
a hydraulic barrier in the vicinity of the pumping wells which
should inhibit further migration of contaminants from tailings
seepage, Pumping activities have not appeared to decrease
concentrations of hazardous constituents in groundwater after
approximately one year of pumping. At this point, concentrations of
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1990 sampling events indicates that the areal extent of tailings seepage
represented by acidic pH remained unchanged . . . “. The fact that
relative concentrations and distribution of pH in Zone 3 have remained
unchanged is shown by the similarity of Figures 2-9 and 2-10, and a graph
of pH concentrations over time (attached). This findicates that
groundwater remediation by extracting groundwater has not been effective
during this 15 month period, or that pH is not a reliable indicator of
changes in concentration of relected hazardous constituents in
groundwater.

2%93_1;_;,%g;;ggjgn_z; The same comment as above holds for the evaluation
of remedial activities in Zone 1.

E’gg_ll_;_%ggggzjnn_iz The same comment as above holds for the evaluation
of remedial activities in the Southwest Alluvium, but refers to chloride
as the indicator parameter instead of pH.

2133311_;_ngzgnnlph_§: Contrary to the UNC statement that the " . . .
remediation systems in all three zones are functioning as designed . . .
*  the remediation activities to reduce concentrations of hazardous
constituents in groundwater to date have been ineffective, based on the
water quality data provided by UNC and using the indicator parameters
selected by UNC for the three zones of concern, In light of this, changes
in operations should be considered at this time. In response to the UNC
su??ostion to discontinue operation of the revised east Zone | pump-back
wells see comment for Page 5 - paragraph 3.

W: See comment for Page 12 - paragraph 3 rcgarding
: contradictory statements on pH concentrations in groundwater in Zone

- Again, water quality data generally indicate that
conditions in groundwater are stable “or improving" (only s\i?htly. and
often within the range of variability for analytical laboratory
procedures, and the natural environment), There are generally no
indications of significant and consistent decreases in concentrations of
hazardous constituents in groundwater that would represent effective
remediation of groundwater in Zone 3 in the vicinity of the site.

= _par : See comment for Page 13 ~ paragraph 2 regarding
unchanged pH conditions in groundwater in Zone 1.

- _par :  See comment for Page 13 - paragraph 5 regarding
un:hanged chloride conditions in groundwater in the Southwest Alluvium.

2133_22*;_91539513P_1; Observed increases in chloride cuncentra.ions in
the Southwest Alluvium could be either a result of variations in
laboratory analytical procedures or of natural conditions. The observed
variations in chloride concentrations in groundwater are not significant
and do not change much over time. Also, most concentrations of chloride
are at or below the MCL ano do not represent an impact to groundwater
quality and, are thus not particularly relevant to the issue of regulatory
compliance.



Elgg;éul_;;_ggzjg;;nn__}: The EPA established ARARs for potentially
hazardous constituents at the UNC Churchrock site (including total
dissolved solids, sulfate and nitrate) based on an evaluation of existing
historica: and recent, regional and local groundwater quality data (JEG,
1990). The “*proposed maximum background concentrations" cited by UNC in
the quoted reports were not acceptable to the regulatory agencies for
reasons stated in the JEG report and related references. Consequently,
the "Statistical Evaluation of Water Quality in Alluvium® (following
paragraphs on pages 30-32) s based on premises and assumptions not
considered valid by the regulatory agencies, and therefore tne conclusions
are likiaise not relevant,

- ‘q;lnqrgz See comment for Page 8 - paragraph | regarding
temporary storaye of contaminated groundwater in Borrow Pit No. 2.

- 3.0: The conclusions should be interpreted in light of
the above comments.
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