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INTRODUCTION

The Department of Energy (DOE} Oversight Program of the New Mexico
Environment Department (NMED)} was initiated in October 1990. The
Ground Water Protection and Remediation Bureau (GWPRB) is
responsible for oversight of general ground-water quality issues at
DOE facilities and the Surface Water Quality Bureau {(SWQB) 1is
responsible for oversight of surface-water quality issues.

This report satisfies X.A.B.3, Action No. 17 of the DOE/NMED
Agreement in Principle (AIP): "The state will inspect all the
facilities’ drinking water, wastewater treatment and land-
application systems and injection, monitoring and production wells
and will identify any modifications or improvements needed."” NMED
AIP staff met with appropriate personnel at the Los Alamos National
Laboratory (LANL), Sandia National Laboratories, NM (SNL),
Inhalation Toxicology Research Institute (ITRI) and Waste Isclation
Pilot Plant (WIPP) for tours of the pertinent gites and interviews
with staff on the systems involved. In keeping with the AIP, the
recommendations herein are offered in the spirit of technical
comment rather than regulatory orders. As such, no formal response
is required on the part of the facilities. However, we would
welcome comments, especially regarding any differences of opinion
concerning implications of facts.

Some explanatory remarks on the organization/makeup of the report
are in order. First, a standard outline of subtopics was adopted
for discussing systems at the facilities. This not only provides
for consistent and parallel coverage but also enables the reader to
locate items of interest more readily. Second, although it is
beyond the scope of this report to describe the hydrogeology of the
sites in any detail, brief summaries of the setting of each area
are included for general information. References cited in these
should be consulted for more comprehensive discussions of geology
and hydrology of the facilities. Finally, Figures and Tables are
placed at the end of the report, between the References and
Appendices. Tables 1 - 5 summarize the systems inspected.

- LOS ALAMOS NATIONAL LABORATORY

SETTING

Los Alamos National Laboratory (LANL) is located west of the Rio
Grande in Los Alamos County, 40 mi northwest of Santa Fe, New
Mexico (Figure 1). Geologically, it sits on the Pajarito Plateau,
an area of deeply dissected Quaternary-aged volcanic deposits and
Tertiary £ill of the Espanola Basin (Figure 2). The volcanics
belong to the Bandelier Tuff, largely rhyolitic ash flows and
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pumice falls that were derived from the Valles Caldera in the Jemez
Mountains to the west (Purtymun, 1984). The basin £ill is
represented by the Puye Conglomerate (fanglomerate, lake clays,
basalt flows, ash and river gravels) and the Tesugue Formation
{mostly poorly consolidated sand and gravel). The average
elevation of the resulting finger-like mesas is approximatcely 7,000
fc.

The area is drained by ephemeral and intermittent streams that flow
easterly to the Rio Grande, lying some 1,450 ft below the plateau.
The major canyons cut across the plateau are Guaje, Rendija,
Barrancas, Bayo, Pueblo, Los Alamos, Sandia, Mortandad, Pajarito,
Water, and Ancho. Springs between 7,900 and 8,900 £t on the flanks
of the Sierra de Los Valles supply perennial base flow to the
headwaters of Guaje, Los Alamos, Pajarito, and Water Canyons
(Abeele and others, 1981). Perennial flow is maintained in
sections of Pueblo, Los Alamos, Sandia, and Mortandad Canyons by
the release of effluents from industrial-waste treatment plants,
gsewage plants, and cooling water from the power plant (Purtymun,
1975).

Ground water occurs beneath the regional water table at
considerable depth in units making up the so-called "main aquifer”
(Tesuque PFormation and 1lower part of the overlying and
intertonguing Tschicoma Formation in the western part of the
Pajarito Plateau; Tesuque Pormation and overlying Puye Conglomerate
in the central and eastern parts of the plateau) and in perched
saturated zones atop the Bandelier Tuff within the alluvium along
canyons and locally above basalt and fine grained sedimentary unitsa
within the Puye Conglomerate (Figure 2). Available data indicate
ground water flows generally eastward until reaching the Rio
Grande, into which it discharges (Hoffman and Lyncoln, 1952).

LANL DRINKING-WATER SYSTEM

DESCRIPTION - In 1990 (the most recent year covered by water-supply
reports from LANL), potable water was provided by a system
connecting three well fields tapping the main aquifer: Los Alamos,
Guaje and Pajarito (Figure 3 and Table 1). Two new wells were also
being constructed in an area of Los Alamecs Canyon designated the

Otowi well field (Purtymun and others, 1993). Water from these
wells is also provided to the communities of Los Alamod and White
Rock as well as Bandelier National Monument. This system is

totally separate from that used for delivery of nonpotable water.

CONCERNS/RECOMMENDATIONS - To our knowledge, no attempt has ever
been made to check the water balance (input vs output) of the
drinking-water system at LANL. If this is true, it may be useful
to compare water pumped against water delivered, in ordec to verify
the integrity of the system. Significant differences in the two
values would point to leaks in pipelines. Although additional
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flowmeters and valves may be required to conduct such a study, they
would permit regular checks in the future.

LANL WASTEWATER SYSTEMS

DESCRIPTION - LANL discharges wastewater persuant to their Natiocnal
Pollutant Discharge Elimination System (NPDES) permit no
(NM0028355) under the federal Clean Water Act. Three types of
wastewater are treated at LANL: sanitary, non-radicactive
industrial and radicactive industrial. Facilities include the-
Sanitary Waste System Consolidation (SWSC) plant, various non-
radiocactive industrial facilities, which do minor treatment on-
site, (such as, the power plant, steam plants, cooling towers, high
explosive test areas, the asphalt plant scrubber and the printed
circuit board facility) and the industrial-waste treatment plants
at TA-21 and TA-50.

The SWSC facility and the TA-53 Sanitary Lagoons Elimination
Project consolidated eight of LANL’s nine sanitary-waste streams
into one combined flow, which is treated by a newly constructed
activated sludge treatment facility. The consolidation of the
sanitary-waste streams was a result of facilities’ inability to
meet effluent limits, age of the facilities, and elimination of
outfalls. An Administrative Order from EPA, Docket # VI-92-1306
and a Federal Facility Compliance Agreement # VI-91-1328 were
issued to implement this project. The waste streams consclidated
by SWSC include

TA-3 Trickling Filter Plant (Outfall 01S),
TA-9 Lagoon and Sand Filter (02S),

TA-16 Trickling Filter Plant (03S),

TA-18 Lagoons {048},

TA-46N Lagoon and Sand Filters (07S),

TA-53 Sanitary Lagoons (09S),

TA-35 Lagoons and Sand Filters (10S) and

TA-46S Lagoonse (12S).

This new facility directly receives all of the sanitary wastewater
generated at LANL, with the exception of that originating at TA-21
{outfall 058), which is stored at a small activated sludge plant at
the site_and then pumped to the SWSC facility.

The SWSC facility was designed by Molzen-Corbin and Associates and
constructed by Foley Company. Start-up of the new SWSC plant was
initiated on August 18, 1992. The facility is now fully
operational and is currently meeting all NPDES effluent limits.

The SWSC plant has a maximum treatment capacity of 0.6 million
gallons per day (MGD) and an average design capacity of 0.4 MGD.
The plant is currently handling between 0.3 and 0.4 MGD. The
facility employs an extended aeration treatment process with two
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equalization basins for the control of normal diurnal and
fluctuations as well as increased flows due to infiltration and
inflow. The facility is also designed to denitrify wastewater and
produce an effluent with a total nitrogen content under 10 mg/L as
gset forth in a groundwater discharge plan issued to the SWSC plant
by NMED's Ground Water Protection and Remediation Bureau. The SWSC
plant is also equipped with effluent chlorination/dechlorination
facilities and sand-drying beds for the treatment of sludge. A
schematic diagram of SWSC is given in Figure 4.

The operators of the SWSC plant are required by the NM Water
Quality Control Commission (WQCC) Part IV regulations to be
certified operators. Each operational shift has at least one Class
IV operator on-site (Class IV is the highest 1level of
certification).

In general, the plant was well operated during the two days of the
evaluation. All process units appeared normal and a clear effluent
wag being discharged. Available operational and monitoring data
show that the facility has consistently met NPDES permit limits
gsince its start-up in August, 1992. The plant staff is in the
process of -determining optimum operating variables for the
facility. 1Influent conditions have changed over time when new
wastewater sources were added as phased comstruction of the SWSC
project progressed. Fluctuations in Laboratory-wide operations
have also impacted the wastewater treatment plant. For instance,
the shutdown of activities at LANL during the Christmas holidays
forced SWSC personnel to add a supplemental food source to the
wastewater influent, in order to keep biological treatment
processes alive and healthy. However, final completion of the SWSC
project has allowed influent conditions to stabilize in recent
months and plant personnel are now able to consistently control
plant operational conditions.

The SWSC facility has undergone a one-year project performance
period in which Molzen-Corbin performed start-up activities at the
plant, including the preparation of quarterly reports documenting
operational performance. Molzen-Corbin also implemented a
preventive maintenance system at SWSC and prepared an Operations
and Maintenance (O&M) manual for plant personnel.

The préventive maintenance system for SWSC was not complete at the
time of the evaluation. Although a draft O&M manual was prepared,
it has not yet been finalized and is incomplete in its coverage of
the plant. However, personnel were given intensive training in
proper O&M procedures for the SWSC plant during June and July of
1992 and seem very knowledgeable of the daily operation of the
facility. SWSC personnel have developed their own "daily check
sheets" for routine inspections and preventive maintenance on both
the wastewater treatment facility and all associated lift statioms.
These sheets have allowed operators to implement preliminary
preventive maintenance procedures and O&M activities until the SWSC
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O0&M manual and preventive maintenance system can be finalized.

The laboratory at the SWSC plant routinely analyzes a wide array of
process-control parameters for both the facility’s process units
and the treated effluent. This provides plant operators with the
information needed to maintain strict operatiocnal control of all
treatment units. Although the process-control samples are not
taken at the outfall and results are not used for compliance
purposes, most analyses are performed in accordance with EPA
approved methods (40 CFR 136) for the analysis of wastewater. 1In
order to familiarize all personnel with laboratory procedures and
the application of analytical results toward plant performance, all
SWSC operators are required to work 8 weeks in the laboratory on a
rotating basis. All wastewater analyses performed on SWSC for
NPDES compliance purposes are run by the Johnson Controls
Environmental laboratory (JENV).

Results of all sanitary sludge analyses are maintained by EM-8.
Some of these records are also kept at the SWSC facility. Records
include the date that each sludge-drying bed is poured, the number
of days each bed is in use, and the number of drying days which
have a daily average temperature above 32°F. These records are
required under the CWA’e sludge disposal regulations 40 CFR 503.
Analyses performed on the sludge include heavy metals and
radiological contaminants. All analyses are performed by LANL’SsS
EM-9 laboratory section. Dried sludge is removed from the SWSC
plant drying beds and taken to TA-54, Area G for final disposal.
A set of waste-acceptance criteria has been prepared for LANL by
Benchmark Environmental Corporation and is currently in use at Area
G.

In an effort to coordinate SWSC’s regulatory compliance status and
its facility operations, JCI and LANL hold weekly SWSC meetings to
exchange information, discuss problems and assess plant
performance. These meetings are attended by representatives from
the SWSC Plant (JCI), Johnson Control‘s Environmental Division
(JENV) and LANL’'s EM-8 Group. Additionally, JENV performs "spot”
inspections on all sanitary wastewater facilities including SWSC
and those facilities which were closed after consolidation into
SWSC. JENV also exchanges process-control samples with the SWSC
laboratory in order to check the validity of each lab‘’s analytical
results-and to assess the effectiveness of their quality-assurance
programs, These efforts are commendable and may prove invaluable
in enhancing both the plant’s performance and its regulatory
compliance status.

In May 1990, LANL initiated a Waste Stream Characterization {WSC)
Program to verify that all waste streams were properly identified
under the Laboratory’s NPDES permit and to insure that all point
gource discharges to the environment were properly permitted. LANL
has discovered numerous discharges from unpermitted outfalls during
the WSC program. LANL: has taken the following actions to correct
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these discharges: 1) consolidate outfalls into permitted outfalls;
2) submit NPDES permit application(s); 3) plug outfalls; and/or 4)
select alternate treatment processes and/or disposal practices.

The industrial-waste treatment plant at TA-50 collects and
processes liquid wastes containing radioactive wastes from LANL.
A flow chart of the Tech Areas that contribute to the plant is
given in Figure 5. The plant discharges in batches of
approximately 26,000 gal/discharge and approximately 100,000
gal/week of treated effluent into Mortandad Canyon. A schematic
diagram of the plant is given in Figure 6.

Most of the collection system for the TA-50 plant is double-walled;
however, some segments still consist of single-walled collection
lines. A diagrammatic cross-section of the piping is included in
Appendix A. Leak detectors, located in manholes throughout the
collection system, which is designed to notify the operator of any
leaks.

Influent liquid wastes from TA-55 (plutonium processing facility)
consist of aqueous acids and bases. This 1liquid waste i=s
pretreated at TA-50/Room 60 prior to finmal treatment at the main
TA-50 treatment facility. A schematic diagram of the pretreatment
facility is included in Appendix A. Sludges produced at the
pretreatment facility are considered to be transuranic waste.
Sludge removed from the pretreatment facility (Room 60) is
solidified in 22 gal portions, mixed with Portland cem=nt, sodium
silicate and vermiculite and placed in a 55 gal drum with a 90 mil
polyethylene liner. The drums are then taken to TA-54 Zor storage,
awaiting final disposal at WIPP.

The sludge produced at the main TA-50 plant is wasted and decanted
approximately every 30 days. The sludge is then dewatered in a
rotary vacuum filter to approximately 30% solids. The dewatered
low-level radioactive sludge is then placed in drums for storage at
TA-54.

The TA-50 plant is 30 years old and has difficulty treating certain
constituents that are present in the waste stream. With the
proposal of the new NPDES permit, water-quality based effluent
limits will be based on protecting livestock and wildlife watering
set forth in the i

adopted by the New Mexico Water
Quality Control Commission. The effluent discharged may not meet
the permit limits for six or more of these constituents. LANL has
started the process of requesting funding from Congress to build a
new industrial wastewater treatment plant. If funding is approved,
the new plant may be completed by the year 2007.

The industrial-waste treatment plant at TA-21/DP-Site is currently
being operated approximately 3 times a month. A schematic diagram
of the treatment processes is given in Figure 7. The plant
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primarily treats low-level radiocactive wastewater. Approximately
14 to 20 drums of low-level radicactive sludge is produced by the
plant every two years. The plant currently has a NPDES-permitted
outfall (050), but does not discharge through this outfall.
Outfall 050 was scheduled for deletion from LANL'’'s NPDES permit on
November 1, 1993. TA-21 discharges batches of treated wastewater
through a cross-country pipeline to the TA-50 industrial-waste
treatment plant. TA-21's effluent is sometimes mixed with treated
wastewater from the TA-50 facility and discharged in batches from
the permitted outfall (051).

CONCERNS/RECOMMENDATIONS - The collection system at TA-21 consists
of single-walled piping without leak detectors. The integrity of
the collection system is in question. The operator at the TA-21
industrial waste treatment facility cannot document that all waste
discharged in the collection system is reaching 'the plant and being
treated. A water balance on the collection system at TA-21
(output vs input) would correct this.

The quality of the effluent discharge from the TA-50 plant is also
of concern. In view of the proposed effluent limits set forth in
the EPA proposed NPDES Permit and past operations, some
constituents in the discharge may be in violation of the effluent
limits for outfall 051. Some measures should be taken to prevent
this here and at other outfalls.

Radioactive discharges, such as tritium from outfall 051, must be
identified in order to determine the source(s) of the tritium.
According to 40 CFR Part 122.2, accelerator-produced isotopes are
regqulated under an NPDES permit and any reactor-produced isotopes
are regulated by DOE (self-regulating in accordance with the Atomic
Enerqgy Act). Accelerator-produced isotopes must be identified on
a site-gpecific basis so that proper effluent limits are applied to
the outfalls.

LAND-APPLICATION SYSTEMS

DESCRIPTION - Los Alamos has one land-application site (Table 1).
The site is located at TA-54/Area G and sits on the mesa top near
the edge of the Tech Area. This area accepts sewage sludge from
the sapitary-wastewater treatment facilities. There is no
containment structure around the land-application site perimeter.
Migration of sludge beyond the sgite fence was evident during the
inspection.

CONCERNS/RECOMMENDATIONS - Runoff from the land-application site
drains into Pajarito Canyon. Better containment and management
practices are needed to prevent any sludge from leaving the area
and entering watercourses.



LANL INJECTION WELLS

DESCRIPTION - Five injection wells are known to exist at LANL, two
active and three abandoned. One of the active wells is at Fenton
Hill, in the mountains west of the laboratory, where water has been
injected to the subsurface to recover heat in conjunction with the
Hot Dry Rock Geothermal Project. It is regulated by the New Mexico
0il Conservation Division and reportedly has a leak in the annulus
of approximately 6 gpm from an unknown source (Richard Ohrbom,
NMED/GWPRB, oral commnication, August 24, 1993). The other active
well is located at TA-22 and was constructed to dispose of rinse
water from laundering lab clothing used in the printed-circuit
facility. It is 4 ft in diameter and 30 ft deep. The hole was
drilled through unconsolidated material until the Bandelier Tuff
was encountered. Then a culvert was placed in the hole to serve as
a casing and the hole was filled with cobbles to form a French
drain. This well will be permitted under the Underground Injection
Control program. The abandoned wells are also at TA-22 are being
reviewed for proper decommissioning.

CONCERNS/RECOMMENDATIONS - During the inspection it was noted that
there is a sizeable wetlands downslope from the injection well at
TA-22. This presumably developed from water soaking down to the
top of the less permeable tuff and then migrating laterally until
it intersected the s8loping ground surface and seeped out.
Exposures in an adjacent gully, showing the tuff to lie at or
within inches of the surface, support this interpretation. This
water may eventually merge with that discharged from outfall 128 at
this facilitcy. It is suggested that studies be made of the
connection between the injection well and the wetlands.

LANL MONITORING WELLS

DESCRIPTION - LANL‘s monitoring network, including wells, is
described in their annual surveillance reports (Pigure 8). A
separate inspection of monitoring wells was made earlier (summer of
1992) by the NMED Hazardous and Radioactive Materials Bureau and
Ground Water Protection and Remediation Bureau for familiarization
and documentation.

CONCERNS/RECOMMENDATIONS - As the findings of that review were
quite lengthy and are incorporated in the report by Stone and
others (1993) for Action 8 (evaluation of the monitoring network at
LANL), they are not repeated here. However, the main concerns
discussed in that report include 1) the use of production wells
with long screen intervals for monitoring purposes, 2) the location
and density of monitoring wells in view of the hydrogeclogic system
and known potential sources of contamination and 3) the lack of a
formal monitoring plan.



LANL PRODUCTION WELLS

DESCRIPTION - As of the last LANL water-supply report {(Purtymun and
others, 1993), there were 16 production wells in three well fields
(Figure 3 and Table 1). Various LANL reports (especially those in
the annual water-supply series) give details of well completion and
construction.

CONCERNS /RECOMMENDATIONS - Construction {especially of older wells,
such as those in the Los Alamos well field) may not be sufficient
to prevent contaminant migration down the well annulus. This could
lead to vertical mixing of waters and possible contamination of the
potable water supply.

Also, a single source of information for all wells, not just
production wells, would be most helpful in the oversight effort.
Ideally this would include two data bases: one for well records and
one for water quality. The well-records data base should include
location, date drilled, total depth, geologic unit tapped, ground-
surface elevation, water-level depth, water-level date(s), water-
level elevation, well construction, any aquifer properties
determined, well use, logs available and type(s} of chemical
analyses run. The water-quality data base should include dates and
results of chemical analyses, any pertinent QA/QC information and
the various standards for quick reference.

SANDIA NATIONAL LABORATORIES, NEW MEXICO

Sandia National Laboratories, NM is located on the Kirtland Air
Force Base (KAFB) in the southeastern part of Albuquerque. KAFB is
bounded roughly by the Manzanito Mountains on the east, the Isleta
Pueblo Indian Reservation on the south, Interstate 25 on the west
and Central Avenue on the north (Figure 9). Geologically, the
facility straddles the eastern edge of the Albuquerque Basin, one
of numerous closed depressions making up the Rio Grande Rift. The
Albuquerque Basin is a very complex geologic feature that is just
now beginning to be understood through detailed studies like that
of Hawl@y and Haase (1992). In general terms, however, Precambrian
metamorphic rocks and Paleozoic sedimentary rocks of the mountains
are separated from the thick sequence of mainly unconsolidated
Tertiary/Quaternary alluvium in the basin (Santa Fe Group) by the
Tijeras Fault Zone. SNL sits on the dissected bajada extending
westward from the mountains.

Elevations in the mountains are on the order of 10,000 ft, whereas
those along the river are between 4,300 and 5,100 ft. The area is
drained by ephemeral streams that flow westerly or southwesterly



toward the Rio Grande. Tijeras Arroyo, Arroyo del Coyote and the
so-called Travertine Hills Arroyo are the major drainage ways.

The regional water table occurs in the Santa Fe Group at depths
ranging from 50 to 500 ft. Locally, saturated zones lie perched
above low-permeability strata in this alluvial sequence (Figure
10). Prior to major development, ground-water flow in areas east
of the Rio Grande was from mountain-front recharge areas toward the
river, or westerly to southwesterly. Incomplete data suggest
current ground-water flow beneath SNL is toward major pumping
water-supply wells, or northwesterly (McCord and others, 1993).

SNL DRINKING-WATER SYSTEMS

DESCRIPTION - SNL does not operate its own water-supply system, but
utilizes that of KAFB, the host facility (Table 3).

Two 5,000-gal water tankers ("water buffaloes") are used to provide
temporary local supplies at five field sites not connected to the
base water system: Buildings MO130, 9825, 9990, 6020 and 6030
(Table 2). The £ill station for thespe trailers is located in Tech
Area III, north of Building 6536. Deliveries are made weekly. A
total of up to 139 persons/day may be served in this manner. The
tanks at the sites are all underground and have capacities ranging
from 500 to 10,000 gal. The filling pipes at the sites were capped
and all but one were locked.

Chlorine is not added to either the trailers or site tanks.
Samples are taken at the f£ill station and the first delivery site
(MO130) for different parameters at different frequencies: bacteria
(fecal coliform) and residual chlorine are tested monthly, volatile
organic compounds (VOC’s) annually and nitrates every 3 yrs.
Residual chlorine has reportedly never been above 0.1 mg/L at the
fill station and approximately 1.8 mg/L in water from the truck
(oral commnication, Vicky Cibicki, Environmental Safety and
Health, SNL). The reason for the higher value in the tanker is not
known.

The trailers were reportedly cleaned in September 1991 by means of
a high-pressure hose; they had not been cleaned for 30 years prior
to t (oral communication, Vicky Cibicki, BEnvironmental Safety
and Health, SNL). More specifically, cleaning was directed at
"heavy mineral deposits impregnated with an oily residue®* and was
carried out by AC Corporation, Albuquerque. The procedure
included,

" ..two initial water blasting passes, followed by [use of]
a slag needle to remove the well bonded scale. This was
followed by two alkaline wash and rinse processea. Next two
pickling and rinse procedures were performed. Finally,
disinfection, retention and rinse procedures were accomplished

10



version should suffice).

SNL WASTEWATER TREATMENT SYSTEMS

DESCRIPTION - SNL does not operate its own wastewater treatment
facility (Table 3). Most of the wastewater from SNL is collected
and delivered to the City of Albuquerque’s sanitary-wastewater
collection system, and is treated by the City’s wastewater-
treatment plant (WWTP). There are 13 active septic systems at SNL
in remote areas that collect sanitary wastes. The WWTP discharges
its treated effluent to the Rio Grande under an NPDES permit (no.
NM0022250) by authority of the federal Clean Water Act and issued
by the Environmental Protection Agency.

The City’s WWTP is currently designed to treat 60 MGD of domestic
sewage. The process is secondary treatment. The City combines the
effluents from an activated-sludge plant and an older trickling-
filter plant; the combined effluents are chlorinated and
dechlorinated prior to discharge into the Rio Grande. The sludge
produced by both the activated sludge treatment units and the
trickling filter units is combined, anaerobically digested, and
disposed of by land application (DP #521); a small portion is
composted.

The City is required under their WWTP’s NPDES permit to establish
and operate a pretreatment program in accordance with federal
regulations. The pretreatment program is an EPA-approved, self-
monitoring program with inspections of individual industrial
dischargers conducted by City staff. The pretreatment program is
periodically evaluated by EPA.

SNL conducts its own wastewater monitoring (Figure 11), to
demonstrate compliance with the effluent limitations specified in
the wastewater Discharge Permits (2069A-2, 2069D-3, 2069F-2, 2069G-
2, 2069H-2, 2069I, and 2069K) issued to SNL by the City’'s
pretreatment section. SNL's wastewater self-monitoring consiste of
sample collection at permit-specified frequencies with continuous
PH and flow monitoring at the seven stations. The parameters are
analyzed from grab samples, twenty-four hour composite samples and
four-day composite samples. Lists of the parameters analyzed and
a description of the equipment used at each location is given in
Appendix C.

CONCERNS/RECOMMENDATION - The wastewater-monitoring program at SNL
is very impressive. The staff is commended on its efforts in
operating and maintaining a reliable self-monitoring program. In
addition, SNL is self-monitoring radioactive parameters in their
discharges to the City. The City’'s Sewer-Use and Wastewater-
Control Ordinance, Section 8-9-3 H., prohibits the disposal of
radicactive wastes into the sewer system, except for specific
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(letter to Ms. Cibicki from Alex C. De Baca, AC Corporation,
5 Sept 1991)."

Also at this time, an Agquata Poxy 1liner was installed and
disinfected in one of the tankers.

CONCERNS/RECOMMENDATIONS - We have several concerns about the
transported water supplies:

1.

Taken individually, only two of these remote-site systems
constitute a public supply (non-transient non-community
system) under the NM Drinking Water Program. However, since
they are all served by the same drop pipe, they may be
collectively viewed as a single non-transient non-community
system, subject to all requirements of the NM Water Supply
Regulations (Anonymous, 1991). For the sake of public health
and safety, we recommend this latter interpretation.

To assure water purity, some minimum standards should apply:

a) hatches on the trailers should be closed and 1locked
between delivery days,

b) the loadout should be via a metal pipe with a valve at
the end rather than the current open drop pipe/hose
arrangement,

c) fittings between the loadout and trailers and trailers
and tanks should be sanitary couplings,

d) to prevent bacterial growth in the water while in the
trailers, each load should be chlorinated before
delivery, according to the standard American Water Works
Association (AWWA) procedures and

e) to prevent bacterial growth in the tanks at the sites,
chlorine levels should be tested with a kit carried on
the truck and adjusted as necessary according to a chart
(based on AWWA guidelines) kept in the truck.

The trajilers should be clearly labeled "POTABLE WATER" and not
used for any other purpose. Similarly, trailers used for
other purposes should not be substituted for the potable-water
delivery.

The cap on all filling pipes at the remote sites should be
locked. That at Building 6030 was not locked when visited (17
June 1993).

Copies of results of all regular testing, as Bpecified in the
NM Drinking Water Regulations, and all field testing, as
described above, should be sent to the NMED Albuquerque office
(NMED - Drinking Water, 4131 Montgomery NE, Albuquerque, NM
87109). Since designations of sites may not be familiar to
non DOE/Oversight NMED staff, a map of the SNL area, showing
some familiar reference points as well as the locations of
sampling sites, should accompany such reports (a page-size
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wastes from hospitals and specialized clinics. Although SNL's
wastewater-monitoring stations are often located below the
confluence of several waste streams, source-specific sampling is
done when warranted. Recent concerns regarding some discharges
from SNL containing radiocactive wastes are being addressed by the
City, SNL and DOE.

SNL LAND-APPLICATION SYSTEMS

No land-application sites are known at SNL (Table 3).

SNL INJECTION WELLS

No injection wells are known at SNL {(Table 3).

SNL MONITORING WELLS

DESCRIPTION - There are numerous monitoring sites at SNL (Figure 12
and Table 3). Water level is monitored at 35 wells and 2 springs;
water quality is monitored at 16 wells and 4 springs. SNL’s
monitoring network, including wells, is described in their annual
monitoring reports. The Ground Water Protection and Remediation
Bureau reviewed the monitoring program in fulfillment of Action 8
of the AIP (McDonald and Stone, 1983).

CONCERNS/RECOMMENDATIONS - Findings of that review were quite long,
so are not repeated in detail here. However, major concerns
discussed include 1) an insufficient number of properly constructed
monitor wells for determining site-wide, let alone site-specific,
water levels, 2) lack of accurate or reliable water-level maps for
determining ground-water flow directions and 3) lack of nested
wells for determining vertical ground-water gradients.

SNL PRODUCTION WELLS

As noted under "Drinking-Water Systems" above, SNL has no
production wells at the time of this report (Table 3).

-

INHALATION TOXICOLOGY RESEARCH INSTITUTE

SETTING

Inasmuch as ITRI is also located on KAFB, its geologic and
hydrologic setting is generally the same as given above for SNL
(Figures 9 and 10 ).
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ITRI DRINKING-WATER SYSTEMS

Like SNL, ITRI has no water-supply system of its own, but receives
its water from KAFB (Table 4).

ITRI WASTEWATER SYSTENS

Sewage lagoons previously used by ITRI were taken out of service in
May 1992 (Bennett and others, 1992). Thus, like SNL, ITRI has no
waste-water treatment facility of its own, but discharges to the
City of Albugquerque system under an industrial waste discharge
permit (no. 2178-A) (Table 4}).

ITRI LAND-APPLICATION SYSTEMS

There are no known land-application sites at ITRI (Table 4).

ITRI INJECTION WELLS

There are no known injection wells at ITRI (Table 4).

ITRI MONITORING WELLS

DESCRIPTION - There are 23 monitoring wells at ITRI (Figure 13 and
Table 4). ITRI's monitoring network, including wells, is described
in their monitoring reports. The Ground Water Protection and
Remediation Bureau reviewed the monitoring wells in fulfillment of
Action 8 of the AIP (McDonald and Stone, 1993).

CONCERNS/RECOMMENDATIONS - Findings of that review are quite long
so are not repeated in detail here. However, major concerus
included 1) the insufficient number of properly constructed monitor
wells to assess the nitrate plume associated with the sanitary
lagoons at the site, 2) failure to follow EPA practices in sampling
and 3) use of inappropriate analytical methods for detecting VOC's.

ITRI PRODUCTION WELLS

As noted under "Drinking-Water Systems® above, ITRI has no
production wells (Table 4).
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WASTE ISOLATION PILOT PLANT

SETTING

The Waste Isolation Pilot Plant (WIPP) is located on a karst plain
approximately 26 mi east of Carlsbad, New Mexico (Figure 14). More
specifically, it is in the area called "Los Medanos", on the gently
sloping terrain rising eastward from the Pecos River to the
Southern High Plains (Mercer, 1983). Geologically the site lies in
the northern Delaware Basin, a late Paleozoic depression in which’
a sequence of various kinds of marine deposits accumulated. Of
particular interest for the WIPP site is the Upper Permian or
Ochoan Series of rocks (Figure 15). These include, in ascending
order, the Castile Formation (anhydrite and halite), the Salado
Formation (halite and potash), the Rustler Formation (anhydrite,
dolostone, mudstone, halite) and Dewey Lake Red Beds (siltstone, -
claystone). Overlying the Permian rocks are nonmarine {dune, lake
and stream) deposits of Quaternary age. The waste repository is
being constructed in the lower halite member of the Salado
Formation, at a depth of 2,150 ft below the surface (Chaturvedi and
Rehfeldt, 1984).

The region lies within the drainage of the Pecos River. However,
owing to the blanket of permeable dune sand and the karst setting,
integrated surface drainage features are largely nonexistent. For
example, Nash Draw, a 8cutheast-trending solution/collapse
depression lying just west of the WIPP site and a major topographic
feature of the region, has no external drainage (Mercer, 1983).

Although the shallowest ground water in the area is that within the
Dewey Lake Red Beds, they are unsaturated at the WIPP site. Thus,
extensive hydrogeologic study has centered on the water-producing
units of the Rustler Formation which overlies the Salado
(Chaturvedi and Channell, 1985). The Rustler includes, in
ascending order, an unnamed lower member (mudstone, halite,
anhydrite, sandstone), the Culebra Dolomite Member (dolostone), the
Tamarisk Member (anhydrite, mudstone, halite), the Magenta Dolomite
Member (dolostone) and the Forty-Niner Member (anhydrite, mudstone,
halite). While the anhydrite units serve as confining beds, all
other materials produce water. Permeability is fracture controlled
and groygd-water flow direction varies from unit to unit, depending
on fracture orientation. Flow along the Rustler/Salado contact and
within the Magenta is westerly, whereas that within the Culebra is
southerly (Mercer and Gonzalez, 1981).

WIPP DRINKING-WATER SYSTEM

DESCRIPTION - WIPP does not operate its own water-supply system
(Table 5). Water for drinking and other purposes is obtained from
the City of Carlsbad’'s Double Eagle/Loco Hills system via a 31-mi-
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long pipeline. Water is stored in a single tank at WIPP and
chlorinated before distribution throughout the site. Although
bottled water is generally provided, the piped water is also used
for drinking on the site. The supply is sampled for coliform
bacteria twice a week by DOE.

CONCERNS/RECOMMENDATIONS - The Carlsbad Field Office of NMED
considers the supply a non-transient non-community system, as
defined by Drinking Water Regulations (Anonymous, 1991):

"... a public water supply ... that regularly serves at least
25 of the same persons for more than 6 months per year".

The Environment Department would normally inspect systems in this
category every 5 yrs; the next sanitary survey at WIPP would occur
in 31994. However, sanitary surveys by the State are on hold at the
moment. In view of the number of people served and the possibility
for contamination between the source and the supply point, Carlsbad
Municipal Public Water Supply should insure that all taps between
the Double Eagle well field and the WIPP site be fitted with
approved backflow prevention devices. In the meantime, the close
surveillance .-by DOE assuree the safety of the supply. As part of
this surveillance, DOE may wish to take special bacteriological
samples just upstream of the treatment facility at WIPP, to further
check the quality of incoming water.

WIPP WASTEWATER SYSTEM

DESCRIPTION - The WIPP waste-water treatment system is a lagoon
type system with zero discharge (Table 5). The waste-water gravity
flows to a splitter box where it can be directed to either or both
of the primary settling basins. FProm the settling basins the flow
goes to another splitter box where it can be directed to either or
both of the polishing ponds. After the polishing ponds, chlorine
is added by means of HTH tablets placed in contact with the flow.
After chlorination the water is discharged to two evaporation
basins. A schematic diagram of the wastewater treatment plant is
given in Figure 16.

Waste is also collected in port-a-potties in the underground
workinge. These port-a-potties are leased from a commercial
company which maintains and services them. The septage that is
pumped from these units goes to a local wastewater treatment plant
for treatment.

CONCERNS/RECOMMENDATIONS - The lagoon system was being expanded
during our visit to the site. The expansion should provide enough
capacity to the system for years to come. Leakage or spills from
the port-a-potties could pose a health problem.
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WIPP LAND-APPLICATION SYSTEM

DESCRIPTION - Two types of land application occur at WIPP:
stockpiling of geologic materials and disposal of sewage-lagoon
sludge (Table 5).

The geologic materials incilude salt mined from the underground
workings and top 80il excavated during various construction
activities (Anonymous, 1993). Both have been placed in uncovered
piles above ground near the facility and are considered Solid-Waste
Management Units (SWMU’s; Appendix D). More specifically, there
are two salt storage piles: an older inactive one (SWMU 002a)
located east of the main facility, comsisting of 155,000 cubic
yards (yds’) and covering 7 acres (ac) and an active one (SWMU 002b)
located north of the main facility, consisting of 402,000 yds®’ and
covering 15 ac. Both top-soil storage areas are inactive and cover
approximately 3 ac. One (SWMU 002c) lies east of the main facility
and the other (SWMU 002d) lies east of the older salt storage pile.

The other land-application activity involves sludge from the
sewage- treatment lagoons. This is to be disposed of in the new
site landfill, which is treated as SWMU 003b (Appendix D).

CONCERNS /RECOMMENDATIONS - Precipitation on the uncovered piles of
waste-rock (largely evaporates) could lead to the generation of
saline runoff. However, since the shallowest ground water in the
vicinity is already high in total dissolved solids, impact is
probably negligible. Regular monitoring of the makeup of the
sewage sludge should prevent introduction of dangerous quantities
of undesirable materials into the landfill. Controlling runoff and
water content of the sludge would minimize the possibility of
formation/migration of any leachate from the landfill.

WIPP INJECTION WELLS

The only structures that technically meet the formal injection-well
definition are the mine shafts. However, as they are not used to
dispose of liquids, there are no injection wells at WIPP (Table 5).

WIPP MONITORING WELLS

DESCRIPTION - All wells currently used for observation were
constructed for other purposes (hydraulic testing, potash-resource
evaluation, etc.). Thus, official DOE policy holds that there are
no monitoring wells at WIPP (Table 5).

CONCERNS/RECOMMENDATIONS - There are two conceivable sources of

ground-water contamination at WIPP: Spills in the waste-handling
area at the surface and leakage of containers in the repository.
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Detection of spills at the surface should be facilitated by wells
completed in the various Rustler units. However, it will be more
difficult to monitor for contamination (liquid) in the repository
since the host medium (Salado)} is not water-bearing. Admittedly,
even these wouldn’t capture all flow. Thus, design of an adequate
monitoring system deserves further attention. In view of the
highly corrosive nature of fluids in the strata, selection of
screen and tubing material, not to mention monitoring equipment, is
critical. Care should also be taken to assure that wells are
constructed so that they don’t provide pathways for wvertical
migration of contaminanta. -

WIPP PRODUCTION WELLS

As noted under Drinking-Water System above, WIPP has no production
wells as of the writing of this report (Table S). .

SUMMARY AND CONCLUSIONS

On the whole, the quality of systems and wells inspected at the
four DOE facilities in New Mexico ranges from satisfactory to
excellent. However, a number of general and specific inadequacies
were noted. The following comments are not all inclusive but
merely brief summaries from the "Concerns/Reccumendations® sections
above, which should be consulted for details.

LOS ALAMOS RATIONAL LABORATORY

Water systems and wells inspected at LANL are generally
satisfactory. The drinking-water system is the only independent
supply of the four DOE facilities covered in this report. The new
SWSC plant is a significant improvement in LANL’s ability to treat
sanitary wastewater. Development of an operations and maintenance
manual is our only concern for the SWSC plant. The TA-50
industrial -waste treatment plant is reaching its design age and the
treatment of certain constituents is inadequate. Land application
of waste is minimal, involving only the disposal of sludge from the
SWSC plint at the TA-54 land application site. Our concern is the
transport of sludge to the adjacent canyon by runoff. The main
injection well (located at TA-22) is inefficient and may contribute
to adjacent wetlands. Connection between the injection well and
the wetlands deserves further study. As noted by Stone and others
{(1993), the monitoring network is inadequate and some monitoring
wells are unsatisfactory. A system of carefully placed and
constructed monitoring wells is still needed, as is a monitoring
plan. The system of production wells at LANL is impressive.
However, care should be taken to prevent ground-water contamination
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from surface runoff. As the production wells themselves are not
suitable for use as monitoring wells (long screened intervals), the
addition of properly constructed monitoring wells withim the well
fields is warranted to provide early warning and the source horizon
of any contamination.

SANDIA NATIONAL LABORATORIES, MEW MEXICO

The systems observed at SNL appear satisfactory. Although the main
drinking-water supply comes from the City of Albuquerque, the
transported supplies for remote sites deserve major attention as
outlined above. Wastewater is delivered to the City for treatment;
the system for monitoring quantity and quality of the waste streams
is very impressive. No land application systems, injection wells
or production wells are known at SNL. The monitoring network was
found to be inadequate by McDonald and Stone (1993)}. Gaps in the
monitoring system need to be f£illed after the regional hydrogeology
is more clearly conceptualized.

INHALATION AND TOXICOLOGY RESEARCH INSTITUTE

Several of the systems and wells targeted by this action do not
exist at ITRI: drinking-water system, waste-water system, land-
application system, injection wells and production wells. With the
recent addition of several wells, the monitoring network at ITRI
would have been adequate, but screens were set below the water
table so the wells are inadequate for monitoring. Site-wide
monitoring at SNL will enhance the conceptualization of the
hydrogeologic setting at ITRI as well.

WASTE ISOLATION PILOT PLANT

Like ITRI, several items covered by this action do not exist at
WIPP: injection wells, monitoring wells and production wells.
However, those that do exist were generally foumd to be
satisfactory. Although drinking water is obtained from the City of
Carlsbad, the possibility of contamination from multiple
connections along the extensive pipeline dictates more frequent
inspectigns by the state. The new waste-water treatment facility
seems adequate and properly managed. Land application of mine
waste and lagoon sludge are not of concern.

We would be glad to clarify or discuss our position on any of the

issues addressed herein at any time. Inquiries may be directed to
W. J. Stone at 841-9473 for response or referral.

ACKNOWLEDGEMENTS - Cooperation of facility and DOE personnel during
our investigation, through tours and interviews, is greatly
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appreciated. Alex Puglisi, formerly with the Surface Water Quality
Bureau, drafted the section on LANL’'s SWSC plant. Discussions with
Paul Sanchez on various WIPP items (NMED/AIP, Hazardous and
Radiocactive Materials Bureau, WIPP), as well as Paul Gray and Barry
Birch on drinking water-issues (NMED District 1 and 2 Offices,
respectively), were also most helpful.
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Table 1. Summary of systems and wells at LANL.

System/Wells

Drinking-
Water

Waste-
Water

Land-
Application

Injection
Wells

Monitoring
Wells

Production
Wells

No.

3 well
fields

2 sani-
tary

2 indu-
stry

43

16

Name/Location Source/Target

Guaje
Los Alamos
Pajarito

SWSC Plant
TA-21/058

TA-50,
TA-21
TA-54

TA-9
Fenton Hill

gite-wide

Guaje (7)

Los Alamos (4)

Pajarito (5)

* Hoffman and Lyncoln (1992)

g

main aquifer

8 TA’'s (3, 9,
16, 18, 35,
46N/S, 53)

SWSC lagoons

laundry rinse
heat recovery

17 shallow
26 deep

main aquifer

Comments

reference ¥

see Figs 5,
e,7

Hot Dry Rock
Project

see Fig 8;
many are
production
wells

see Fig 3






Table 2. Overview of the remote-site water supply at SNL
{(compiled from information provided by Vicky Cibicki,

Location

CTA

Bldg 9825

MO-130

Bldg 6020

Bldg 6030
Bldg 9990

m).

Tank Capacity

10,000 gal

3,000 gal

500 gal

2 @ 3,000
gal each

2,000 gal

"2,600 gal

(pump only

handles

1,900 gal)

People Served

15 daily to

60/week

45 daily

17 daily

8 daily

1-2 daily
7 daily

as

Comments

Central Training
Academy

CTA, Transportation
Safeguards Training

Transportation
Safeguards Training
Annex

"bunkers" area

"bunkers" area

Electromagnetic
Launcher Test
Facility






Table 3. Summary of systems and wells at SNL.

System/WElis

Drinking-
Water

Waste-
Water

Land-
Application

Injection
Wells

Monitoring
Wells

Production
Wells

No.

35
16

*+ Matz and others

Name/Location Source/Target

remote sites

WL site-wide

(1993)

40

KA¥FB
KAFB

Albuquerque
municipal

regional
aquifer

KAFB

Comments

not operated
by SNL
supplied by
tank truck

not operated
by SNL

none known
none known

reference *

see "Drinking
Water" above






Table 4. Summary of systems and wells at ITRI.

System/Wells

Drinking-
Water

Waste-
Water

Land-
Application

Injection
Wells

Monitoring
Wells

Production
Wells

* Bennett and

No. Name/Location Source/Target

23 gite-wide

others (1992)

41

KAFB
Albuquerque
municipal

-

lagoons, "hot

ponds*

Corments

not operated
by ITRI

not operated
by ITRI

none known
none known

reference ¥*

see "Drinking
Water" above






Table 5.

Syatem/Wells

Drinking
Water

Waste-
Water

Land
Application

Injection
Wells

Monitoring
Wells

Production
Wells

* Anonymous

No.

(1993)

Name/Location

on-site
piles

landfill

42

Source/Target

Carlsbad

mining waste
lagoon sludge

Summary of systems and wells at WIPP.

Comments

not operated
by WIPP

expanded
salt, soil
reference *
none known
none by
definition

see "Drinking
Water" above






Appendix A
ADDITIONAL INFORMATION ON LANL WASTEWATER TREATMENT

(from Emility, 1991, and LANL/EM-7)
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Appendix B
ADDITIONAL INFORMATION ON SNL REMOTE-SITE WATER SUPPLY

(provided by Vicky Cibicki, SNL)
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P.O. Box 11306 ¢ 510 Moon, S.E . Albuquerque, N.M. 87192
Telephone (505) 294-4344
FAX (505)290-4227

~
)ﬂg-) A C CORPORATION

SEPT 5,1991

VICKY CIBICKI DIV 7711
SNLA
P O BOX 5800

ALBOUERQUE ,N.M. 87185

VICKY,
THIS SUMMARIZES THE FINDINGS ON THE PRUEHAUF WATER TANKER,LICENSE # E-20499.
THE TANK IS A THREE COMPARTMENT(BY VIRTUE OF BAFFLES)TANKER.THE BAFFLE OPENINGS WERE

- DOE TO THE DETECTION OF OILY RESIDUE IN THE TANKER, ONE SHOULD CONSIDER CLEANING
THE TANKS THAT THIS TANKER HAS SERVICED IN THE PAST.SOME OF THE SCALE WAS NOT BONDED
ALL THAT WELL AND THIS MAY HAVE BEEN UNKNOWINGLY DEPOSITED INTO THE HOLDING TANKS.
ALL PREVIOUSLY USED HOSES WERE DISCARDED AND A NEW HOSE AND COUFLERS WAS INSTALLED.
THE POMP AND<PIPING WAS CLEANED AND DISINFECTED TO AVOID ANY PUSSIBILITY OF CONTACT

SUPPLIES IN THE TANK.

|

DOE TO THE TANK BEING UNLINED,AND USED ONLY ONE DAY PER WEEK,IXMPING THE FIRST FEW
GALLONS WITH OBVIOUS RESIDUAL RUST PRIOR TO MAKING A DEPOSIT MAY AVOID IRON BUILDUP
IN THE HOLDING TANKS.ANOTHER SOLUTION MAY BE APPLICATION OF A POTAELE WATER LINING
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?.0. Box 11306 « 510 Moan SE. ¢ Albuguerque, N.M. 87192 -133‘ _ g i I
Telepnone 2oaeifhiegr 2944344 'y | ey

SENERAL CONTRACTOR'S LICENSE #8847 ~ane Contiegs & Linings

High Structure & ingustral Panting
IDPOSAL SUBSMITTED TO PHONE DATE

_ SANDIA NATIONAL LAES §re-27°0/6577 AT 28.v99 |

"REET .28 SCOPE

TY STATE AND Z'P CODE JOB LOCATION

QUE,N.M. 87385 OUR_SHOP
GENT SATE OF INSPECTION . ESTIMATOR . JOB PHONE

VIVKI CIBINSKL i §-26-9: ALEX C DE BACA

e

”m harety Wt ! ane 8 tar.

i mmmmmmmmmmmmm

é .

REMOVE ALL MINERAL AND/OR HYROCARBON RESIDUAL PRODUCT FROM SHELL AND HEADS :
PERFORM DISINFECTION AS PER AWWA STANDARDS,C-652-86(REV D105-80).SEC 1.2, 3
B-300,SEC 4.2,METHOD 2 ‘ i
PERPORM BACTERTOLOGICAL SAMPLING AS PER AWMA SEC. 4.4 AND HC ANALYSISper 3
EPA 8020,BTEX AS PER AWWA SMEWW,16th ED,1985,SEC 503 E,HC ;
DISPOSE OF APPARATUS,WASTE AND EFFLUENT AS PER REGULATORY STANDARDS. v
ONE EACR 3°x50' DISCHARGE HOSE WITH QUICK COUPLIRS.
UP FROM OUR SFOP BY

bw W

[T-N-- N N e wn

33
8
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il B
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. g - e
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Sandia National Laboratories

Alnspepa, Mow bimis, ST

date: March 14, 1993

SNL/NM has a non-potabie water well at the bumnsite. This well is used to supply fire
protection water for burnsite operations. There is an existing water well in Tech Area
3whichisduigmmdasahuhmpuubleandﬁmpmtec&mmsoumforTedl
Area 5. This well is exercised regularly, but the water is not pumped into the SNL
mwrsym.andmewdlmhamtmu'edoursymformﬁme. We have
one additional well at Tonopah Test Range. This well is located a couple of hundred
fest east of station 3 and serves as a potable water source and fire protection for station
3.

lfyouhaveanyquutionsorneadaddiﬁonalinformaﬁm,pluseaumeatks&tl






Appendix C
ADDITIONAL INFORMATION ON SNI. WASTEWATER MONITORING

(from Anonymous, 1992)
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Sandia National Laboratories, Albuquerque Permitied Discharge Locations
Maximum Aliowabls Contaminant Concentrations: Grab Sampies

2009A-2 20690-3 2069F-2 2060G-2 2060H-2 20601 2069K
Parameter Units WWoo1 WW004 WWooe WWoo7 WWooo WW008 WWO11
Phenolics gL 4000.0 4000.0 4000.0 4000.0 4000.0 4000.0 4000.0
Siver gl 8000.0 8000.0 8000.0 5000.0 5000.0 8000.0 80000 |l
Arsanic ey 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0
Barum pglL 200000 20000.0 20000.0 20000.0 20000.0 20000.0 20000.0
Cadmium b 4000.0 4000.0 4000.0 2800.0 | 2800.0 4000.0 2800.0
Cyanide, Tol pgl. £000.0 8000.0 8000.0 8000.0 8000.0 8000.0 £000.0
Cyanide-Amenable HoL NA NA NA NA NA NA NA
Chromium oL 20000.0 20000.0 20000.0 20000.0 20000.0 20000.0 20000.0
Copper oL 24000.0 24000.0 24000.0 16500.0 16500.0 24000.0 16500.0
= Fiuoride mgiL NA NA NA 180.0 180.0 NA NA
Formaldehyde mglL NA NA NA 260.0 . 260.0 NA NA
I Moreury oL 100.0 100.0 100.0 100.0 100.0 10.0 100.0
Manganese pgL 20000.0 20000.0 20000.0 20000.0 20000.0 20000.0 20600.0
E Nicke! —y 12000.0 12000.0 12000.0 12000.0 120000 12000.0 12000.0 M_
OM and Greass mgL 150.0 150.0 150.0 150.0 150.0 150.0 100.0 *
I vead gl 3200.0 3200.0 3200.0 3200.0 3200.0 3200.0 NA
pH STD /11 811 811 &1 s T 511 ;_
Selonium oL 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0
= Tomperature °F 140 140 140 140 140 140 o |
Totsl Metals uplL 40000.0 400000 40000.0 40000.0 40000.0 40000.0 400000 |l
Il Totat Toxic Organics paiL 5000.0 5000.0 50000 $000.0 50000 5000.0 5000.0
Zine polL 28000.0 26000.0 26000.0 28000.0 26000.0 26000.0 _
e e = ] =
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Sandla National Laboratories, Albuquerque Permitted Discharge Localions

Maximum Aliowable Contaminant Concentrations: Four-Day Composite Samples

2060A-2 20890-3 2069F-2 2069G-2 2060H-2 20691 2069K
Pasameles Units Wwool WW004 WWo0s WWo0o7 WWo09 WWooe WWo11
Phenclics bl 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0
Silver oL 2000.0 150.0 2000.0 700.0 210.0 2000.0 2000.0
Arsanic pgl 600.0 500.0 500.0 500.0 $00.0 500.0 4500.0
Barium sl 5000.0 5000.0 5000.0 5000.0 5000.0 5000.0 5000.0
Cadmium gl 1000.00 120.0 10000 700.0 230.0 1000.0 4700.0
Cyanide, Tolal poL 2000.0 200.0 2000.0 2000.0 570.0 2000.0 2000.0
Cyanide-Amanable gt NA 100.0 NA NA 200.0 NA NA
Chromium ugl 5000.0 1400.0 5000.0 $000.0 1500.0 5000.0 5000.0
Copper pglL 6000.0 2200.0 6000.0 4100.0 1810.0 000.0 4100.0
Fluoride moL. NA NA NA 50.0 50.0 NA NA
Formaidehyde mglL NA NA NA 65.0 65.0 NA NA
| Morcury ol 20.0 200 200 20.0 20.0 200 200
Manganese ol 5000.0 5000.0 6000.0 5000.0 5000.0 5000.0 5000.0
Nicksl poL 3000.0 1100.0 3000.0 3000.0 2080.0 3000.0 3000.0
Oll and Greass . 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Lead polL 800.0 400.0 800.0 800.0 200.0 800.0 NA
pH STD NA NA NA NA NA NA NA =
Selenium oL 500,00 500.0 500.0 500.0 500.0 500.0 500.0
Temparalure °F NA NA NA NA NA NA NA
Tolal Metals po 10000.0 10000.0 10000.0 10000.0 10000.0
Total Toxk Organics pgl 21000 1297.3 1860.0 2100.0 21000 |
ol 7000.0 7000.0 1300.0 7000.0 7000.0 __
e S
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‘Analytical Methods and Detection Limits for

Inorganic and General Analyses of Wastewater Samples

[ Pammer T maykcaimetos | Dowsionioms |
5 ug

| Arsenic EPA 206.2/206.3"

| Barium EPA 208./200.7° <10/5 pglL
Cadmium EPA 213.1/200.7* 5/5 pgi.
Chromium EPA 218.1/200.7 50M0 g

| Copper EPA 220.1/200.7 © <1010 pg/L

| Cyanide, Amenable EPA 335.1* 20 pgh []
Cyanide, Total EPA 335.2* 20 pgi. f
Fluoride EPA 340.2% 100 pgt
Lead EPA 239.1/200.7° 5/50 g
Manganese EPA 243.1* <10/5 pgl.
Mercusry, Total EPA 245.1° 0.2 pgt
Nickel EPA 249.1/200.7 10/30 polL
Oll and Grease EPA 413.1413.2 50007200 pg/. j"
Phenolic Compcur-s EPA 420.1/420.2 5 polL

| Selenium EPA 270.2/270.3 5 pgiL
Silver EPA 272.1/200.7 <10/10 pglL
Zinc EPA 289.1/200.7 <10/10 pg/L.
Gross Alpha EPA 800.0°/SM 70%° 3apci®
Gross Beta EPA 900.0°/SM 703 4pcit
Tritium EPA 906°/SM® 708.0° 1000 pCitt

3.S. Environmental Protection
and Wastes,” EPAS00/4-79-020

Gamma Emitting Isotopes

EPA 901.1°

Agency (EPA), March 1983, *Methods for Chemical Analysis of Water

PU.S. Environmental Protection Agency (EPA), July 1990, 40 CFR 141.25, *Analytical Methods for
Radioactivity.
“U.S. Environmental Protection Agency (EPA), August 1980, ‘Prescribed Procedure for Measurement of
Radioactivity in Drinking Water,” EPA-600/4-80-032.
“Standard Methods for Examination of Watsr and Wastewaler, 1980, 15th ed., American Public Health

Association, New York, New Yori.



Appendix D
ADDITIONAL INFORMATION ON WIPP LAND APPLICATION

(from Anonymous, 1993 and Paul Sanchez, NMED/AIP, WIPP)
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Table 4.3: WIPP SWMU Characterization Sheet - 002
Salt and Top Soil Storage Arsas

002 SALT AND TOP SOIL STORAGE AREAS
Unit Type: Storage Arsaa
Uit Ues; Srage
Opergtignal Steayse: Aclive
Use Purios; 1901 -prosem
Malsrmis Mansged: Selid Weste )
Hazarioue Relsass: None
fAadisectve Acisam: Nens
infonwplion souree(s): Prooees knowisege
Arrwal sertal phwies
Weatinghause, 1904
Yo Qeeeription

Foter » Fige  for bestion. Two arsas heve been wed ior sall srage o1 he WIPP lnailly, The alder ares
(00R-a), lncntad dus east of Zons |, wan estive AUring the sarly sacavation pruase of 1he undergroundt, swaring in 1981,
This wres heids shewt 155.000 euble yards of asil ansl covers ahaut 7 asres. Rt wan ussd Ul e Bain cakt sarage
ares (008-b) boanme active in Agril. 1084, This salt sterage area, lssated north of Zene | I oVl aslive, cordeine abey!
A5T.000 euble yards of eait. ansl 2ovem ahanst 18 awes. Berms and & holiing pend are wesd 10 sanirel Turvell frem
e main aalt slorage Srea. it it 3 berm s uvead far the slfer afes.

Twe otwr seas have boen ued 1O store Wp el irmn B WIPP fasllly, The firal ares (002-], first uasd In 1981, wan
feaxted 470 fest due cast ot the Gall Handing Shaft and asvered agpreximately Twee asres, Most of this stociple has
boen eovered by the expension of Zeme {; the east end of & is st vishis st e sastern boundary of Zorw | A sscend
aren (OOR4), loagied on the eant side of SWAL Ne. 0C2-5, has boon used singe 1981 & viere the tap sall remaved
0 sisar 00 enll ple isagiien. 0 sovers shout 3.1 asres.

Wyets Desgigtion

Besed an prevess imowiedge, material stered 2t S sall sacrage ofies i primarly selt with rase emeunts of hydraulls
ofl, meter all, dasel. and awep seel. The impurties in the salt are frem e heavy egupment used for ssaavatien of
e repesitary and tunapert of e sall 1 the oalk plle. haterisl stored at Yw tep eall siarage areas b enly wp eoll.

Raipansa of RCAA Menastieus wasls o hazardeus conaituents have Nt sosuned of Tees ehis. Thare is an aren of
veguiaten il slong T suter sdge of 1o barm near the eisier sall siorage ares et appeers 10 heve been caused by

ool The maxbwum sutent of $w vegaiation Wl wae o srea of appreusaguly 50 feet by 100 fest. The veputation
hll ares is duerensing in aine a8 R eeTvern.

(oftar WIPP RACRA Pars & Permis DOR/WIPP $1-80%)
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4.4 WIPP SWMU Characterization Sheet - 003
Laundfills

003 LANDFILLS
Unt type: Landily
Uit uas: Disposal
i Opermisnal mave: Active
g Use periad: 1078-preeam
I Metsrisls managed: Solid Wasts
I Hasardows releade: [0
| . Rediescyve release: Nane
) indermation asuronie): Anrusl asrial photon
g DOE. 1008
| m 1000
Waninghouse, 1901
l Unlt Deagripgen

Reter tn Figure J-1 for iscaten. Twe areas heve bean used as landfile ot he WIPP tasltly. The alder tooatien, saled
w Brndereon Land® (003-8), is loosted | mils duw emusth of Zore 1., Prior w s s o iandill, e wes wes uasd a8
8 quarry fur reasl 0o¢ materiale. R was an acive landill frem 1978 10 Janwary 1000 anil esvers abaut 4 acres. The
manmuﬂqunuawum.mdwmm.
Singe & wan eiseed. o Brindarson Lol hes boan covered sver And maseved. The row iandflil (303-b) I iovswed
12 mie south of 2one |. The Aow eonsinuction landiil ls astuslly twe landflls. One, 10 1 08uth of The ewrrent ens,
was examveses on BUM land and epersted ynder ¢ BILI parmit undl 1880, Hwan clossd a2 the request of Sw SLMR and
.mmn—uuuwnnu-munmmmmhmmw
8403, Ground wan first breken for the new lanail ares in Novermber, 1982; 1t lo oWl goiive and asvers abant 15 sares.
Al nessesary pormin were abtasinad fram the BLL for beth lendfile.

Wases Deoeriptipn

Both of Te landfils have been used 10 Sy esnmrusion debris cunsising ! feurdation eussvalien salls, west
canmew, sersp woud, and melal. in agciien. A has been repored Tt small AMeUME of AEN-EIEIUEion debris (mait
Wholy sffion wastes) were dumped in the Brindersen Landill. No asbeston materiais are inown 10 hive been dieposed
of inthe tandfile. Adwinistrative convele in WP (2.8, Nervadiossive Hazansous Matsriale Brwironenental Compllanee

‘mﬂnwumm_wwmhnmu
(Westinghsuss, 1981a).

Selesge infornggien

Mdmw--ummmmwnm“

(sfier WIPP RCRA Part 8 Pormit DOR/WIPP P1.000)









4.2 SWMU Group 002 - Salt and Top Soil Storage Arens

The SWMU Daia Characterization Shest compiled for the WIPP RCRA B spplication is pressated in Table 4.3. Aa
deactibed ia the data sheet, thare are four (4) excavatad Al storago arcas:

SWMU-002a: SPYD Salt Storage Pile (1981-1989)
SWMU-Q02b: Sait Storage Pile (1984-Present)
SWMU-003c: Top Soil Swmge Arua (1981-1985T)
SWMU-002d: SPVD Top Soil Storage Ares (1981-1982)

Based on process knowledge. both salt siorsge and top wil storage SWMUy are described a3 relatively innocuous umits,
containing either predominately salt or clasn “top soil* flli. Process knov-ledge is also used to deciare thet no hazardous
waste or hadirdous constituents exist or have been released at any of the storage sitcs. Trace amounts of miscellsneous
pelroloum products; bowever, are acknowledged at salt storags areas, Appendix 4.2 includes a 1991 air photoof the
four rock and s0il storage unis.

V.ﬁﬂwhafot&hRPAwdyuﬁumlmhwofdxumMMm. 1982-1991 air pbotos, and site
inspections. mmygﬁmmmwmin;pm.pnmudhmmof&uﬂundtopwil
storage pilcs is the WIPP Final Environmeotal linpact Statement (1960; DOTV/EIS - 0026). That documeat describes
vsing 0o¢ eait pils as backfill for the disposs| rooms (SMWU-002a), and implies using the active malt-storage pils to the
Mﬂhohhfuuity(sm-mt)wfdlpﬂhuoftbﬂmadum-ioduoﬂh facility. Tt is uncertain
whether the two “top-soil storage areas® will be reseeded to retum the sitey to their nataral coadition. in sny case,
luck;mmdmiwMm“??pmdumornﬂnﬁmmmﬂmlmldp.mhutbexmh;
pmwumlmwmmwumma.n .

4.2.1 SWMU-002 (CSPVD" Selt Storags Pile)

The following informative is wrmised from a review of old air photos and plans described in
DOE/EIS-0026 (1980). SWMU 0023 appesrs to havo reccived mined rack from the axoevation of the wasts
handling, mit, and exhaust ehafls, as well as excavated mit from the main drifts and experimental srea in the
repository borizun. The pile contains up to 140,000 tnas of "cisystono, anbydrite and mlt* (DOE/EIS-0028, 1980).
In a correction to the RCRA B spplication (table 4.3), air pboto review suggests that SWMU-002s (SPVD Salt
Pile) bacame inactive betwesn Junc sod Docember. 1985, coincident with the completion of the cxhaust shaft.

Visugl Sitx Inxpection. A visual site survey oa 2-26-93 identificd abundant polyethylens plastic liners protruding
from the salt pile (spponcdix 4.2.1). No stained rock or s0il accum on the surface or within the berme surrounding
the site. An inspection of open cavities sroded into the pile revesied ocaly coamruction debrix (is. waste concrete,
concrete sisbe, docomposing stesl and rebar etc. )

Samaling Vizis. No mmpling was conducted at the site.

Beleaze gnd Espanirs Assciament. Release and migration poteatisl are m follows:

e Soils - Refeass powntial is high. Soluble mits and coastitnents leasched from the rock and comstruction debris
probebly occur ia native s0il cmderiying the unit. Isopach maps of the site indicate that perhape wp o 6.0
mwiers (20 fest) of Gatuns formation and 30 meters (100 fest) of Triassic sendstono uaderlis storage pile
SWMU-002s. The thicknses of caliche st this locaticn is probably sbout 1.0 meter (3.0 faet).

¢ Oroundwater - Migration potential is low. The Dowey Lake Formation ia less likely to contain water this far

porth on the WIPP site. Migration to the Culsbra Dolomite aquifer, located sbout 236 molers (773 fest) beiow
the surface, is not credible.
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* Surface water - Nooe
8 Air - None

Exposure potential is low: Without photographic or procedural documeantation during the active period of this unit
(1981-1945), there exists tho posesbility that “trace amounts® of potentislly hazardous constituents were placed in
SWMU'-002a along with construction dubriv. Nevertheless, exposure likelihood is low through the groundwater
pathway, although exposure may occur in the event tho sitc is ever overexcavatad.

422 $WMU-002b (Salt Storage Pile)

Prelimingry Ravigw. The active salt pilc to the north of the @cility (SWMU 002b) is to contain primarily salt
excavamd during mining of the repository horizon (DOE/EIS-0026, 1980). A review of air photos and excavation
history suggests that the southwest quadrant of SWMU 002b was the first section to receive st fill in 1984.
Betwasn 1984 and December 1986, the westemn 2/3 of the unit received cxcavated aalt from the tepository horizon,
Air photos suggeat that the eastern 1/3 of the uait began to ceceive fill by July, 1988. The occurrence of Rustier
and Dewey Luke rocks in this section support the presusnption that fill excavated from the AIS cxists in SWMU
002b. A slurry and rock mixture also appears on this eastern section in the 1988 air photo, which s consistent
with a rock slurcy reportedly produced duriag boring of the Air intake Shaft (AIS).

Vigugl Sie Inmpection. The following objects were documentod duriog the visual sita survey on 2-26-93: wood,
batseries for minars lights, gloves, fabric liner, plastic § galion cany and other solid wasts from the axcavstion and
maintenancs of shafts (is. decomposing roof bolts, stee! rebar, fence). As with SWMU-002a, it is not possibic (o
estimate the amount of solid waste by visual oheervation, Based on surface cvidencs, the porcsntage is small. No
staincd rock or fill was observed on the surface or within the berms surrounding the sits (appendix 4.2.2).

Sumpling Vigis. No sampling was conducted at the site.

Belaurc und Exposire Atsessmeng. Release and migration potentis! are a follows:

s Soils - Reiease potestinl is high. Soluble salts and olber constitucats have probably leached to underlyiag soila.
The calichc cap in this ares is sbout 1:3 moters (6.0 fest) thick. The WIPP-21 well, located isunediatsly
adjacent 10 SWMU-002b, suggests that shout 24 metcrs (81 feet) of Triassic sandeioos exist below the storage
pils.

s Groundwater - Migratioa potential is low. The Dewey Lake Fonmation is less Hkaly to contain water this far

north on the WIPP sise. Migrstion 0 the Culebrs Dolomite aquifer, locsted about 230 meters (740 feet) below
the eurfacs, ir mot credible.

 Surfecs watec - Nooe

o Ajg - Nooe

[xposure potential is low: Becsuse there has besn no procedure to scresa potsutially hezardous substances from
SWMU 002b, trace amounts of such conetituents aro not precluded. Nevertheless, it is believed that oaly & small

mofmuymmummmmtuﬂum. In any case. the
Mwmumumﬁdhwmlothomehmmhhl’omim.
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423 SWMU 002 (Top Sail Stomes Aree)

42.4

] No information is fouad to venfy information on SWMU-002¢ adjscent to the Zone |
Facility Boundary (appondix 4.2). Air photo review suggents the site has besn undisturbad sincc june 1985.

Vissg! Site [napection A vieual site survey oa 2-26-93 revealed a notable occusrencs of polyethyiene plastic liners
protruding from the top soil storage arsa (appendix 4.2.3). Othor solid waste was aleo pressnt in thin alder soil
storage Area: waste cuncrese, concrete slabe and decomposing rehar. No stsinad soil or fill was evident.
Sompling Viit. No ssmpling was copducind at the site.

Release and Exposure Assersmani. Release and migration potewtial are as follows:

= Soils - Relesse potastial is high, as soluble constituents could leach to underlying soils, Isopach mape of the
site indicate that sbout 1.0 meter (3.0 fect) uf caliche, 4.5 meters (15 feet) of Gatuna Formation and 30 meters
(100 toet) of Trisssic sandstone underlie (op soil stormge SWMU-002c.

o Groundwaiet - Migration potential is low. The Dewsy Lake Formation doss not coutain groundwater thia far
porth on the WIPP site. Migration to the Culebra Dolomits aguifer. located sbout 220 meters (730 fest) below
the surface, iz oot crediblo.

= Sutface watsx - None

*  Air - None

Exposure potential is low: SWMU-002c contans a fair amount of solid waste, oot just top soil, as indicated in the

RCRA Past B Applicstion.  As the sotid waste obssrved during the RFA wax oot allowed in this unit, itis

mbhwawmummuofmmldmﬂaﬂymmmm

introduced alung with the coastruction debris. Nevortboless. exposure poteatisl by way of groundwater is low.
Exposure potsniial by direct contact ia a possihility only if the site is excavated.

Preliminery Review. No information ea thie unit was found, other than that provided in the RCRA Pant B
Application. Air photos a» sarly ss Novembar, 19%2 show no significant altaration ot addition to SWMU-0024d.

. No coastruction debris was evident during the survey conducted on 3-26-93. The site
appears as & clean, aature) duns complex (eppeadix 4.2.4).

Samaling Visls. No smpling was conducted  the site.

Relaaes and Eooswe Acceanant. Relesse aod pigtation potential arc as foliows:
e Soils - Relesss potential is low.

* Groundwetar - Migration potential is low.

3



Exposure poteatial is jow: There ie no evidence of any zonstruction debris. The lack of sy visible coax ~:ction
debris suggests that poteatisily hazardous constituents were not introduced into this uait. Even if a RCL. releaso
12 assumed, exposure potential would be low. s there is no shallow groundwater in this area of the site.

4-34






* Grougdwatee - Migration potontial is moderste. Triasmc sandstonc occurs shallow, underisin by the Dewey
Lakc Red Beds about 12 meters (40 feet) below the surface (Griswold, 1977). Becsuso there is no informstion
precluding the existence of groundwaicr at this location on the WIPP site, it is concelvable that perched water
may exist and is connected with perchad Dewey Lake groundwater found on the southemn perimetor of the
WIPD site. Migration to the Culebra Dolomite aquifer. located shout 200 sters (670 feet) below the surface,
is not credible.

®  Surface wwicr - None
= Aig - Nono

Faposuro potential is low to moderate; The considerable distance 10 the WIPP perimetar (1.4 km/. 90 miles)
suggests that tho likelihood of exposure by the groundwaster pathway is prohably low. Nevsrthelsss, hydrologic
characteristics of tho Dewey Lake ormation at this location are uncertain. The underlying caliche hes alsp been
extensively disturbed, and uadocumented materiain have been introduced into both excavationy, Staff belisve these
fmctors indicate 1 moderste expusurs potential for SWMU-0Ma. :

4.3.2 SWMU003b New Landfill (Active and (nactive Units)

As stated in the RCRA Part B application, the SWMU-003b landfill is compossd of two
{andfills. The currently active (andfill is aorth of the inactive unit and within the DOE Exclusive Use Aroa (we
sppendix 4.2). The inactive southern area of the site, operated undcr BLM Penmit outsido the DOE exclusive-uee
area, shows the carliest evidence of iandfill sctivity in Juns, 1985 seriat photographs. Although grading modified
the northern part of the landfill sile beginning in 1982, the north side of the compiex did mot develop into an
identifiable pit until much leter. The L-shaped axcavation is first apparent in ate 1990 air pboios.

By June 1986, the inactive unit is characterized by a large roctengular pit, messuring approximately 150 meters
(500 fest) luag and 60 meters (200 fest) wids (6-10-8 sir photue). The sxcsvated pit is filled with what sppmn w0
be & grey slurry/mud mixture, perhaps drilling mud overexcavated for construction of the Waste Handling
Bullding. A sscond excavation measaring 60 x 30 meters (200 x 100 foet) appears in the insctive landfili in 1989.
Because the Sait Handling bold pond (SWMU-006a) was excavated in 1989, drilling mud from that unit may have
been dizposcd of in this second cxcavation. The inactive landfill site appears fully closed i 1990 (sppendix 4.3).
Current 1993 DOE/WIPP pians are to recisim the southesn haif of the landfil] using land trestment and revegetation
tecimiques,

Visual Sita [napecrion. Photographs were tsken of the active and inactive landfill sreas on 3-1-93 ead 3-19-93. Ths
inutiwlnndﬂllispdldlwdnpmlm(:!.oth)nbovopdeofthcﬂnmdhgﬂ(wti.z}. A
2:1 fill slope bounds portiona of the southwesi-facing sido of the inactive unit. Many fragments of fibrous
polyethyleos liner protrude through the land surtace. The graded surface ta without vegetation snd srosion of the
fill slope iu evident in & 1991 sir photo (sppeadix 4.2).

debels observed st the active landfill includes excavated svil. file cabinets, concrets slabs, wood and

steel rebar zad empty $5-gallon drums. No staiged soil or other evidence of materials potentially deleterious to the
cavironment are evident in the open pit {(appeadix 4.3.2).

Sampling Visis. No sampling wan coaducted &t the site.

Belease and Expogure Assesament. Roloase and rmgration potential are = follows:

*  Soils - Release potential is high for tho inacuve landfill, and low for tbe sctive landfill. Proceduras o screen
hazardous materials were not in place st WIPP untii 1988, savoral years after opcrations commencad at the
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