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June 29, 2004
NEF#04-026

ATTN: Document Control Desk

Director

Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Louisiana Energy Services, L. P.
National Enrichment Facility
NRC Docket No. 70-3103

Subject:  Ground Water Discharge Permit and Air Quality Notice of Intent Applications

References: 1. Letter NEF#03-003 dated December 12, 2003, from E. J. Ferland (Louisiana
Energy Services, L. P.) to Directors, Office of Nuclear Material Safety and
Safeguards and the Division of Facilities and Security (NRC) regarding
“Applications for a Material License Under 10 CFR 70, Domestic licensing of
special nuclear material, 10 CFR 40, Domestic licensing of source material,
and 10 CFR 30, Rules of general applicability to domestic licensing of
byproduct material, and for a Facility Clearance Under 10 CFR 95, Facility
security clearance and safeguarding of national security information and
restricted data”

2. Letter NEF#04-002 dated February 27, 2004, from R. M. Krich (Louisiana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding “Revision 1 to Applications for a Material
License Under 10 CFR 70, “Domestic licensing of special nuclear material,”
10 CFR 40, “Domestic licensing of source material,” and 10 CFR 30, “Rules
of general applicability to domestic licensing of byproduct material”

By letter dated December 12, 2003 (Reference 1), E. J. Ferland of Louisiana Energy Services
(LES), L. P., submitted to the NRC applications for the licenses necessary to authorize
construction and operation of a gas centrifuge uranium enrichment facility. Revision 1 to these
applications was submitted to the NRC by letter dated February 27, 2004 (Reference 2). The
National Enrichment Facility (NEF) Environmental Report was included in these applications.

During an April 26, 2004, telephone discussion between representatives of the NRC and LES

regarding the NEF Environmental Report, the NRC requested that copies of the LES Ground

Water Discharge Permit and Air Quality Notice of Intent applications to the State of New Mexico

be provided. This letter provides the requested applications and subsequent responses

received from the State of New Mexico Environment Department. M mSS(D {

(One Sun Plaza 100 Sun Lane NE, Suite 204 Albuquerque, NM 87109 [P] 505 944 0194 [F] 505 944 0198
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Attachment 1 to this letter provides a copy of the LES Ground Water Discharge Permit
Application dated April 26, 2004.

Attachment 2 to this letter provides a copy of the LES Air Quality Notice of Intent Application
dated April 20, 2004.

Attachment 3 to this letter provides a copy of a letter dated May 17, 2004, from J. Schoeppner
(New Mexico Environment Department) to Louisiana Energy Services, L. P., regarding the
determination by the New Mexico Environment Department that the LES Ground Water
Discharge Permit Application is administratively complete. This letter also informed LES of
applicant’s public notice requirements.

Attachment 4 to this letter provides a copy of a letter dated May 27, 2004, from B. D. Taylor
(New Mexico Environment Department) to R. M. Krich (Louisiana Energy Services, L. P.)
regarding the determination by the New Mexico Environment Department, based on the
submitted LES application, that an air quality permit is not required for the NEF.

If you have any questions or need additional information, please contact me at 630-657-2813.
Respectfully,
R. M. Krich

Vice President — Licensing, Safety, and Nuclear Engineering

Attachments:

1. LES Ground Water Discharge Permit Application
2. LES Air Quality Notice of Intent Application

3. Letter dated May 17, 2004, from J. Schoeppner (New Mexico Environment Department)
to Louisiana Energy Services, L. P., Regarding “Administrative Completeness
Determination and Applicant’s Public Notice Requirements, DP-1481, National
Enrichment Facility”

4. Letter dated May 27, 2004, from B. D. Taylor (New Mexico Environment Department) to
R. M. Krich (Louisiana Energy Services, L. P.) Regarding “Notice of Intent No. 3062 -
National Enrichment Facility (NEF)”

cc: T.C. Johnson, NRC Project Manager (w/o Attachments)
M.C. Wong, NRC Environmental Project Manager



ATTACHMENT 1

Louisiana Energy Services
Ground Water Discharge Permit Application



State of New Mexico
ENVIRONMENT DEPARTMENT
- Ground Water Quality Bureau
Harold Runnels Building
1190 St. Francis Drive, P.O. Box 26110
Santa Fe, New Mexico 87502-6110

BILL RICHARDSON .
L RICHARD: Telephone (505) 827-2900 gggkg.‘r’fg
Fax (505) 827-2965
DERRITH WATCHMAN-MOORE
www.nmenv.state.nm.us DEPUTY SECRETARY

'GROUND WATER DISCHARGE PERMIT APPLICATION

Enclosed is a Ground Water Discharge Permit Application Form (Form) and checklist.
Section 20.6.2.3104 NMAC of the NM Water Quality Control Commission Regulations
(20.6.2 NMAC) requires that any person proposing to discharge effluent or leachate so that
it may move directly or indirectly into ground water must have an approved discharge
permit, unless a specific exemption is provided for in the Regulations. The enclosed Form
is a general guideline for use by applicants to ensure that an application is complete and
provides all of the information required by sections 20.6.2.3106, 20.6.2.3107, 20.6.2.3108,

and 20.6.2.3109 NMAC.

Mail three complete copies of your application with a $100 filing fee check
made payable to the New Mexico Environment Department (NMED) at the

address below:

Maura Hanning, Program Manager
Ground Water Pollution Prevention Section
NM Environment Department
P. O. Box 26110
Santa Fe, NM 87502

Pursuant to Regulation 20.6.2.3108 NMAC, NMED will, within thirty (30) days of deeming
the application administratively complete, publish a public notice and allow 30 days for
public comment before taking final action on a discharge permit. A public hearing will be
held if NMED determines that there is significant public interest. It takes approximately180
days to process a complete application and issue a discharge permit if no public hearing is
held.

All applications must be accompanied by a filing fee of $100. An additional fee will be

assessed prior to _permit Issuance to cover the estimated cost to the NMED for
investigation, and, issuance of the permit. Permlit fees are listed In the Regqulation

20.6.2.3114 NMAC.

If you have any questions about this discharge permit applicatlon, call the Ground
Water Pollution Prevention Section at 5§05-827-2900
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COMPLETION CHECKLIST

All portions of the Ground Water Discharge Permit Application Form have been addressed. (The
X application will not be considered complete if there are omissions, which will delay publication of
the public notice and issuance of the permit.)

Submitter has included operational, monitoring, contingency, and closure plans that are
X appropriate for the proposed treatment and disposal system, and meet the site-specific conditions
for the proposed facility.

Plans and specifications for the entire effluent or leachate conveyance, collection, treatment,
X I distribution, and disposal system have been included as required by Regulation 20.6.2.1202

NMAC. For septic tank/leachfield systems, designs should be consistent with NMED's guidelines
for Plans and Specifications for Discharge Permit Applications Using Septic Tank/Leachfields.

X The application has been signed and dated by the responsible party, generally the owner or
lessee.

If your facility site includes an archeological site on the State Register of Cultural Properties or
National Register of Historic Places, the State Historic Preservation Office has the authority to
X require an archeological or historical study prior to NMED taking final action on your discharge
permit.

Four maps have been included: 1) area United States Geological Survey (USGS) topographic
map that includes the location of the facility and all of the information required in the application
item 7.b, 2) local road map clearly defining the location of the facility and the route to get to the
X facility, 3) detailed site map that includes all discharge locations (lagoons, leachfields, land
- | application areas, outfalls...), all water supply and monitoring wells, all water courses on the
property and all buildings and 4) United States Department of Agriculture (USDA) soils map.

X Three copies of all required information have been enclosed.

A filing fee check in the amount of $100, has been enclosed, made payable to the NM
X Environment Department at the address on page 1.

The SUMMARY OF APPLICANT’S PUBLIC NOTICE REQUIREMENTS has been reviewed and
X the option for Public Notice Has been selected on the application page 3.
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ADMINISTRATIVE COMPLETENESS

To be deemed administratively complete for publication of a public notice, the following information
must be provided. [20.6.2.3108, 20.6.2.3108 NMAC]

Review the SUMMARY OF APPLICANT'S PUBLIC NOTICE REQUIREMENTS (attached) to select an option below.

Bd Public Notice Option 1

X Public Notice Option 2

X Public Notice Option 3

1. Name of the proposed discharger and facility [20.6.2.3106, 20.6.2.3108.C.1 NMAC]:
National Enrichment Facility (NEF)

Type of facllity or operation (dairy, municipal wwtp, mining, school, etc.): Uranium Enrichment Plant

Name Address* City State | Zip | Telephone &
Fax
Facility* National To be Eunice NM 88231 | Tobe
Enrichment determined determined
Facility
Owner Louisiana 100 Sun Lane | Albuquerque | NM 87109 | 505-944-0194
Energy NE, Suite 204 Ph.
Services, LP 505-944-0198
Fax
Responsible R. M. Krich 2600 Virginia Washington | DC 20037 | 202-222-0391
Party Ave. NW Ph.
Suite 610 202-337-2421
Fax
Faclility R. M. Krich 2600 Virginia Washington | DC 20037 | 202-222-0391
Representative Ave. NW Ph.
Suite 610 202-337-2421
Fax
Consultant AREVA 400 Donald Marlborough | MA 01752 | 978-568-2728
Lynch Blvd. Ph.
978-568-3731
Fax
505-994-0099
GL 4200 Rio Rancho | NM 87124 | Ph.
Environmental | Meadowlark 505-994-0093
Lane, Suite 1A Fax
Other (specify) New Mexico 310 0ld Santa | Santa Fe NM 87504- | 505-827-5760
Current Land State Land Fe Trail, P.O. 1148 | Ph.
Owner Office Box 1148 505-827-5765
Fax

*For the facility address, enter physical address- not mailing address.

"20.6.2 NMAC Subpart 3 Discharge Permit Application September
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2. Locations of the Discharges [20.6.2.3106.C.2 and 20.6.3108.C.2 NMAC]:

List the locations of the discharges covered by this permit. Add rows as necessary to include all
discharge locations. Sections should be described to the nearest % of a % of a % section (please see
attachment).

Discharge Location County | Township | Range Section | Latitude | Longitude |
{lagoons, leachfields, land

application areas, outfalls, etc.)

Site Storm Water Lea T21S R38E SE, SE, |32°25% 103°04’
Detention Basin (SSDB) SW 32 52" N 35" W
Uranium Byproduct Lea T21S R38E SW, NE, [ 32°2¢' 103°05'
Cylinder (UBC) Storage NE 32 07" N 02"wW
Pad Storm Water

Retention Basin

(USPSRB) -
Treated Effluent Lea T21S R38E SE, NW, | 32°2¢’ 103°04’
Evaporative Basin (TEEB) NW 32 02" N 55" W
Septic Tank-Leachfield 1 Lea T21S R38E SE, NE, |32°25 103°04'
(ST/L 1) SW 32 57" N 36" W
Septic Tank-Leachfield2 | Lea T21S R38E NW, SE, | 32°26' 103°05’
(ST/L 2) Sw 32 11" N 06" W
Septic Tank-Leachfield 3 | Lea T21S R38E NE, SW, | 32°2¢’ 103°04'
(ST/L 3) SW 32 10" N 49" W
Septic Tank-Leachfield4 | Lea T21S R38E SE, NW, | 32°25' 103°04'
(ST/L 4) SE 32 59" N 46" W
Septic Tank-Leachfield 5 | Lea T21S R38E SE, NE, |32°2¢’ 103°04’
(ST/L 5) NW 32 02" N 39"W -
Septic Tank-Leachfield 6 | Lea T21S R38E SE, SE, |32°25 103°04’
(ST/L 6) NE 32 52" N 29" W

Note: Refer to NEF Detailed Site Map (Attachment A) for basin and discharge locations
3. Brief Description of Discharge [20.6.2.3108.C.3 NMAC]:

Briefly describe the activities which produce the discharge(s) including the treatment and disposal
methods. Attach additional pages as necessary.

The Site Storm Water Detention Basin at the south side of the site will collect runoff from various
developed parts of the site including roads, parking areas and building roofs. It is unlined and will
have an outlet structure to control discharges above the design level. The normal discharge will be
through evaporation/infiltration into the ground. The basin is designed to contain runoff for a volume
equal to that for the 24-hour, 100-year return frequency storm, a 15.2 cm (6.0 in) rainfall. The basin
will have approximately 23,350 m” (100 acre-ft) of storage capacity. Area served includes about 39
ha (96 acres) with the majority of that area being the developed portion of the 220 ha {543 acres)
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NEF site. Effluent is not treated prior to release. If required, all storm water discharges will be
regulated by a National Pollutant Discharge Elimination System (NPDES) Storm Water Permit,
including a General Permit for construction and a Multi Sector General Stormwater Permit for facility

operations.

The Uranium Byproduct Cylinder (UBC) Storage Pad Storm Water Retention Basin is utilized for
the collection and containment of water discharges from three sources: (1) cooling tower blowdown
discharges, (2) storm water runoff from the UBC Storage Pad and (3) heating boiler blowdown. The
ultimate disposal of basin water will be through evaporation of water and impoundment of the residual
dry solids after evaporation. It is designed to contain runoff for a volume equal to twice that for the
24-hour, 100-year return frequency storm, a 15.2-cm (6.0-in) rainfall plus an allowance for cooling
tower and heating boiler blowdown water. The UBC Storage Pad Storm Water Retention Basin is
designed to contain a volume of approximately 77,700 m® (63 acre-ft). Area served by the basin
includes 9.2 ha (22.8 acres), the total area of the UBC Storage Pad. This basin is designed with a
membrane lining to minimize any infiltration into the ground. To provide adequate chemical
resistance to the various liquids, the liner material may consist of High Density Polyethylene (HDPE)
or Ethylene Interpolymer Alloy (Coolgard ® XR-5% or Ultra Tech®). Liner thickness will be specified
during final design. Effluent is not treated prior to release to the basin. The basin liner will comply
with the NM Environment Department Ground Water pollution Prevention Sections, Guidelines for
Liner Material and Site Preparation for Synthetically Lined Lagoons, December 11, 1995. The basin
does not have an outlet.

Cooling Tower blowdown composition: pH will be in the range of 6.5 to 9.0, dissolved constituents
with the exception of bicarbonate and sulfate will be those present in the potable water supply at a
concentration factor of approximately 3 times. Sulfate will be higher and bicarbonate will be lower
than three times the potable water concentrations due to the addition of sulfuric acid to the cooling
water for pH adjustment to prevent carbonate scaling. Oxidizing biocide, corrosion inhibitor and
dispersant chemical constituents will also be present as dissolved components of cooling tower

blowdown.

Typical blowdown concentrations will be as follows:
Phosphate = 4-12 ppm
Epoxy carboxylate = 4-8 ppm
Hydroxyl sulfurate polymer = 5-10 ppm
Copper inhibitor HRA = 2-4 ppm

Typical chemicals used in cooling tower water treatment are as follows:
96% Sulfuric Acid
Continuum AEC3109
Liquid Bromine

Heating Boiler blowdown contains potential concentrations of sulfites (50 ppm), neutralizing amine
(10 ppm), phosphate (30 ppm), and polymer (40 ppm).

Discharge of routine plant liquid effluents will be to the Treated Effiuent Evaporative Basin on the
site. The Treated Effluent Evaporative Basin is utilized for the collection and containment of waste
water discharge from the Liquid Effluent Collection and Treatment System. The ultimate disposal of
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waste water will be through evaporation of water and impoundment of the residual dry solids’
byproduct of evaporation. Total annual discharge to that basin will be approximately 2,535 m® per
year (669,844 gal/yr). Evaporation will provide the only means of liquid disposal from this basin. The
Treated Effluent Evaporative Basin will include a double membrane liner and a leak detection system.
To provide adequate chemical resistance to the various liquids, the Imer matenal may consist of High
Density Polyethylene (HDPE) or Ethylene Interpolymer Alloy (Coolgard ® XR-5% or Ultra Tech®).

Liner thickness will be specified during final design. Of the liquid effluent discharges to the basin,
only uncontaminated liquid wastes are released to the Treated Effluent Evaporative Basin for
evaporation without treatment. Contaminated liquid effluent is neutralized and treated for removal of
uranium, as required, prior to discharge to the basin. Effluents unsuitable for the evaporative disposal
will not be discharged to the basin. They will be removed off-site by a licensed contractor in
accordance with regulatory requirements. The basin will have two synthetic liners with leak detection
that will comply with the NM Environment Department Ground Water Pollution Prevention Sections,
Guidelines for Liner Material and Site Preparation for Synthetically Lined Lagoons, December 11,
1995. The basin does not have an outlet.

The site will be served by six standard septic systems with leachfields to dispose of sanitary
wastes at the site.

* Note: Dry Residual Solids
For the three basins: Site Stormwater Detention Basin (SSDB), UBC Storage Pad Stormwater Retention Basin (USPSRB) and the
Treated Effluent Evaporative Basin (TEEB), dry residual solids are expected to consist principally of:
¢ Silt from rainwater runoff (SSDB and USPSRB), and
¢ Silt/sand from natural wind-blown materials (SSDB, USPSRB, and TEEB)
Minor constituents include:
s Concrete dust from the UBC Storage Pad (USPSRB)
¢ Trace amounts of residual non-volatile fractions of boiler blowdown chemicals: sulfites, neutralizing amine, phosphate, and
polymer (USPSRB)
¢ Trace amounts of residual non-volatile fractions of Cooling Tower blowdown chemicals: sulfate (concentrated from potable
water), oxidizing biocide, corrosion inhibitor, and dispersant chemical (USPSRB)
Small residual amounts of uranium (TEEB)
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4, Discharge Characteristics [20.6.2.3106.C.1 and 20.6.2.3108.C.4 NMAC):

4.a. Quantity:

Peak design discharge rate* in gallons per day (gpd)
(design capacity of the treatment and disposal system):

SSDB: 15.6 million gpd
USPSRB: 3.73 million gpd
TEEB: 5,350 gpd

ST/ 1: 40 gpd

STAL 2: 40 gpd

ST/ 3: 2,275 gpd

ST/ 4: 4,980 gpd

ST/L 5: 3,020 gpd

ST/L 6: 250 gpd

Average discharge rate on annual basis in gpd (actual
flow):

SSDB: 99,850 gpd

USPSRB: 37,750 gpd

TEEB: 1,840 gpd (treated effluent only)
ST/ 1: 20 gpd

STAL 2: 20 gpd

STAL 3: 1,140 gpd

STA 4: 2,490 gpd

STA 5: 1,510 gpd

STA 6: 125 gpd

Methods used to meter or calculate discharge volume:

SSDB: Peak and average discharge rates
were calculated using peak precipitation event
and average annual rainfall, respectively, times
the area serviced assuming no infiltration or
evaporation.

USPSRB: Peak and average discharge rates
were calculated using peak precipitation event
and average annual rainfall, respectively, times
the area serviced assuming no infiltration or
evaporation. This amount was increased by
the volume of blowdown from the cooling tower
(13,840 gpd) and heating boiler (100 gpd).
TEEB: Discharges are based on process flow
calculations. The liquid effluent will be
discharged in batch releases. All discharge
volumes &long with time of release will be
maintained in log books based on tank
volumes and release times for tank contents.
ST/L: Design flow, based on the number of
employees served, is derived from 20.7.3
NMAC; Septic tank specifications based on
manufacturer's information from Richard Septic
Systems, Inc. Peak flows based on design for
422 persons. Average fiows based on actual
employee count of 210.

Additional details on the calculation of
discharge volumes summarized ebove are
provided in Attachment B.

*Peak design discharge rate is the maximum volume of wastewater the system was designed to treat on a daily basis.
This is generally based on the capacity of the different components of the system (size of lagoons, volume of tanks, etc.)

20.6.2 NMAC Subpart 3 Discharge Permit Application September “Pago 7 of 36
2003

Discharge Plan Application



4.b. Quality: Add rows as necessary to include all contaminants and toxic pollutants.

Contaminant(s) or Toxic Pollutant(s) generally Influent Effluent
associated with facility type (contaminants of Concentration (mg/L) | Concentration (mg/L)
concem are listed in 20.6.2.7. and 20.6.2.3103 NMAC)

SSDB:

Total Dissolved Solids (TDS) Note 1 Note 2

USPSRB:

Total Dissolved Solids (TDS) Note 3 Not Applicable

TEEB:

Total Dissolved Solids (TDS) Note 4 Not Applicable

Uranium 0.225 Not Applicable

ST/L:

Total Dissolved Solids (TDS) Note 5 Not Applicable

Notes:

1. Concentrations will be measured as part of sampling program. LES will provide this
information to NMGWQB after initial sampling. They will be typical of industrial storm water

runoff prior to settling basin.

2. Concentrations will be measured as part of sampling program. LES will provide this
information to NMGWQB after initial sampling. They will be typical of industrial storm water

runoff after settling basin.

3. Concentrations will be measured as part of sampling program. LES will provide this
information to NMGWQB after initial sampling. For storm water component, they will be typical
of industrial storm water runoff prior to settling basin. Blowdown TDS will range from 3 to 5
times the potable water supply obtained from the City of Hobbs.

4. Concentrations will be measured as part of sampling program. LES will provide this

information to NMGWQB after initial sampling.
5. Concentrations will be typical of sanitary wastes.

4.c. Flow Characteristics:

Number of days per week discharge occurs:

SSDB: 7 days (Note 1)
USPSRB: 7 days {(Note 2)
TEEB: 7 days (Note 3)
STAL: 7 days

Number of months per year discharge occurs (specify months):

12

Is flow continuous or intermittent:

SSDB: Intermittent

USPSRB: Intermittent for storm water
and for blowdown

TEEB: Intermittent (periodic batch
releases)

ST/L: Continuous
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5.

Notes:

1. Flow is associated with precipitation runoff and is intermittent, but could occur on any day of
the week or month of the year.

2. Flow is associated with precipitation runoff and blowdown (cooling tower and heating boiler).
Flow associated with precipitation runoff is intermittent, but could occur on any day of the week
or month of the year. Flow associated with blowdown is in batch releases and could occur on
any day of the week or month of the year.

3. Flow is associated with periodic batch releases from Effluent Treatment System and could
occur on any day of the week or month of the year.

Ground Water Conditions [20.6.2.3106.C.3 and 20.6.2.3108.C.5 NMAC]:

Sources for this information may be the New Mexico State Engineers Office, NMED, GWPPS web
site (www.nmenv.state.nm.us), and USGS reports. If you do not have a TDS value, take a sample
from the nearest well to the discharge location and submit the results from the analysis.

Depth to ground water below the discharge site: Water-bearing unit: 214 to 222 feet bg!

Flow direction of ground water below the site: South-southeast

Flow gradient of ground water below the site: 0.011 ft/ft

Reference* or source for depth, direction and Hydrologic Investigation, Section 32;

gradient: Township 21 Range 38, Eunice, NM, Cook-
Joyce, Inc, Austin TX, 19 Nov, 2003.

*  If determined from well logs, 'please provide photocopies of well logs with application. If depth is

derived from a report include copies of appropriate pages and complete reference to report
including author, title, and publication date.

Summary of Ground Water Conditions Under the Site

Ground water in the NEF site vicinity occurs sporadically, perched in the sand and gravel alluvium
or localized pockets or in surface excavations north of the site, and to the east as detected in
some monitoring wells on the adjacent property. This shallow ground water was not detected in 9
site borings or 3 monitoring wells on the site itself.

Nine borings were installed on the NEF site during the fall of 2003. The borings ranged in depth
from 35 feet to 60 feet. The borings were gauged for a minimum of 24 hours and ground water
was not identified in any of the nine borings.

Upon completion of the shallow subsurface ground water investigation, three monitor wells were
drilled to a depth of 250 feet below ground surface.
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In one of the three monitoring wells drilled at the NEF site a very limited ground water source was
encountered at depth. Occurring at a depth of 214 to 222 feet below the ground surface, the
source consists of a 15-foot thick zone of siltstone, and appears to correspond to a zone of
intermittent ground water occurrence documented on the adjacent property to the east. This
limited zone occurs within the Triassic redbeds of the Chinle formation, 150 feet to 200 feet thick,
and generally an impermeable claystone. The site monitoring well providing water from the zone
requires about a week to recover after purging for sampling. The hydraulic conductivity of the
zone is calculated as 3.7x10°° cm/sec, and the velocity of ground water flow in the zone is
approximately 0.3 ft/yr. Based on data from monitoring wells to the east, ground water levels in
this regime do not fluctuate much over time. Based on this information and the lack of ground
water encountered in other site borings, the silt unit within the Chinle is not interpreted to meet
the definition of an aquifer, which requires that the unit be able to transmit “significant quantities
of water under ordinary hydraulic gradients.”

The first occurrence of a defined aquifer beneath the site is the Triassic-aged Santa Rosa
Formation, almost 800 ft below the land surface at the NEF site. The presence of the thick Chinle
formation clay beneath the site essentially isolates that deep hydrologic system.

Attachment C is a copy of the Final Report of the Hydrologic Investigation for the site. It provides
all backup ground water information for the site including borings logs for the nine shallow ground
water investigation borings, the five geotechnical borings and the construction summaries for the
three monitoring wells.

Total Dissolved Solids (TDS) concentration (mg/L) | 2,500 to 6,650 mg/L
of ground water below the site:

Reference or source for TDS: NEF Environmental Report Sections 3.4.2
and 3.4.15 and Table 3.4.3 (Note 1)

Note:

1. TDS based on samples from site monitoring wells that ranged from 2,500 to 6,000 mg/L.
This is supplemented by data from monitoring wells located on property directly east of the
NEF that ranged from 2,880 to 6,650 mg/L.

TECHNICAL ADEQUACY

To be deemed technically adequate, for purposes of issuing the discharge permit, the following
information must be provided. [20.6.2.3106, 20.6.2.3107, 20.6.2.3109 NMAC]. Operational,
monitoring, contingency, and closure plans must be submitted and must be appropriate for the
proposed treatment and disposal type and meet the site specific conditions for the proposed facility.
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6.

6.a.

Permit Plans [20.6.2.3106.C.7, 20.6.2.3107.A, and 20.6.2.3109.C NMAC]:

Operational Plan [20.6.2.3106.C.7 and 20.6.2.3109.C NMAC]J:

The operational plan must describe how the system(s) for conveyance, collection, treatment,
distribution, and disposal of wastewaters or other discharges will be constructed, operated, inspected,
and maintained. The operational plan must demonstrate that ground water standards will not be

exceeded.

6.a.i. In the following table, identify all proposed conveyance, collection, treatment distribution, and
disposal units included in the operational plan. Add rows as necessary to include all units.

Treatment/Storage/ or Construction Material Volumetric
Disposal Unit Capacity*/Area*
Treatment units {lagoon, mechanical (gallons or cubic yards/
treatment plant, manure separator, acres)

clarifier, etc.)
Disposal Units (land application area,
leachfield, evaporative lagoon,
leachstockpile, etc.)

Disposal Unit: Site Storm Water
Detention Basin {(SSDB) — The ultimate
disposal of basin water (site storm
water runoff) will be through infiltration
to the ground and evaporation.

The basin will be constructed using a
combination of excavation below the ground
surface and an earth berm above grade. The
basin is unlined. The basin will have a minimum
of 2 feet of freeboard. The basin will have an
outfall. The outfall will consist of a concrete
structure with a discharge pipe sized and
located to provide the proper flow attenuation.

The basin will be maintained free of debris and
will be enclosed by a fence to prevent entry by
animals and unauthorized personnel.

The basin is sized to contain
runoff for a volume equal to
that for the 24-hour, 100-
year return period storm.

The basin will have
approximately 23,350 m®
(100 acre-ft) of storage

capacity.

Surface Area at High Water
Elevation = 19.0 acres.

Disposal Unit: UBC Storage Pad Storm
Water Retention Basin

(USPSRB) — The ultimate disposal
of basin water (UBC Storage Pad
storm water runoff, Cooling Tower
blowdown and Heating Boiler
blowdown) will be through evaporation.

The basin will be constructed using a
combination of excavation below the ground
surface and an earth berm above grade. The
basin is designed with a synthetic membrane
lining to minimize any infiltration into the ground
and does not have an outlet. The synthetic liner
will be used to impose a barrier between the
contents of the basin and the underlying soils
and potential access to ground water. Access
to any ground water is further impeded by the
impervious clay layer underlying the liner.

The basin liner will be selected and installed in
accordance with NMED Guidelines for Liner
Material and Site Preparation for Synthetically-
Lined Lagoons, dated December 11, 1995.

To provide adequate chemical resistance to the
various liquids, the liner material may consist of
High Density Polyethylene (HDPE) or Ethylene

Interpolymer Alloy (Coolgard © XR-5° or Ultra

The basin is sized to contain
runoff for a volume equal to
twice that for the 24-hour,
100-year return frequency
storm.

The design volume is
approximately 77,700 m°® (63
acre-ft).

Surface Area at High Water
Elevation = 18.9 acres.
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Tech®). Liner thickness will be specified during
final design.

From the bottom up the proposed liner system
will consist of:

¢ A prepared layer, minimum 2-foot thick, of on
site clay-type soils, free from rock, compacted
at optimum moisture content to 95% of
Standard Proctor ASTM D698. The plastic
limit of the clay will be approximately 20 and
the material will be compacted to +3% of it’s
optimum moisture content.

¢ A geosynthetic fabric suitable for the material
being retained.

» A prepared layer, minimum 1-foot thick, of on
site clay, free of rock, and compacted at
optimum moisture content

¢ Installation of the liner will be by manufacturer
certified installers and will be installed and
tested according to project specifications.

The basin will be maintained free of debris and
will be enclosed by a fence to prevent entry by
animals and unauthorized personnel.

Disposal Unit: Treated Effiuent
Evaporative Basin (TEEB) - The
ultimate disposal of liquid effiuent from
the Liquid Effluent Collection and
Treatment System will be through
evaporation.

The basin will be constructed using a
combination of excavation below the ground
surface and an earth berm above grade. The
basin will be double-lined and provided with a
leak detection system. The two synthetic liners
are used to impose two barriers between the
contents of the basin and the underlying soils
and potential access to ground water. Access
to any ground water is further impeded by the
impervious clay layer underlying the liner.
These synthetic liners are known as the primary
{upper) and secondary (lower) liner. The basin
is designed with a synthetic membrane lining to
preciude any infiltration into the ground. The
basin does not have an outlet. The basin liner
will be selected and installed in accordance with
NMED Guidelines for Liner Material and Site
Preparation for Synthetically-Lined Lagoons,
dated December 11, 1995.

Access to ground water is further impeded by the
impervious clay layer which underlies the
secondary liner.

Active liquid-sensor leak detection will be
provided to detect leakage through the upper
primary liner. The system is a drain/sump
system.

Total annual discharge will
be approximately 2,535 m*
per year (669,844 gal/yr).

The basin has a surface
area of 0.75 acres and a
maximum normal operating
depth of 1.1 feet above the
bottom of the basin. Total
basin depth is 4.2 feet.

Surface Area at High Water
Elevation = 1.75 acres

The chemical compatibility of the liners has been
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verified with the liner manufacturer.

To provide adequate chemical resistance to the
various liquids, the liner material may consist of
High Density Polyethylene (HDPE) or Ethylene
Interpolymer Alloy (Coolgard © XR-5° or Ultra
Tech®. Liner thickness will be specified during
final design.

From the bottom up the proposed liner system
will consist of:

+ A prepared layer, minimum 2-foot thick, of on
site clay-type soils, free from rock, compacted
at optimum moisture content to 95% of
Standard Proctor ASTM D698. The plastic
limit of the clay will be approximately 20 and
the material will be compacted to +3% of it's
optimum moisture content.

¢ A geosynthetic fabric suitable for the material
being retained.

e Leak collection piping, sump, and pumping
system to pump any leaks back to the primary
liner system.

+ A geomembrane drainage mat with the
imbedded leak collection piping.

+ A geosynthetic fabric suitable for the material
being retained

A prepared layer, minimum 1-foot thick, of on
site clay, free of rock, and compacted at
optimum moisture content

¢ Instaliation of the liner will be by manufacturer
certified installers and will be installed and
tested according to project specifications.

The basin does not have an outlet.

The basin is designed to retain 30 years of solids
accumulation and annual liquid effluent
discharge and direct rainfall. The basin is sized
to include a safety factor of 200% times the
maximum storm water from a single rainfall
event. The basin is designed for an annual
evaporation of 80 inches per year.

The basin is designed with two cells, each
designed to evaporate 50% of the annual liquid
effluent discharge, allowing for periodic outages
of each cell, while maintaining plant operations.
Influent flow will be measured and totalized.
Pond level gauges will be provided.

The basin will be maintained free of debris and
will be enclosed by a fence to prevent entry by
animals and unauthorized personnel. The basin
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will be covered by surface netting, or other
suitable devices, to exclude waterfowl access to

basin water.
Disposal Unit: Septic Tanks and Septic tank drain field systems will be The percolation rate
Leachfields {ST/L) — The ultimate constructed in accordance with 20.7.3 NMAC established by actual tests
disposal is discharge underground via | and requirements of the local building officials on the site is 8 minutes per
the leachfields. and health department. inch. Utilizing this rate and

allowing for 20-30 gallons
During final design the proposed location, length | per person per day, each

of drain field and orientation of septic systems person will require

will be selected by the design engineer and approximately 9 linear foot of
approved in the field by local building officials. trench utilizing a 36 inch
wide trench filled with 24
inches of open graded
crushed stone.

The site population during
operation is expected to be
210 persons. The building
facilities are designed by
architectural code analysis
to accommodate
approximately 420 persons.
A total of approximately
3,200 linear feet of
percolation drain field will be
required.

Thus the combined area of
the leachtields will be
approximately 9,600 ft2.

*Volumetric Capacity must be provided for all tanks, chambers, and impoundments or other storage units.
*Area must be provided for all land application areas, leachfields or other area features.

6.a.li. Describe in detail the operational plan, including all conveyance, collection, treatment,
distribution and disposal systems. Attach additional pages as necessary:

Site Storm Water Detention Basin

The Site Storm Water Detention Basin collects a portion of general site storm water from plant areas (except
for the UBC Storage Pad area). Site runoff will be collected through a series of catch basins and roof drains
connected to the site underground storm water system. The runoff will be conveyed to the basin via a system
of underground pipes. All runoff will be discharged into the basin.

The NEF also will have a diversion ditch and berm to divert any upstream surface runoff (overland sheet fiow)
around the facility. The east portion of this diversion ditch also discharges through the Site Storm Water
Detention Basin. The storm water from the diversion ditch will be routed through the basin, but will not be
changed in either volume or runoff rate. The western portion of the diversion ditch will drain into the natural
terrain and will eventually flow into the culvert system under New Mexico Highway 234. This diversion ditch
will be designed to divert the 100-year return period storm around the plant structures. -
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This basin will have an outlet. The basin is designed to cause post-construction peak flow runoff rates to equal
or be less than pre-construction release rates for the facility site runoff. The basin will be below 100 acre-feet
of storage capacity and less than 15 feet in height. No treatment is provided for in the basin other than some
settiement of solids in the runoff.

No plant contaminants are expected to be introduced to this discharge as a result of plant operation. The
ultimate disposal of basin water will be through infiltration to the ground and evaporation. The runoff area
served includes about 39 ha (96 acres) with the majority of that area being the developed portion of the 220 ha
(543 acres) National Enrichment Facility site.

UBC Storage Pad Storm Water Retention Basin

UBC Storage Pad Storm Water Retention Basin is used for the collection of liquid effluent discharges from
three sources: 1) storm water runoff from the UBC Storage Pad (8,691,000 gal/yr); 2) the cooling tower
blowdown (5,050,000 gal/yr); and 3) the heating boiler blowdown water (36,500 gal/yr). Area served by the
basin for storm water runoff includes 9.2 ha (22.8 acres), the total area of the UBC Storage Pad.

Trench drains/catch basins inside the UBC Storage Area will collect storm water within & bermed/sloped area
of approximately 22.8 acres. The underground piping system conveying the flow away from the UBC Storage
Area will be reinforced concrete pipe with rubber gasketed joints. The underground piping system will
discharge into the basin.

The discharge to this basin has a low likelihood of containing trace amounts of uranium washed by rainfall from
the exterior of the Uranium Byproduct Cylinders (UBCs) stored on the UBC Storage Pad. Monitoring of the
basin will be performed to verify the runoff does not contain uranium.

Blowdown from the Cooling Towers and the Heating Boiler will be routed to the basin via underground piping.

No treatment is provided for in the basin. The basin is designed with a synthetic membrane lining to minimize
any infiltration into the ground and does not have an outlet. The synthetic liner will be used to impose a barrier
between the contents of the basin and any natural soils and potential access to the underlying soil. The
ultimate disposal of basin water will be through evaporation.

Treated Effluent Evaporative Basin

The Treated Effluent Evaporative Basin receives discharge from the Liquid Effluent Collection and Treatment
System. A description of the Liquid effluent Collection and Treatment System is provided in Attachment D.
This description was adapted from the NEF Safety Analysis Report.

No treatment is provided for in the basin. The basin is designed with a double synthetic membrane lining
system to preclude any infiltration into the ground. The basin does not have an outlet. The ultimate disposal of

basin water will be through evaporation.

The basin area will be enclosed by a fence to prevent entry by animals and unauthorized personnel and the
basin surface will contain a layer of netting or other suitable device to exclude waterfowl.

The facility’s Liquid Effluent Collection and Treatment System provides a means to control liquid effiuent within
the plant including the collection, analysis, and processing of plant liquid effluents for disposal. Numerous
types of aqueous and non-aqueous liquid effluents are generated in the NEF. These effluents may contain
.uranic compounds, may be potentially contaminated with low-levels of uranic compounds, or may be non-

" contaminated. Table E.1 in Attachment E summarizes the plant sources of potential effluent contamination
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prior to treatment. Treated effluent from the NEF Liquid Effluent Collection and Treatment System is analyzed
_ prior to release and pH adjusted to fall within the range of 6.5 to 9.0, which complies with the ground water
standards of 20.6.2.3103 NMAC. Other than uranic content and pH, the plant processes should not affect or
introduce any of the other water contaminants listed in 20.6.2.3103 NMAC to the NEF effluent that is
discharged to the Treated Effluent Evaporative Basin.

The Liquid Effluent Collection and Treatment System will be constructed with appropriate corrosion resistant
metallic or plastic materials. None of the effluents are of a chemical nature that require special construction
materials. All process piping in the Liquid Effluent Collection and Treatment System is designed in accordance
with American Society of Mechanical Engineers, ASME B31.3 process piping. To provide system integrity and
prevent leaks, welded construction is used everywhere practical. All collection tanks are designed in
accordance with the American Water Works Association (AWWA) or ASME standards. All tanks have
inspection hatches. The tanks and piping of the system are periodically inspected and there are a number of
check values, gauges and other process enunciators and warning lights that provide the plant control room
operator clear indications of process equipment failures and malfunction before an adverse environmental
condition can develop.

The treated effluent from the Liquid Effluent Collection and Treatment System is discharged to the Treated
Effluent Evaporative Basin (TEEB), located just east of the UBC Storage Pad Storm Water Retention Basin
(see Attachment A, NEF Detailed Site Map). The TEEB is provided for the collection and containment of the
liquid effluent discharge from the Liquid Effluent Collection and Treatment System. Total annual discharge to
the TEEB will be approximately 2,535 m®/yr (669,844 gal/yr). The liquid effluent will be discharged in batch
releases. The calculated average discharged concentration of uranic compounds into the TEEB (0.22 mg/L) is
well below the 5 mg/L concentration limit listed in 20.6.2.3103 NMAC. The ultimate disposal of the liquid
effluent discharge will be through evaporation of water and permanent impoundment of the residual dry solids
by product evaporation.

On an annual basis approximately 570 grams (1.26 Ibs}) of uranic compounds will be discharged to the basin.
The compounds are uranyfiuoride UO,F, and uranium tetrafluoride UF, in both soluble and insoluble states.

Septic Tanks and Leachfields

The Septic System is designed to collect, transport and treat all domestic sewage generated at the NEF. The
system is capable of handling approximately 10,600 gal/day based on a design number of employees of 422.

Based on the actual number of employees, 210, the system will receive approximately 5,300 gal/day.

The system includes multiple septic tanks and drain fields. A total of six septic tanks and fields are located
around the site.

Conveyance, collection, treatment, distribution and disposal of septic wastes are provided by six separate
septic systems including separate tanks and leachfields installed at various locations around the site (See
Attachment A, NEF Detailed Site Map). Total annual design discharge will be approximately 3.87 million gal/yr.
Designs will be consistent with NMED's Guidelines for Plans and Specifications for Discharge Permit
Applications Using Septic Tank/Leachfields. Actual flows will be approximately 50 percent of the design
values.

The percolation rate established by actual tests on the site is 8 minutes per inch. Utilizing this rate and
allowing for 20-30 gallons per person per day, each person will require 9 linear foot of trench utilizing a 36 inch
wide trench filled with 24 inches of open graded crushed stone.
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The site population during operation is expected to be 210 persons. The building facilities are designed by
architectural code analysis to accommodate up to 420 persons. Therefore a total of approximately 3,200 linear
feet of ﬂgercolation drain field will be required. Thus the combined area of the leachfields will be approximately
9,600 ft°.

20.6.2.3109.C Approval Demonstration

The NEF Ground Water Discharge Plan addresses the three basins (Site Stormwater Detention Basin (SSDB),
UBC Storage Pad Stormwater Retention Basin (USPSRB), and the Treated Effluent Evaporative Basin
(TEEB)) and the series of septic systems. Periodic sampling and testing of discharges to the basins and
sampling of ground water in monitoring wells at the site will assure no adverse ground water impacts.

The discharges resulting from the operation of the NEF are approvable under 20.6.2.3109.C NMAC because
(1) the discharges will not exceed the ground water standards of 20.6.2.3103 NMAC and will not contain a
toxic pollutant within the meaning of 20.6.2.7.VV NMAC; (2) the amount of effluent entering the subsurface
from the TEEB will be minimized by use of double synthetic liners; (3) the amount of effluent entering the
subsurface from the USPSRB will be minimized by use of a synthetic liner; and (4) the site discharges will not
cause or contribute to concentrations in ground water in excess of the ground water standards in 20.6.2.3103
NMAC at a place of withdrawal for present or reasonably foreseeable future use.

Water quality impacts will be controlled during construction by compliance with the State of New Mexico’s
water quality regulations and the use of best management practices (BMPs) as detailed in the site Stormwater
Pollution Prevention Plan (SWPPP). A SWPPP and a Spill Prevention, Control and Countermeasure (SPCC)
plan will be implemented for the operating facility to minimize the possibility of spills of hazardous substances,
minimize the environmental impact of any spills and ensure prompt and appropriate remediation.

The SSDB will receive runoff from various parts of the site including roads, parking areas and building roofs.
The quality of the runoff will be typical of industrial facility stormwater runoff. The runoff is expected to meet
the standards in 20.6.2.3103 NMAC. Some of the runoff will infiltrate into the ground under the basin. The
infiltrated waters are expected to potentially recharge the limited ground water system at the 214 to 222 foot
depth or return to the atmosphere via evapotranspiration. This ground water regime is not a reliable source of
ground water supply. This is demonstrated by the difficulty in obtaining water samples at NEF and the
adjacent facility, Waste Control Specialists (WCS), from this layer. No uranium or other plant constituents are
expected to be contained in this runoff. The runoff is not expected to contain any of the toxic pollutants as
defined in 20.6.2.7.VV NMAC. The runoff to the basin will be monitored as part of the site monitoring program.
The basin has a single outlet and has sufficient freeboard so as not to overflow during extreme rainfall events
(equal to the volume of the 24-hour, 100-year return period rainfall event). Therefore, based on the above,
even if any of the infiltrated waters reach the ground water, the applicable ground water standards in
20.6.2.3103 NMAC will be met.

The USPSRB will receive runoff from the UBC Storage Pad and blowdown (cooling tower and heating boiler).
The quality of the stormwater runoff will be typical of industrial facility stormwater runoff. The runoff and
blowdown waters discharged to the basin are expected to meet the standards in 20.6.2.3103 NMAC. No
uranium or other plant constituents are expected to be contained in this runoff. The runoff is not expected to
contain any of the toxic pollutants as defined in 20.6.2.7.VV NMAC. The runoff to the basin will be monitored
as part of the site monitoring program. The single lined basin will limit any infiltration into the ground.

The basin is designed with a synthetic membrane lining to minimize any infiltration into the ground and does
not have an outlet. The synthetic liner will be used to impose a barrier between the contents of the basin and
the underlying soils and potential access to ground water. Access to any ground water is further impeded by
the impervious clay layer underlying the liner. The basin liner will be selected and installed in accordance with
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NMED Guidelines for Liner Material and Site Preparation for Synthetically-Lined Lagoons, dated December 11,
1995. To provide adequate chemical resistance to the various liquids, the liner material may consist of High
Density Polyethylene (HDPE) or Ethylene Interpolymer Alloy (Coolgard ® XR-5® or Ultra Tech®). Liner
thickness will be specified during final design.

Any minor leakage past the liner will infiltrate into the ground under the basin. The infiltrated waters are
potentially expected to recharge the limited ground water system at the 214 to 222 foot depth or return to the
atmosphere via evapotranspiration. This ground water regime is not a reliable source of ground water at the
site. This is demonstrated by the difficulty in obtaining water samples at NEF and WCS from this layer. The
basin has no outlet and has sufficient freeboard so as not to overflow during extreme rainfall events (twice the
volume of the 24-hour, 100-year return period rainfall event). Therefore, based on the above, it is concluded
that even if any of the basin waters infiltrated into the ground, the applicable ground water standards provided
in 20.6.2 NMAC will be met.

The TEEB will receive discharge from the plant Liquid Effluent Collection and Treatment System. The facility’s
Liquid Effluent Collection and Treatment System provides a means to control liquid effluent within the plant
including the collection, analysis, and processing of plant liquid effluents for disposal. These effluents may
contain uranic compounds, may be potentially contaminated with low-levels of uranic compounds, or may be
non-contaminated. Treated effluent from the NEF Liquid Effluent Collection and Treatment System is analyzed
prior to release and pH adjusted to fall within the range of 6.5 to 9.0, which complies with the ground water
standards of 20.6.2.3103 NMAC. Other than uranic content and pH, the plant processes should not affect or
introduce any of the other water contaminants listed in 20.6.2.3103 NMAC to the NEF effluent that is
discharged to the TEEB. The discharge to the TEEB is not expected to contain any of the toxic pollutants as
defined in 20.6.2.7.VV NMAC. The discharge to the basin will be monitored as part of the site monitoring
program. The basin has no outlet and has sufficient freeboard so as not to overflow during extreme rainfall
events (twice the volume of the 24-hour, 100-year return period rainfall event).

The TEEB is designed with double synthetic membrane linings to minimize any infiltration into the ground and
does not have an outlet. The synthetic liners will be used to impose a barrier between the contents of the basin
and the underlying soils and potential access to ground water. Access to any ground water is further impeded
by the impervious clay layer underlying the lower liner. The basin liners will be selected and installed in
accordance with NMED Guidelines for Liner Material and Site Preparation for Synthetically-Lined Lagoons,
dated December 11, 1995. To provide adequate chemical resistance to the various liquids, the liner material
may consist of HDPE or Ethylene Interpolymer Alloy (Coolgard ® XR-5® or Ultra Tech®). Liner thickness will be
specified during final design.

Any minor leakage past the primary liner will be collected by the leak detection system. Annual discharge to
the basin is 669,884 gallons per year (approximately 2.1 acre-feet per year). The double-lined basin with leak
detection will impose a barrier between the contents of the basin and the underlying soils and potential access
to ground water. Based on the above, all applicable ground water standards provided in 20.6.2.3103 NMAC
will be met.

Moreover, any leak past the primary (upper) liner would be collected by a piping collection system and routed
to a monitored sump. The sump will be continuously monitored with a level indicator. If the sump is collecting
liquid the level monitor will alert site staff and compensatory measures will be taken. The secondary (lower)
liner will preclude discharge to the subsurface in the case of a breach in the primary liner.

Catastrophic failure of both TEEB liners is not considered credible. Such a failure, if it were to occur, should be
noticeable to plant staff due to rapid draining of any discharge into the TEEB. Given the average discharge to
the TEEB is 1,835 gal/day, corrective actions would be taken before appreciable amounts of liquid reached the
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subsurface. Since the discharge liquid effluent quality meets all 20.6.2.3103 NMAC standards, no adverse
impacts would occur. The corrective actions taken would restore the system integrity.

The Site Septic Systems will discharge to the subsurface approximately 5,300 gallons per day for the 210 site
employees. The quality of the discharge will be typical of sanitary wastes. The infiltrated waters are expected
to potentially recharge the limited ground water system at the 214 to 222 foot depth or return to the
atmosphere via evapotranspiration. This ground water regime is not a reliable source of ground water. This is
demonstrated by the difficulty in obtaining water samples at NEF and WCS from this layer. The deeper Santa
Rosa aquifer is well isolated from the septic system discharge. No uranium or other plant constituents are
expected to be contained in this discharge. The discharge is not expected to contain any of the toxic pollutants
as defined in 20.6.2.7.VV NMAC. The total surface area of the leach fields is 9,600 square feet. Given this
area, the discharge rate of 5,300 gallons per day and approximately a 200-foot vertical separation between the
leach fields and the limited ground water, travel time to the limited ground water source from the leach fields
will be substantial. Therefore, based on the above, even if any of the infiltrated waters were to reach the
ground water, the applicable ground water standards in 20.6.2.3103 NMAC will be met.

The limited ground water at a depth of 214 to 222 feet below the ground surface at NEF has a TDS
concentration range between 2,500 to 6,650 mg/L. This range is based on data collected at NEF and WCS.

Very limited ground water was encountered at a depth of 214 to 222 feet below the ground surface at the site.
To be ground water for which the standards are applicable, 20.6.2.7.Y NMAC requires that the water be
capable of entering a well in sufficient amounts to be utilized as a water supply. The limited ground water
source is demonstrated by the difficulty in obtaining ground water samples in the installed monitoring wells at
the site and the slow recovery of the wells after sampling. Based on field studies at both NEF and WCS,
sufficient ground water in this zone is not available under either site. The much deeper Santa Rosa aquifer is
isolated from the surface by a substantial thickness of Chinle clay. Depth to the Santa Rosa aquifer is
approximately 244 m (800 ft). This aquifer is separated from the surface by a thick (over 180 feet) red bed clay
unit, the Chinle Formation. At the adjacent facility, WCS, water from the Santa Rosa is used as fire water and
for some process systems. It is not used for potable water. Water from the Santa Rosa is also used locally as
a source of water for cattle. These site features (limited ground water at a depth of 214 to 222 feet below the
site and the well isolated Santa Rosa aquifer) negate any significant potential that ground water could be
adversely impacted by plant discharges to the subsurface.

Based on the above, the discharges resulting from the operation of the NEF are approvable under
20.6.2.3109.C NMAC.

6.a.lii. Describe the operations and maintenance plan that will be followed to ensure the system is
maintained as described. At a minimum the plan must include monthly inspections of all
wastewater treatment and disposal units. Attach additional pages as necessary.

The Operations and Site Storm Water Detention Basin

The SSDB will be inspected monthly for debris, obstructions and other impediments to water flow. The SSDB
outfall discharge point will also be inspected monthly to ensue the outfall is unobstructed so that storm water
overflow is discharged in a controlled manner that does not cause soil erosion or wash-out areas near New
Mexico Highway 234. Maintenance issues identified during the periodic inspections will be addressed to
ensure proper system operation by implementing corrective measures. Since the SSDB contains only site
rainwater runoff, there is little, or no possibility of plant-related contaminants entering the SSDB. The areas
adjacent to and nearby the SSDB will protected from site sources that could introduce contaminants through
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the use of best management practices (BMPs). These BMPs will include: 1) site stabilization actions such as
placing crushed stone on top of disturbed soil in areas of heavy runoff; 2) protection of disturbed areas with silt
fencing and straw bales; 3) berming of all above-ground diesel storage tanks; 4) any hazardous materials will
be handled by approved methods and shipped offsite to disposal sites, no hazardous waste will be stored
onsite longer than 90 days; and 5) a Spill Prevention Control and Countermeasure (SPCC) plan will be
implemented for the facility to identify potential spill substances, sources and responsibilities.

UBC Storage Pad Storm Water Retention Basin

The basin and UBC Storage Pad conveyance systems will be inspected on a monthly basis for debris,
obstructions and other impediments to water flow. The UBC Storage Pad will be inspected for cracks in the
concrete surface, and vegetation growth between expansion joints in the concrete surface. The basin will be
inspected for build-up of solids. Maintenance issues identified during the periodic inspections will be
addressed to ensure proper system operation by implementing corrective measures.

The UBC Storage Pad Storm Water Retention Basin is designed with two cells, each designed to evaporate
50% of the annual influent flow, allowing for periodic outages of each cell, while maintaining the plant
operations. The design depth of the basin will be sufficient to allow for one annual outage of one month
duration for inspection and maintenance of each cell. Influent fiow will be measured and totalized; basin
gauges will be provided. An all-weather access road will be provided to the basin to allow year-round
maintenance of the basin and its conveyances. The added concentrations of biocides, corrosion inhibitors,
dissolved solids, sulfates and pH adjusting chemicals in blowdown waters will be monitored and recorded
periodically in accordance with the manufacturers’ recommendations.

Periodic sampling of the basin water and basin sediments will allow for detection of radioactivity in the very
unlikely event of radioactivity from the exterior of the Uranium Byproduct Cylinders (UBCs) entering the basin
at above background levels.

Treated Effluent Evaporative Basin

The basin will be inspected on a monthly basis for debris, obstructions, other impediments to water flow and for
the build-up of solids in the basin. Maintenance issues identified during the periodic inspections will be
addressed to ensure proper system operation by implementing corrective measures.

The TEEB is designed with two cells, each designed to evaporate 50% of the annual infiuent flow, allowing for
periodic outages of each cell, while maintaining the plant operations. The design depth of the basin will be
sufficient to allow for one annual outage of one month duration for inspection and maintenance of each cell.
Influent flow will be measured and totalized; basin gauges will be provided. An all-weather access road will be
provided to the basin to allow year-round maintenance of the basin and its conveyances. The basin area will
be enclosed with animal-friendly fencing to prevent wildlife access and unauthorized personnel. A surface net
or equivalent covering will placed over the basin to prevent the landing of waterfow! and other birds.

Two synthetic liners will be utilized to impose two barriers between the contents of the TEEB and the soil
underneath. Access to the soil underneath is further impeded by the impervious natural clay layer. In addition,
a drainage/sump leak detection system will be installed between the liners to detect liner failures. The leak
detection system will be inspected monthly to monitor for any leakage. Periodic sampling of the TEEB water
and sediment will ensure that the uranic concentrations of both are not above the levels expected for the
discharge effluent from the Liquid Effluent Collection and Treatment System.
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Site Septic System

The site septic system consists of six separate tanks each with one or more leachfields. Each tank will be
periodically inspected and pumped for solids and each distribution manifold in the leachfield will be inspected,
and if necessary, cleaned and repaired at the time of the solids pumping. A sample of the solids will be
collected and analyzed for isotopic uranium to verify the absence of plant uranic materials in the tank sludge.

6.b.

Monitoring Plan [20.6.2.3106.C.5 and 20.6.2.3107.A.1-9 NMAC]:

The monitoring plan must describe how the facility will be monitored to ensure the discharge will not
adversely impact ground water quality. The plan must include all monitoring locations (effluent
sampling, monitoring wells, lagoons, soil sampling, plant tissue analysis, etc.). Monitoring locations
must be included on the facility map.

The NEF Monitoring Plan developed for the Ground Water Discharge Plan will incorporate the
applicable requirements outlined in 20.6.2.3107 NMAC, in addition to other monitoring requirements at
the NEF. Features of the overall monitoring plan are described below. Further details are provided in
Attachment E.

The NEF Detailed Site Map (see Attachment A) indicates the location of onsite sampling locations.
Media monitored includes soil, vegetation, basin water, basin sediment and ground water.

Each year, the NEF will submit a summary report of the environmental sampling program to the NMED,
including all associated data as required by 20.6.2 NMAC. The report will include the types, numbers,
and frequencies of environmental measurements and the identities and activity concentrations of
facility-related nuclides found in environmental samples, in addition to the minimum detectable
concentrations (MDC) for the analyses and the error associated with each data point. Significant
positive trends in activities will also be noted in the report, along with any adjustment to the program,
unavailable samples, and deviation to the sampling program.

6.b.i. Monitoring Locations. In the following tables, identify all monitoring locations. Add additional
rows as necessary to include all monitoring locations.
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Flow, Effluent and Ground Water Monitoring

Monitoring Lat Long | Northing | Easting | Elevation | Sampling | Reporting Water or Soll
Location (also Frequency | Frequency Contaminant
specify at per year per year | Type (please refer
what point 10 20.6.2.7.uy, and
in well 20.6.3103 NMAC)
casing)
SSDB’ 32°25" [ 103° 522743 | 928641 3393 Quarterly Annual | Oil & grease,
51" 04' 41” pH, uranium
isotopic, fluoride,
TDS, metals,
nitrates, sulfate
USPSRB® | 32°26' | 103° 523955 | 937027 3396 Quarterly Annual | Oil & grease,
02" 03’ 03" pH, uranium
isotopic, fiuoride,
TDS, metals,
nitrates, sulfate
TEEB® 32°26" | 103° 4’ | 523841 | 927428 3409 Quarterly Annual | pH, uranium
2" 55" isotopic, fluoride,
TDS, metals,
sulfate
GW Well | 32°26’ | 103° 526870 | 927135 | Wellnot | Quarterly Annual | pH, uranium
Mw-1* 32" 04’ 58” installed isotopic, fluoride,
TDS, sulfate
GW Well |32°26° | 103° 524962 | 928186 | Wellnot | Quarterly Annual | pH, uranium
Mw-2* 13 04’ 46" installed isotopic, fluoride,
TDS, sulfate
GW Well | 32°26" | 103° 524943 | 926558 | Wellnot | Quarterly Annual | pH, uranium
Mw-3* 13" 05' 05” installed isotopic, fluoride,
TDS, sulfate
GW Well | 32°25 | 103° 523023 | 926666 | Wellnot | Quarterly Annual | pH, uranium
MW-44 54 05' 04" installed isotopic, fluoride,
TDS, sulfate
GW Well |32°25' | 103° 522348 | 929417 | Wellnot | Quarterly Annual | pH, uranium
Mw.5° 47 04’ 32” installed isotopic, fluoride,
' TDS, sulfate
LECTS® To be To be To be To be To be Batch Annua!l | pH, isotopic
Discharge provide | provided | provided | provided | provided Release uranium, both
din final | in final in final in final in final soluble and
design | design | design design | design insoluble forms
Septic Varies | Varies | Varies Varies | Varies Prior to Annual | isotopic uranium,
Tanks Pumping both soluble and
insoluble forms

1. Site Storm Water Detention Basin: flow only occurs during precipitation events

2. UBC Storage Pad Storm Water Retention Basin
3. Treated Effluent Evaporative Basin

4. Ground Water Monitoring Well

5. Liquid Effluent Collection & Treatment System pre-release tank sampling
*Identify the sampling locations as designated or named by the facility.
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Soil, Plant Tissue and Other Sampling

Monitoring Lat’ Long' Sampling Reporting Water or Soll
Location* Frequency Frequency Contaminant
per year per year Type
land application area NA
soil sampling
land application area NA
plant tissue analysis
Other: 32° 25' 56" 103° 5' 26" Quarterly” Annual Isotopic U, Fluoride,
Soll/Vegetation metals, organics,
pesticides and
herbicides
Other: 32° 25' 50" 103° 4' 55" Quarterly” Annual Isotopic U, Fluoride,
Soll/Vegetation metals, organics,
pesticides and
herbicides
Other: 32° 25' 47" 103° 4' 32" Quarterly” Annual Isotopic U, Fluoride,
Soil/Vegetation metals, organics,
pesticides and
herbicldes
Other: 32° 25' 49" 103° 4' 45" Quarterly” Annual Isotopic U, Fluoride,
Soll/Vegetation metals, organics,
) pesticides and
herbicides
Other: 32° 26'8" 103° 4' 27" Quarterly” Annual Isotopic U, Fluoride,
Soil/Vegetation metals, organics,
pesticides and
herbicides
Other: 32° 26' 33" 103° 4' 35" Quarterly” Annual Isotoplc U, Fiuoride,
Soil/Vegetation metals, organics,
pesticides and
herbicides
Other: 32° 26' 32" 103° 4' 58" Quarterly” Annual Isotoplc U, Fiuoride,
Soil/Vegetation metals, organics,
pesticldes and
herbicides
Other: 32° 26' 20" 103° 5' 26" Quarterly” Annua! Isotoplc U, Fiuoride,
Soil/Vegetation metals, organics,
pesticides and
herbicides
Other: Sediment 32° 25' 52" 103° 4' 35" Annual Annual isotopic U, Fiuoride,
SSDB metals, organics,
pesticides and
herblcides
Other: Sediment 32°26' 7" 103°5' 2" Annual Annual Isotopic U, Fiuoride,
UBCSRB metals, organics,
pesticldes and
herbicides
Other: Sediment 32° 26' 2" 103° 4' 55" Annual Annual Isotopic U, Fiuoride,
TEEB metals, organics,
pesticides and
herblcides

1. Approximate locations, exact locations will be determined during final design
2. Samples in growing seasons for vegetation only
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6.b.ii. Describe in detail the sampling protocols that will be used for sample collection at all
monitoring locations. Attach additional pages as necessary.

The sample collector shall be required to don the appropriate personal protective equipment, safety equipment
and have a companion collector in remote areas or when collecting at sites that may involve physical hazards
(basins, culverts, septic tanks, etc.). In addition, all collection containers shall be labeled with the site
identification information, GPS coordinates, date and time of the collection, the collectors name and phone
number and the requested analyses. A laboratory sample submission form and a sample chain of custody
form will be completed by the collector before transferring custody of the sample to someone else. Normal
chain-of-custody procedures will be observed at all times and tamper-proof tape should be used on all
container covers and lids. All sampling will be covered by procedures and sample collectors will be trained to
these sampling procedures.

Sampling protocol details are provided in Attachment F for the following media:

Water

Basin Bottom Sediment
Vegetation

Soil

Ground Water

The protocols address the actual collection of the sample, the amount of the sample, field addition of
preserving chemicals if required, the container, container labeling, sample submission forms and shipping
requirements.

6.b.Iil. Standard Monitoring Requirements: The following paragraphs are standard permit conditions.
Please read the condition and check the boxes that you will comply with as a condition of your permit.

x | Al monitoring wells will be installed according to NMED Monitoring Well Construction and
Abandonment Guidelines (copy enclosed).

X All monitoring wells (if 3 or more monitoring wells are on site) will be surveyed to a common
permanent benchmark and that the survey will be submitted to the NMED, GWQB within 60

days of installation of all monitoring wells. Survey data will include northing, easting, and
elevation to the nearest hundredth of a foot. One of the wells may be used as the benchmark.

X This facility will measure the depth to ground water in each monitoring well to the nearest
hundredth of a foot prior to purging and sampling, and that three well volumes will be purged

from each monitoring well prior to sample collection.

This facility will complete land application data sheets (LADS, copy enclosed) documenting the
amount of nitrogen applied to each land application area if applicable. The LADS will
incorporate the wastewater volume and analytical results of the wastewater testing to
determine total nitrogen applied to each field.

Not Applicable (for land application of waste only)
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6.c. Contingency Plan [20.6.2.3107.A.10 NMAC]:

The contingency plan must describe the actions to be taken if Regulation 20.6.2.3103 NMAC ground
water standards are exceeded or if toxic pollutants are present (20.6.2.7.uu) as a result of discharges
regulated under the proposed permit, and to cope with failure of the discharge permit or system.

6.c.i. Standard Contingency Requirements: The following paragraphs are standard permit
conditions. Please read the condition and check the boxes that you will comply with as a
condition of your permit.

X This Facility will comply with the following contingency language:

In the event that monitoring indicates ground water standards are violated or may be violated
during the term of the discharge permit or upon post closure monitoring, this facility will collect
a confirmation sample from the monitoring wells within 15 days to confirm the initial sampling
results. Upon confirmation of contamination, all ground water monitoring will be conducted
monthly and a corrective action plan will be submitted to the NMED. The corrective action plan
will include a site investigation to define the source, nature and extent of ground water
contamination and a proposed abatement option; and a schedule for implementation. The site
investigation and abatement option must be consistent with the requirements and provisions of
Regulations 20.6.2.4101, 20.6.2.4103, 20.6.2.4106.E, 20.6.2.4107, and 20.6.2.4112 NMAC.
The corrective action plan will be submitted to NMED for approval within 30 days of
confirmation of ground water contamination, and will be initiated within 30 days of NMED
approval.

X This facility will comply with the following contingency language:

In the event of a spill or release that is not as prescribed in the approved discharge permit, this
facility will take immediate corrective action to contain or mitigate the damage caused by the
discharge and will initiate the notifications and corrective actions as required by Regulation
20.6.2.1203 NMAC. Within 24 hours discovery of the incident, this facility will verbally notify
NMED and provide the information outlined in Regulation 20.6.2.1203.A.1. NMAC. Within 7
days of discovering the incident, this facility will submit a written verifying the oral notification
and providing any additional pertinent information or changes. Within 15 days of the incident,
this facility will submit a corrective action plan describing actions taken and/or to be taken to
remedy the impact of the unauthorized discharge.

6.c.il. Specific Contingency Plan:

Describe any additional specific corrective actions or contingencies that will be taken to cope with
failure of the discharge system: Attach additional pages as necessary.

Specific contingency planning includes periodic inspections of the discharge systems and
investigation of all spills and release. In the event of a tear in any of the basin synthetic liners
that results in a release to the environment, an effluent spill or unauthorized discharge, the
Ground Water Quality Bureau will be notified pursuant to the standard permit condition 6.c.i.
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The Permitee will assess damages to the environment and attempt to isolate any discharge,
and corrective measures will be implemented immediately.

6.d. Closure Plan [20.6.2.3107.A.11 NMAC]:

The closure plan must describe the closure actions to be taken to prevent Regulation 20.6.2.3103
NMAC ground water standards from being exceeded, or the introduction of a toxic pollutant in ground
water after cessation of operations. At a minimum, the closure plan must include a description of
closure measures, post closure monitoring plans, and financial assurance (if required by NMED).

6.d.l. Specific Closure Plan: Describe the specific closure activities to ensure that ground water
quality will be protected after cessation of operations. The plan shall include plugging,
removal, and/or filling of all conveyance, collection, treatment, distribution and disposal
features in order to prevent future discharges at the facility. The plan must also describe how
all liquid and solid wastes will be removed and disposed of according to local, state, and
federal laws. The plan must also describe how disturbed areas will be backfilled to blend with
the original surface topography to prevent future ponding and to prevent a discharge at the
facility from occurring after the cessation of operations. Attach additional pages as necessary.

Closure Plan

The plan for decommissioning the NEF is to promptly decontaminate or remove all materials from the
site which prevent release of the facility for unrestricted use. This approach will avoid long-term
storage and monitoring of wastes on site.

At the end of useful plant life, the enrichment facility will be decommissioned such that the site and
remaining facilities may be released for unrestricted use as defined in 10 CFR 20.1402. Enrichment
equipment will be removed; only building shells and the site infrastructure will remain. All remaining
facilities will be decontaminated where needed to acceptable levels for unrestricted use.

Each of the three site basins and the septic system will be closed in accordance with any pertinent
regulations.

The Treated Effluent Evaporative Basin is expected to contain residue from the effluent treatment
systems. The sediment and soil over the top of the uppermost liner and the liner itself will be disposed
of, if required, at a low-level waste facility. The leak detection system components will also be removed
and disposed of appropriately. Excavations and berms will be leveled to restore the land to a natural
contour.

The UBC Storage Pad Storm Water Retention Basin is not expected to contain any contaminants from
the plant. The sediment and soil over the top of the liner and the liner itself will be tested and disposed
of, as appropriate. Any components found containing contamination from the plant will be properly
handled and disposed of in accordance with pertinent regulations. Excavations and berms will be
leveled to restore the land to a natural contour.

During plant operation, a number of depleted uranium byproduct cylinders (UBC) will be stored
on the UBC Storage Pad. These cylinders are sealed and checked prior to placement on the
UBC Storage Pad and periodically inspected. All cylinders remaining on the UBC Storage Pad
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6.d.ii.

at cessation of plant operation will be sent to a de-conversion facility or other off-site facility.
The UBC Storage Pad will be addressed during facility decommissioning. No contamination of
stormwater runoff from the UBC Storage Pad is expected during the life of the facility. This is
corroborated by experience from the operating experience of similar facilities in Europe.
However, the runoff will be monitored as part of the site monitoring program.

The Site Storm Water Detention Basin sediment will be sampled and tested and removed for proper
disposal as needed. Excavations and berms will be leveled to restore the land to a natural contour.

Closure of site septic systems will be done in accordance with NMED's Guidelines for septic systems.
Residual materials will be sampled and tested for contamination prior to system abandonment.

Ground water monitoring wells will be decommissioned in keeping with state regulations at a time when
they are no longer required for monitoring activities.

All relevant closure documents will be retained post-decommissioning for the time period required for
their retention.

LES intends to utilize a surety method, such as a letter or line of credit or surety bond, to provide
reasonable assurance of decommissioning funding as required by 10 CFR 40.36(e)(2) and 70.25(f)(2).
Finalization of the specific financial instruments to be utilized will be completed, and signed originals of
those instruments will be provided to the NRC, prior to LES receipt of licensed material. LES intends to
provide continuous financial assurance from the time of receipt of licensed material to the completion of
decommissioning and termination of the license. Since LES intends to sequentially install and operate
the Separations Building Modules over time, financial assurance for decommissioning will be provided
during the operating life of the NEF at a rate that is in proportion to the decommissioning liability for
these facilities as they are phased in.

The surety method adopted by LES will provide an ultimate guarantee that decommissioning costs will
be paid in the event LES is unable to meet its decommissioning obligations at the time of
decommissioning. The surety method will also be structured and adopted consistent with applicable
NRC regulatory requirements and in accordance with NRC regulatory guidance contained in NUREG-
1727.

Standard Closure Requirements: The following paragraphs are standard permit conditions.
Please read the condition and check the boxes that you will comply with as a condition of your

permit.
This facility will comply with the following closure requirements:

The discharger will notify NMED at least 30 days prior to cessation of operations and will
provide a schedule for implementation of the closure plan.

This facility will conduct post closure monitoring at the frequency and locations prescribed
under the active permit for a period approved by NMED. If Regulation 20.6.2.3103 NMAC
ground water standards are violated or toxic pollutants are present during post closure
monitoring, this facility will implement the contingency plan required in the active permit.
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,_X— All monitoring wells will be plugged and abandoned in accordance with NMED Monitoring Well
—d Construction and Abandonment Guidelines once NMED has agreed in writing that post closure
ground water monitoring may cease.
Once NMED has approved all closure activities, this facility will submit a letter requesting
X} termination of the discharge permit.

TECHNICAL SUPPORT

The following information must be submitted as required by Regulation 20.6.2.3106, and 20.6.2.3109
NMAC.

7. Other Discharge Locations [20.6.2.3106.C.2 NMAC):

7.a. List the locations of any other discharges at this facility not covered by this permit but permitted
under the New Mexico Liquid Waste Disposal Regulations, Hazardous Waste Management
Regulations, Federal Clean Water Act (NPDES), and any un-permitted discharges. Add rows

as necessary to include all other discharge locations.

No other discharge locations are present.

Discharge Type Permit Identification Discharge Location
(septic tank/leachfields, surface water Description
discharges, etc.)

7.b. Area Map: On the appropriate United States Geological Survey (USGS) 7.5 minute
topographic quadrangle map, identify the location of all water supply wells, injections wells,
seeps, springs, bodies of water, and watercourses within one mile of the outside perimeter of
the discharge site.

The area map is provided in Attachment G.
The local road map is provided in Attachment H.
Directions to the site: Drive 5 miles eastbound from the City of Eunice, New Mexico, on New

Mexico Highway 234. The NEF site is approximately one mile west of the Texas border on the
north side of New Mexico Highway 234.
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Flooding Potential [20.6.2.3106.C.4 NMAC):

Describe the flooding potential of the discharge site based on the latest Federal Emergency
Management Agency flood plain map or site specific analysis:

Flooding Potential

The NEF site is located above the 100 or 500-year flood elevation. The NEF site is contained
within the Landreth-Monument Draw Watershed. The closest water conveyance is Monument
Draw, a typically dry, intermittent watercourse located about 2.0 miles west of the site. The
maximum historical flow for Monument Draw is 1,280 ft*/s measured June 10, 1972. All other
historical maximum measurements are below 70 ft¥s.

The location of the NEF site is not mapped by the FEMA flood mapping program due to the
lack of surface hydrologic features in the area and low flood potential.

Flood information for the City of Eunice from FEMA is provided in Attachment I.

The potential for flash flooding is considered minimal due to the high percolation rate of the
soils in the vicinity of the site.

Source for Information:FEMA and the National Enrichment Facility Environmental Report (Part of
NRC License Application — Submitted December 2003.

8.b.

Describe the methods used to control flooding, run-on and run-off at the discharge site (berms,
diversion channels, etc.):

Based on setting the grade level of the facility above the maximum foreseeable flood level, the only
potential flooding of the facility results from local intense rainfall. Protection against flooding is provided
by establishing the facility floor level at 0.15 m (0.5 ft) above the high point of finished grade elevation
and all roads are set at least 0.45 m (1.5 ft) below this. Based on these design features, the probability
of the water level reaching the building finished floor is negligible.

Storm water runoff from the site is directed to two storm water basins as described in Section
6.a.ii of the Permit Application.

A diversion ditch and berm will be constructed along the northern portion of the site to divert
upstream overland sheet flow around the NEF buildings. This diversion ditch will be designed
to divert the 24-hour, 100-year rainfall. The eastern portion of the diversion ditch will be routed
through the Site Storm Water Detention Basin (SSDB). The storm water from the diversion
ditch will be routed through the basin, but will not be changed in either volume or runoff rate.
The western portion of the diversion ditch will be discharged into the natural terrain and will
flow south via overland flow to the existing multiple culverts under New Mexico Highway 234.

Mitigation measures will be in place to minimize potential impact on soils from storm water
runoff. These include the following items:
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¢ Cleared areas not covered by structures or pavement will be stabilized by acceptable

means as soon as practical.

o Surface runoff will be collected in temporary (during construction) and permanent

retention/detention basins.

¢ Drainage culverts and ditches will be stabilized and lined with rock aggregate/rip-rap to
reduce flow velocity and prohibit scouring.

9. Geologic and Soil Information [20.6.2.3106.5 NMAC]:

9.a. Lithology: Describe the lithology and thickness of each geologic unit below the discharge
site and indicate which units bear water. This information may be obtained from a driller’s log
or geologic report. Include photocopies of all well logs with the application. Add rows as

necessary to include all units.

Unit Description Thickness (feet) Water
Bearing
(Y/N)
Mescalero Sands/Blackwater
Draw Formation: Dune or dune-related Oto10 N
sands
Gatufia/Antlers Formation: Pecos River
Valley alluvium consisting of Sand and silty
sand with interbedded caliche near the
surface and a sand and gravel base layer. 25 to 50 N
Light yellow to reddish brown, dry, very
dense silty fine- to medium-grained,
caliche-cemented sand with some caliche
lenses.
Chinle Formation {Dockum Group Y:
redbeds): clay mudstone interbedded with . '.
silt and sandstone layers. Red to purple, 18010450 |solategns;;:t layer
very hard, high plasticity clay.
Santa Rosa Formation (Dockum Group)
Sandy red beds, 450 to 760 Y
conglomerates and shales.

Source for information:

National Enrichment Facility Environmental Report, Revision 1, February 2004, Table 3.3-1 based on: BLM,

2003; TTU, 2000; DOE 1997b:

BLM, 2003. Assessment Of Water Resources In Dewey Lake And Santa Rosa Formations, Lea
County, New Mexico, A Proposal Through BLM Field Office, Allan Sattler (Sandia National
Laboratories) and Jerry Fant (BLM), September 16, 2003.

TTU, 2000. Geology of the WCS-Flying W Ranch, Andrews County, Texas, Texas Tech
University Water Resources Center, April, 2000.
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DOE, 1997b. Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact
Statement, Chapter 4, Description of the Affected Environments, U.S. Department of Energy,

September, 1997.

Hydrologic Investigation, Section 32; Township 21 Range 38, Eunice, NM, Cook-Joyce, Inc, Austin TX, 19 Nov,
2008.

Note: Attachment C is a copy of the Final Report of the Hydrologic Investigation for the site. It
provides all backup ground water information for the site including borings logs for the nine
shallow ground water investigation borings, the five geotechnical borings and the construction

summaries for the three monitoring wells.

9.b. Soil Map: Attach a copy of the United States Department of Agriculture (USDA) Natural
Resources Conservation Service (NRCS) soil survey map and descriptive information for
soil(s) associated with the discharge site.

The soil map (see Attachment J) is a taken from the latest county soil survey: USDA Soil

Survey of Lea County New Mexico, U.S. Department of Agriculture, Soil Conservation Service
in Cooperation with New Mexico Agricultural Experiment Station, January 1974. Site soils are
generally sandy, derived from dune sands or the underlying alluvium, are locally cemented by

or contain caliche.
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10. Signatures:

Owner: | certify that | am the legal owner of the property in which all discharges will occur. |
certify that | am knowledgeable about the information contained in this application, and
believe the information is true, complete and accurate.

Print Name:

Signature: Date

Responsible Party* (if property is leased or operated by someone other than the owner):

| certify that | am knowledgeable about the information contained in this application, and
believe the information is true, complete and accurate.

Print Name: R. M. Krich
Vice President - Licensing, Safety and Nuclear Engineering
Louisiana Energy Services, LP

Signature: W% Date “’//Zé/ﬂ wd

* Enclose a signed copy of the lease agreement between the responsible party and the owner of the property on which the
proposed discharge will occur. Lease agreement should be valid for the duration of the discharge permit or until the
discharge permit is modified to reflect a new lessee.

Attachment K provides the Grant of Easement and Right of Way from the State of New Mexico to
LES and the Agreement Regarding Land Use Restrictions or Conditions from the State of New
Mexico.
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SUMMARY OF APPLICANT’S PUBLIC NOTICE REQUIREMENTS
FOR GROUND WATER DISCHARGE PERMITS

The New Mexico Water Quality Control Commission Regulations (20.6.2 NMAC) public notice
requirements of 20.6.2.3108 NMAC were revised effective September 15, 2002 to require the
applicant to provide notice to neighboring properties during the discharge permit application process.
This document summarizes the applicant’s public notice requirements and provides answers to
frequently asked questions.

The Water Quality Control Commission Regulations are available on the New Mexico
Environment Department’'s (NMED) internet web site. The web site address is:
www.nmenv.state.nm.us
Click on the heading “Environmental Protection Regulations”, then “Water Quality-- Ground and
Surface Water Protection”. The public notice regulations are in Section 20.6.2.3108 NMAC. You can
also call the Ground Water Quality Bureau at (505) 827-2900 and we will mail you a copy of the
regulations.

STEP 1 - SELECTING AND IMPLEMENTING A PUBLIC NOTICE OPTION

Anyone applying for a new permit or renewing or modifying an existing permit must provide
public notice to neighboring properties (See FAQs). The applicant must select one of three public
notice options by checking the selected box on page 3 of the Ground Water Discharge Permit
Application. When the NMED receives the application and deems it administratively complete,
we will send the applicant the instructions and materials necessary to implement the selected
public notice option. The applicant must implement the public notice option within 30 days of
submitting their application to the NMED. The applicant’s public notice options are:

Public Notice Option 1
Posting a sign: The sign must be prominently posted in a conspicuous public location at or near the
existing or proposed facility for 30 days. The sign should be visible so that passersby are likely to see
it. The sign will be a synopsis of the full public notice prepared by NMED.

and
Sending direct notice to adjacent property owners: The public notice prepared by NMED must be
sent to all “adjacent property” “owners of record” by certified mail, return receipt requested.

and
Sending direct notice to the owner of the discharge site: If the applicant is not the owner of the
discharge site, the applicant must send the public notice prepared by NMED to the owner, by certified
mail, return receipt requested.

Public Notice Option 2
Posting a sign: The sign must be prominently posted in a conspicuous public location at or near the
existing or proposed facility for 30 days. The sign should be visible so that passersby are likely to see
it. The sign will be a synopsis of the full public notice prepared by NMED.

and

20.6.2 NMAC Subpart 3 Discharge Pemmit Application September Page 33 of 36 Discharge Plan Application
2003



Placing a display advertisement: The display ad must be at least two inches by three inches in size
and must be published in a newspaper of general circulation in the location of the proposed
discharge. The display ad will be a synopsis of the full public notice prepared by NMED.

and
Sending direct notice to the owner of the discharge site: If the applicant is not the owner of the
discharge site, the applicant must send the public notice prepared by NMED to the owner, by certified
mail, return receipt requested.

Public Notice Option 3

Sending direct notice to property owners within 1/2 mile of the discharge site: The public notice
prepared by NMED must be sent to all property “owners of record” within %2 mile of the discharge site
by certified mail, return receipt requested.

and
Sending direct notice to the owner of the discharge site: If the applicant is not the owner of the
discharge site, the applicant must send the public notice prepared by NMED to the owner, by certified
mail, return receipt requested.

Step 2 - Providing Proof that the Applicant Completed Public Notice

Proof of Notice

Within 15 days of completion of the public notice requirements above, the applicant must submit proof
of notice to NMED. Depending on the option selected, proof of notice may include list of property
owners’ names and addresses, copies of certified mail return receipts, a copy of the published display
ad indicating the newspaper and date of publication, and an affidavit of sign posting. If the
department determines that the notice provided is inadequate, the department may require additional
notice in accordance with the requirements above.

Important Definitions
The following definitions are excerpted from the Water Quality Control Commission regulations,
20.6.2 NMAC.

“adjacent properties” means properties that are contiguous to the discharge site or property
that would be contiguous to the discharge site but for being separated by a public or private
right of way, including roads and highways.

“discharge site” means the entire site where the discharge and associated activities will take
place. '

“owner of record” means an owner of property according to the property records of the tax
assessor in the county in which the discharge site is located.
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Frequently Asked Questions

Where can | get a copy of the new public notice regulations?
The Water Quality Control Commission Regulations are available on the New Mexico Environment
Department’'s (NMED) internet web site. The web site address is:

www.nmenv.state.nm.us
Click on the heading “Environmental Protection Regulations”, then “Water Quality-- Ground and
Surface Water Protection”. The public notice regulations are in Section 20.6.2.3108 NMAC.

You can also call the Ground Water Quality Bureau at (505) 827-2900 and we will mail you a copy of
the regulations.

When do the new public notice regulations go into effect?
September 15, 2002

Do the new public notice regulations apply to me?

The regulations apply to all applications for new permits, renewals, and modifications that are
submitted to NMED on or after September 15, 2002. Page 3 of the application has a section for the
applicant to select one of three public notice options. If you submitted an application for a new
discharge permit, renewal or modification before September 15, 2002, then the regulations will not
apply to you until you renew or modify your permit, even if your permit has not yet been issued.

Where at my facllity should the sign be posted?

In many cases the sign should be posted in a location near the front entrance to the facility where it is
likely to be seen by passersby. Other conspicuous public locations can be approved in advance by
the Ground Water Quality Bureau if they are more likely to provide notice to the public. You can
contact the Ground Quality Bureau at the number below to obtain approval for an alternate sign
posting location.

Where do | get the sign that will be posted at my facility?
When the NMED receives the application and deems it administratively complete, we will send the

applicant the instructions and a laminated poster with an invoice for $15.00.

How long do | have to keep the sign up at my facility?
The sign must be posted for 30 days.

What properties are considered to be “adjacent” to my property?

“Adjacent properties” are those properties that are contiguous to the discharge site or that would be
contiguous to the discharge site except for being separated by a public or private right of way,
including roads and highways.

Who are property “owners of record” and where can | find their names and addresses?

An “owner of record” is an owner of property according to the property records of the tax assessor in
the county in which the discharge site is located. You can call your county tax assessor and they
can, in most cases, provide names and addresses of owners of record within 24 hours. You will need
to provide the tax assessor with the location of your discharge site and ask for names and addresses
of adjacent properties.
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Is there a letter format | should use for the direct notice to property owners?
When the NMED receives the application and deems it administratively complete, we will send the
applicant the instructions and materials necessary to provide direct notice to property owners.

What if there are no adjacent properties other than properties | own?
If the applicant owns the adjacent properties, then they must implement Option 2 by posting a sign,
placing a display ad and notifying the property owner if the owner is different from the applicant.

Is there & required format for the display advertisement?
When the NMED receives the application and deems it administratively complete, we will send the
applicant the instructions and materials necessary to place a display advertisement.

What proof must | provide to the NMED to demonstrate that | provided public notice in
accordance with the new regulations?

Within 15 days of completion of the public notice requirements, the applicant must submit proof of
notice to NMED. Depending on the option selected, proof of notice may include a list of property
owners’ names and addresses, copies of certified mail return receipts, a copy of the published display
ad indicating the newspaper and date of publication, and a signed affidavit that the sign was posted.
If the department determines that the notice provided is inadequate, the department may require
additional notice in accordance with the new regulations.

Who do | contact if | have additional questions?
You may contact Jerry Schoeppner, Chief of the Ground Water Quality Bureau or Maura Hanning,
Manager of the Ground Water Pollution Prevention Section at (505) 827-2900.
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METHODS USED TO CALCULATE DISCHARGE VOLUMES



ATTACHMENT B
Methods Used to Calculate Discharge Volumes

Peak Discharge Flows

For runoff calculations to the SSDB and USPSRB, peak discharge volumes are based
on the 24-hr, 100-yr rainfall of 6 inches times the runoff area. For the USPSRB, the two
blowdown components were also added to yield a total peak discharge.

For the TEEB, peak discharge volume is the maximum estimated discharge from the
Liquid Effluent Collection and Treatment System in a single day.

Peak discharge into the site septic systems is based on the design capacity serving 422
employees.

Average Discharge Flows

For runoff calculations to the SSDB and USPSRB, average discharge volumes are
based on the annual rainfall of 14 inches (1.17 feet) evenly distributed throughout the
year times the runoff area. For the USPSRB, the two blowdown components were also
added to yield a total average discharge.

For the TEEB, average discharge volume is the average daily discharge from the Liquid
Effluent Collection and Treatment System.

Average discharge into the site septic systems is based on the actual staff of NEF which
is based on an employee count of 210.

Peak and average discharge flows into the three basins are summarized in the attached
two sheets.



Peak Discharge Flows

Rainfall | Runoff Area| Total Flow | Total Flow
Location Source Depth (ft) {acres) |(acre-ft/day) {gpd)
Rainfall
Runoff 24-
br,100-yr
SSDB Total| Storm 0.5 95.6 47.8| 15,574,617
Rainfall
Runoff 24-
hr, 100-yr
USPSRB Storm 0.5 228 11.4] 3,714,448
Total Flow
(apy)
Cooling
Tower
Blowdown 5,051,845 13,841
Boiler
Blowdown 36,500.00 100
USPSRB
Total 3,728,389
“Process
discharge
TEEB flow 5,350
TEEB Total 5,350




Average Discharge Flows

Total Flow
Rainfall |Runoff Area| (acre- Total Flow
Location Depth (ft) (acres) ft/vear) __(gpd)
Annual
SSDB Total| Rainfall 1.17 95.6 111.9 99,848
Annual
USPSRB Rainfall 1.17 22.8 26.7 23,813
Total Flow
(9py)
Cooling
Tower
Blowdown 5,051,845 13,841
Boiler
Blowdown 36,500 100
USPSRB
Total 37,754
Process
discharge
TEEB flow 669,884 1,835
TEEB Total 1,835
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In accordance with the Scope-of-Services outlined in a letter from Cook-Joyce, Inc. (CJl) dated
19 August 2003, CJ! was contracted by Lockwood-Greene Engineering and Construction (LG)
to conduct a hydrogeologic investigation of an undeveloped property in southeastem New
Mexico. The hydrogeologic investigation was conducted on behalf of Louisiana Energy
Services' efforts to license and operate a uranium enrichment facility at this site. The following
sections detail CJI investigational activities at the site.

1.0 INTRODUCTION

1.1 - SITE DESCRIPTION

The approximate 560-acre site is located 2 miles east of Highway 18 in Eunice, Lea County,
New Mexico, as shown on the Site Location Map (Figure 1). The property includes the portion
* of Section 32, Township 21, and Range 38 of the New Mexico State grid system that lies north
of New Mexico Stéfe Highway 234, which runs east and west across the southem portion of
Section 32. There are no permanent structures on-site. Currently the property is used for cattle
grazing.

The site is characterized by sandy topsoll, sparse vegetation including mesquite trees, some

rolling séri'd dunes, and about 30 feet of topographic relief from north to south. Although there

are numerous operational ol wells within close proximity to the site, there are none on the
subject property. There are three man-made features on-site. The first is & gravel road that

trends north-south near the center of the site. The road Is primarily used by haul trucks entering

and exiting an adjacent surface mine facllity that is located north of the site. The second man-

made feature is a gravel pad approximately 200’ x 300’ that was constructed in early September
during field activities. The third feature is an underground carbon dioxide gas pipeline that is

operated by Trinity Pipeline and crosses the site from approximately the northwest comer to the

southeast comer of the property.

1.2  ADJACENT PROPERTIES

There are several industrial developments within relatively close proximity to the site (see
Figure 2). The site is bordered to the north by a rallroad spur that operates between the-town of
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Eunice and Waste Control Specialists, LLC (WCS). WCS operates a permitted RCRA landfill
and waste storage and processing facilities, and specializes in hazardous and low-level nuclear
waste at their facility. The WCS facility, which is located just across the border in the State of
Texas, is located within about one-half mile east/northeast of the eastern-most portion of the
subject property. WCS also owns the adjacent undeveloped property to the east (Section 33),
between Section 32 and the \_NCS facility.

The Lea County Municipa!l Landfill is located immediately south of State Highway 234 near the

southeast comer of the subject property. With the exception of the Lea County Municipal
Landfill and a few oil wells, adjacent property south of State Highway 234 is undeveloped.
Although prirharily undeveloped property borders the site to the west, there is a landfarm in
operation within about one-half mile of the western boundary of the subject site. Though not
thoroughly investigated as a part of this project, the D & D Landfarm appears to remediate soil
from off-site sources that may have been affected by oil exploration processes.

There are two industrial facilities located about one-quarter mile north of the subject property.
The two facilities are Wallach Gravel Quarry and Sundown. Wallach has operated a surface
mining operation on their property since about the 1950's. Sundown operates an oil
recovery/recycling facility which includes a sludge pond and an oil storage tank farm that is used
to store oil and sludge recovered from oil exploration processes. '

In addition to the active facilities located in the area of the site, an abandoned sand and gravel
quarny is located to northeast of the site on WCS property and which is referred to on USGS
maps as Baker Spring.

LOCKWOODGREENEWFINALWI30T0 2
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2.0 ' HYDROGEOLOGIC INVESTIGATION FIELD ACTIVITIES

On 25 August 2003, CJI personnel mobilized to the site to conduct field activities related to the
hydrogeologic investigation. The field activities were conducted to collect data to identify and
characterize the hydrogeologic conditions of the uppermost water-bearing zone beneath the
site. The investigation consisted of the installation of nine borings to the top of the redbed to
determine: &) the depth to the redbed, and b) if shallow groundwater is present in the overlying
sand unit. Because groundwater was not located in the shallow sand unit, three additional
monitor wells were installed into a silty sand unit in the redbeds at an approximate depth of 240
feet below ground leve! (bgl). These three monitor wells were gauged to evaluate If
groundwater was present. Only one of the three wells produced groundwater. Groundwater
samples were collected from this monitor well. Detailed field activities are described in
Appendix B. .

21 GENERAL GEOLOGIC CONDITIONS

Prior to initiation of the field investigation, the general hydrogeologic conditions were evaluated..
The data reviewed were obtained from past investigations of the WCS property, the Lea County
Landfill, and pedestrian surveys of the Wallach sand and gravel operation to the north. The
area is unl‘ierlain with appljoximately 25 to 50 feet of primarily unconsolidated sand with thin to
medium lenses of gravel. Perched or localized pockets of groundwater in this unit were
identified as being present to the north of the site in the Wallach mining excavation and to the
east in some plezometers located on the WCS property. '

The sand unit is underiain by the Triassic aged Dockum Group or redbeds. The redbed consist
primarily of a clay mudstone that is interbedded with silt and sandstone zones. Laterally
consistent silt and sandstone zones have been identified at depths of approximately 125 feet
and 230 feet below ground level (bgl). In addition, & discontinuous silt zone at approximately
180 feet BGL has been identified in past investigations of the WCS property. Groundwater has
not been identified in the 125-foot silty sandstone zone. Groundwater in the 180-foot'zone is
present at some locations but not continuously across the WCS property. Groundwater is
present In & 230-foot zone across the entire portion of the WCS property that has been
investigated. ' -
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22  SHALLOW SUBSURFACE INVESTIGATION

Prior to mobilizing to the site, nine proposed boring locations based on a 1,00-foot center grid
pattern were overlain on an USGS-based site map (see Figure 3) and the associated
coordinates for each of these boring locations was ascertained. On 25 August 2003, CJi
personne! conducted a walking survey of the majority of the site while the predetermined boring
locations were staked. Boring locations were located using @ hand-held GPS unit. With the
exception of B-1, each boring location was staked as close to the predetermined coordinates as
possible. Due to the presence of sand dunes, it was necessary to field-locate B-1 about 75’
northwest of its mapped location.

Nine borings, B-1 through B-9, were installed and geolggica!ly logged to the geological contact
of the “redbeds”. The borings were drilled using solid and hollow stem augers and the borings
were geologically logged from the cuttings. The boring logs are presented in Appendix A. The
borings ranged in ge'pth from 35 feet to 60 feet. The depth and elevation of the redbed in each
of the borings is ghown in Table 1. Once the borings were advanced to the contact, the
boreholes were then allowed to remain open for a niinimum of 24 hours to determine if shallow
groundwater was present. )

The uppéf‘ unit was typically described as a dry, red and gray, silty sand with some gravel and
gravel layers present. The borings were gauged for a minimum period of 24 hours and
groundwater was not identified in any of the nine borings. Following the gauging period, the
borings were backfilled with cuttings from the drilling operations.

23  DEEP SUBSURFACE INVESTIGATION

Upon completion of the shallow subsurface investigation, an investigation of the underlying
strata was conducted for the purpose of identifying the uppermost water-bearing zone at the
expected depth of 230 feet bgl. This portion of the Investigation consisted of the installation of
three test borings to define the interval of the suspected 230-foot uppermost groundwater-
bearing zone. Once the subsurface geologic data were obtained through geophysical logs,
these data were used to design three monitor wells (MWs) near B-1, B-7, and B-9. A summary
of the field activities is presented in Appendix B. -

LOCKWOODGREENE\FINALVI070 4
RO31118_REPORT.DOC

Ly



c'-

2.3.1 Geophysical Borings

Three test borings were drilled with air rotary method to a depth of 250 feet bgl without the
collection of soil or core samples. The borings were filled with water from a supply well on the
WCS property that is completed into the Santa Rosa formation of the Dockum Group. CJI
personne! then geophysically logged the borings. The three test boreholes (B-3, B-7, and B-9)
were logged for resistivity using & Mineral Logging Systems unit 1502-282. The geophysical
logs of the three test boreholes can be found in Appendix C of this report.

The geophysical logs indicate that more resistive zones, which are indicative of zones of higher
sand and silt content than the baseline clay zones, are located at approximate depths of 100
feet and 225 feet BGL in each of the three borings. A discontinuous resistive zone, at an
- approximate depth of 185 feet BGL, was also detected in Borings B-3 and B-9, but not in B-7.

232 Monitor Well Drilling and Installation Program

The three monitor wells were designed based on the results of the geophysical logs. The
design consisted of the plaoement of the screened interval across the '230-fqot zone that is
approximately 15 feet in thickness. A sand filter pack was placed in the annular space around
the screefi and extended a minimum of 3 feet above the screen. Well centralizers were placed
approximately every 50 feet along the well casing to prevent the well from contacting the
borehole wall to ensure a proper filter pack and well seal. Above the sand filter pack, bentonite
chips were placed to seal the screened interval from potential infiltration from above. The
bentonite chips were placed to a depth of 75 feet bgl. A cement-bentonite grout was placed
above the bentonite chip seal. Monitor Well Completion Diagrams for each of the wells are
presented in Appendix D.

‘The wells were completed at the surface with 4-inch square steel box tubing with a lockable cap
and a 4-foot square concrete pad. Cattle panels were placed around the wells 1o help prevent
livestock from damaging the wells. A detalled summary of the monitor well drilling and
construction activities is included in Appendix B.
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2.4  SURVEY DATA

A survey of the locations and elevations of the 9 borings and 3 monitor wells was conducted by
Pettigrew and Associates, a Registered Professional Surveyor. In addition, top-of-casing
elevation and top of concrete pad elevation data were collected at each of the monitor wells.
The results of these data are shown on the boring logs and the Monitor Well Construction
Diagrams and a report of the survey results are presented in Appendix G. The boring and
monitor well surveyed locations are shown on Figure 3.

25 GROUNDWATER LEVEL DATA COLLECTION

On 22 September, CJI began collecting groundwater elevation data from MW-1, MW-2, and
MW-3 to evaluate groundwater recharge in the sc;eened interval. Measurements weré
collected using an electric e-fine that records to 0.01 foot. The results of the groundwater level
data are presented on Table 2.

- Groundwater was present in Monitor Well MW-2 but Monitor Wells MW-1 and MW-3 did not
produce groundwater. Groundwater levels continued to recharge in MW-2 throughout the
monitoring period.

Due to the lack of groundwater in Monitor Wells MW-1 and MW-3, deionized water was placed
in the wells. The wells were surged in an attempt to remove any smearing of the borehole walls
that might have been present and that could have prevented the well from producing
groundwater. The wells were surged a total of five times over a five day period using a surge
block that forced water to move back and forth through the borehole wall to remove any fines
that may have caused smearing. Water levels were recorded for a three-week period after
surging. The water level in MW-1 remained relatively constant and the water level in MW-3 fell
during the monitoring period, which would indicate that the screened intervals in these two wells
are dry. ‘
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26 GROUNDWATER SAMPLING

Groundwater samples were collected from Monitor Well MW-2. Lockwood Greene coordinated
the delivery of the sample containers and determined the parameters to be analyzed for the
sampling events. Sevem Trent Laboratories (STL) and Framatome supplied the sample
containers. Two groundwater sampling events were conducted. Due to the short holding times
of some of the parameters, each of the sampling events was conducted over a two day period.
Samples were collected on 14 October 2003 and 11 November 2003 for the containers supplied
by STL. Samples were collected on 19 October 2003 and 12 November 2003 for the contairérs
supplied by Framatome.

Because groundwater had not reached equilibrium in MW-2 prior to each sampling event, the
available groundwater in the well had not stagnated and therefore purging was not conducted
prior to sampling. The samples were collected using new dedicated disposable 2-inch diameter
bailers. The samg(es were placed in the laboratory supplied containers and placed on ice for
next day delivery to the laboratories. The samples were transported under standard chain-of-
custody procedures. During the sampling activities, the sampling team donned latex gloves to
prevent cross contamination. :
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The data collected from the field investigation activities and from past investigations on the
WCS property to the east have been used to develop a general model! of the site characteristics.
The model includes a top of redbed contour map, a hydraulic gradient map of groundwater in
the 230-foot zone, and a hydrautic conductivity calculation of the 230-foot zone.

3.0 DATA ANALYSIS

The top of redbed structure map is presented as Figure 4. The top of red bed represents the
paleogeographic surface of this unit prior to being covered by the overburden sand and silt
material that extends to the cument land surface. Based on the structure map there is a
northwest-southeast irending ridge in the redbed that is located to the northeast of the subjec{
site. Along the southwest toe of this ridge appears to be a top of redbed drainage that slopes to
the south. To the east of the subject site in Section 33, the redbeds generally slope towards this
drainége feature. Beneath the site, the drainage feature generally slopes to the southwest
comer of the property in an east to west drainage feature. This drainage feature has relief of
approximately 40 feet. ‘

A groundwater gradient map from wells completed in the 230-foot zone on the WCS site has
been extended to include the groundwater elevation data from Monitor Well MW-2. The
groundwater gradient map Is presented as Figure 6. The gradient is shown to be in a south-
southwesterly direction on the WCS site and appears to be in a south-southeasterly direction in
the area of MW-2 on the LES property. The gradient in the area of MW-2 is approximately
0.011 feet per foot. ’

Based on recovery rates of groundwater in Monitor Well MW-2, the hydraulic conductivity of the
230-foot zone has been calculated at 3.7 x 10° cm/sec (3.8 feet/year). The hydraulic
conductivity was calculated using Hvorslev's rising head slug test method. The hydraulic
conductivity calculations are presented in Appendix E.

Using the calculated groundwater gradient and the hydraulic conductivity value, the
groundwater velocity has been calculated to be 0.3 feet per year. The calculation of
groundwater velocity is presented in Appendix F. It should be noted that the porosity value
used In the calculation was developed from laboratory analysis of soil samples collected from
this zone from the WCS site. i
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4.0 CONCLUSIONS

Based on the field activities and data collected to date, the following conclusions have been
made:

e The surface soils at the site consist mainly of fine sand and silt. There are minimal
amounts of gravel in certain zones but grave! is not consistently present throughout the
site;

¢« The upper geologic contact of the redbeds, in boreholes B-1 through B-9, is found
between 23' BGL and 46' BGL. The red bed surface is a paleogeographic surface that
slopes towards the southwest comer of the property;

« Shallow groundwater was not detected above the redbeds in boreholes B-1 through B-8;

e The 230-zdhe. that is believed to cormrespond with the water-bearing zone that WCS is -
monitoring, is found to be approximately 15 feet thick and was encountered at depths
ranging from 214 feet to 222 feet BGL;

-« Based on interpretation of on-site and off-site data the groundwater gradient in the 230-
foot zone is approximately 0.011 feet per foot to the south-southeast beneath the area of
investigation;

s« The hydraulic conductivity of the 230-foot zone has been calculated to be 3.7x10°
cn/sec; and

¢ The velocity of the groundwater flow is approximately 0.3 feet per year.
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TABLE 1

SHALLOW BORHOLE SURVEY DATA
Lockwood Greene Engineering and Construction
Eunice, New Mexico

Surface Elevation Depth to Redbed | Elevation at Top of Redbed
Boring (feet MSL) (feet MSL) (feet MSL)
B-1 3,396 55 3,341
B-2 3,402 34 3,368
B-3 3,403 23 3,380
B4 3,401 45 3,356
B-5 3,409 43 - 3,366
B-6 3,415 45 3,370
B-7 . 3,415 26 3,389
B-8 e 3,423 38 3,385
B-9 3,421 46 3,375
GREENEVINALV03070\ b

LOCKWOOD
T031119_TABLE 1.00C




’ | n
TABLE 2 -

GROUNDWATER LEVEL DATA

Lockwood Greene Engineering and Construction
Eunice, New Mexico

Monitor Well MW-1 Monitor Well MW-2 Monitor Well MW-3

DATE DTW TOC DATE DTW TOC DATE DTW TOC
9/22/03 dry 9/22/03 190.78 9/22/03 dry
9/23/03 dry 9/23/03 165.04 9/23/03 dry
9/24/03 dry 9/24/03 153.85 9/24/03 dry
9/25/03 dry 9/25/03 149.68 9/25/03 dry
9/26/03 dry 9/26/03 148.67 9/26/03 dry
9/29/03 dry $/29/03 138.71 9/29/03 dry
9/30/03 dry 9/30/03 135.11 9/30/03 dry
10/1/03 dry 10/1/03 164.07 10/1/03 dry
10/2/03 dry 10/2/03 149.14 10/2/03 dry
10/3/03 dry ' 10/3/03 142.58 10/3/03 dry
10/6/03 dry 10/6/03 145.03 10/6/03 dry
10/7/03 dry 10/7/03 138.11 10/7/03 dry
10/8/03 dry 10/8/03 140.64. 10/8/03 dry
10/9/03 dry 10/2/03 136.9 10/9/03 dry
10/10/03 -dry 10/10/03 133.68 10/10/03 dry
10/13/03 dry 10/13/03 N/A 10/13/03 dry
10/14/03 dry 10/14/03 140.53 10/14/03 dry
10/15/03 dry 10/15/03 165.48 10/15/03 dry
10/16/03 212.1 10/16/03 148.52 10/16/03 220.36
10/17/03 215.02 10/17/03 141.86 10/17/03 224.37
10/18/03 215.03 10/18/03 N/A 10/18/03 224.58
10/19/03 214.56 10/19/03 133.55 10/19/03 224.73
10/20/03 214.52 10/20/03 147.56 10/20/03 224.79
10/22/03 214.43 10/22/03 130.79 10/22/03 224.98
10/24/03 214.32 10/24/03 “125.54 10/24/03 225.23
10/27/03 214.35 10/27/03 120.33 10/27/03 225.5
11/4/03 214.37 11/4/03 115.84 11/4/03 228.14
11/7/03 214.4 11/7/03 115.02 11/7/03 228.31
11/10/03 214.36 11/10/03 114.91 11/10/03 226.58
11/11/03 N/A 11/11/03 114.24 11/11/03 N/A
11/12/03 N/A 11/12/03 121.82 11/12/03 N/A

DTWTOC - Depth to water from top of casing.

Monitor Well MW-2 was developed on £/30, 1072, 10/7, 10/8, and 10/10.

Groundwater samples were collected from MW-2 on 10/14, 10/15, 10/19, 11/11, and 11/12.

Monitor Wells MW-1 and MW-3 were surged five imes using 12 to 13 gallons of DI water from 10/16 - 10/20.
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TYPE: 6" Flight Augers

LOG OF BORING NO. B-1
Lockwood Greene Engineering and Construction

LOCATION: Eunice, N.M.

‘Fr

STRATUM DESCRIPTION

D
SYMBOL

_FOOT OR
REC/(RQD), %

BLOWS PER

N 522,969.2 E 925,623.0 El 3396.49

{LAVER
ELEV./
DEPTH

h381.5

1t Fine sand with silt - very loose, very dry,
L red, (SM).
s THT
L
111
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CE[]-:E'
RaK
15
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LJ * & . . ’
..0
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& L)

- very dcy, red and gray, (SW).
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LA I8

o Fine sand with silt and abundant gravel
e (<1-1/2" Dia.) - very dry, red, (SW).
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Fine sand with silt and gravel (<1/2" Dja.)

Fine sand with silt and gravel (<1-1/2" Dia)

15.0,

3341.5

a

Top of red bed, silty clay - very dry, red,
(CL).
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[P W WH NWWNE RN WYY NN NN Iy A I A W I e
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17.0%

55.0
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| COMPLETION DEPTH: 60.0'
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60.0

1| gOOKEJOYCE INC.

AND  CONSULTING

DATE: 8-28-03 PROJECT NO.: 03070
812 WEST ELEVENTH

c AUSTIN, TEXAS 78701-2000

’ 51214748097 FAX 1512)474-8482
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LOG OF BORING NO. B-2
Lockwood Greene Engineering and Construction

LAYER

STRATUM DESCRIPTION ELEV./
DEPTH

DEPTH, FT
SYMBOL
SAMPLES

BLOWS PER
FOOT OR

REC/(RQD), %

N 522,906.4 E 927,284.7 El 3402.31

TYPE: 8" Hollow-Stems ' : LOCATION: Eunice, N.M.

Fine sand with silt and gravel (<1/2° Dia.)

..0

- very loose, very dry, tan, (SW).

LRI
L)

R
..000.0.0.

Fine sand with silt and gravel (<1/2" Dia.)
- very loose, very dry, red, (SW). )
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.‘0.0
L)

Fine sand with silt and gravel (<1/2" Dia.)

- very dry, gray and red, (SW).

L
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"Gravel layer from 15.5' - 16.5"
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J 2NN 3368.3

Top of red bed, siity clay - very dry, red, 34.0

some chert present, (CL).

3362.3
§[‘4° TD=40" T 40.0

COMPLETION DEPTH: 40.0'
E DATE: 8-27-03 PROJECT NO.: 03070

AUSTIN, TEXAS 76701-2000 '
(512)474-0097 FAX (512)474-8463

c.. COOK-JOYCE INC.
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LOG OF BORING NO. B-3
Lockwood Greene Engineering and Construction

TYPE: 6" Flight Augers _ LOCATION: Eunice, N.M.
®
Ela lég § : LAYER
E g ggge STRATUM DESCRIPTION ELEV./
S ’ DEPTH
=] @3 g

N 522,942.0 E 928,870.2 El 3403.38

Fine sand with silt - very loose, very dry,

e red, (SM.

T

i
VT Te T T
T ™ g

3396.4

Fine sand with silt and gravel (<1/4" Dia.) -7.0

&

]
L
LRI
O)
OO0

'o.o SO0 VRN
r

L)

-

- very dry, gray, (SW).

- 10 25

o e ®

- 15

I ]E:

R 02 Fine sand with silt and gravel (<1/2" Dia.)
: Joeee: - very dry, gray and red, some chert

| 5g Lt present, (SW).

R X2 3380.4
Top of red bed, silty clay - very dry, red, 230

T (CL). |

. 25 -

- 30 -

- 3368.4
351 “TD=35 35.0

£] COMPLETION DEPTH: 35.0' -

E DATE: 8-28-03 PROJECT NO.: 03070 '
c-. COOK-JOYCE INC. Sheet 1 of 1
ENGINEERNG AND €O _

GIN NSULTING ;
812 WEST ELEVENTH
AUSTIN, TEXAS 78701-2000 '

{6121474-9097 FAX (612)474-8463




LOG OF BORING NO. B4
Lockwood Greene Engineering and Construction

TYPE: _6" Flight Augers LOCATION: _Funice, N.M.
w®
Elgld Bea LAYER
E g g 29 STRATUM DESCRIPTION ELEV./
B < g o DEPTH
& Ns524,233.0 E925,711.8 El 3400.66 -
L X Fine sand with silt - very loose, very dry, -
I 3 gray and red, (SM).
5 g :. . I
-5 {11
- 7 1
- 10 FEE
e AR
111
? Bt
PP LL:
-20 411 : _ B3379.7
I ; Fine sand with silt and gravel (< 1" Dia.) - 21.0-
F : [~ very dfyo redandgray, (SW)- .
25 7]
- 30
_ 35 -]
[ ]
L] '
- 40 Fine sand with silt and gravel (<1° Dia.) -
] very dry, gray and red, (SW). -
P ' 3355.7
d Top of red bed, silty clay - very dry, red, 45.0
[ K (CL). :
50
-
55
st - 3340.7
-_*ﬁ 60 TD=60" 60.0
§| COMPLETION DEPTH: 60.0° -
E 'DATE: 8-28-03 PROJECT NO.: 03070 :
c.. COOK-JOYCE INC. Sheet 1 of 1
ENGINEERING AND CONSULTING !
812 WEST ELEVENTH ‘ '
’ AUSTIN, TEXAS 78701-2000 '
(612)474-8097 FAX (6121474-8463




~ LOG OF BORING NO. B-56
Lockwood Greene Engineering and Construction

TYPE: _0-40' Hollow-Stems 40-45' Air Rotary LOCATION: Eunice, N.M.

JLAYER
STRATUM DESCRIPTION |ELEV
DEPTH

DEPTH, FT
SYMROL
SAMPLES

BLOWS PER
FOOT OR

RECI@QD). %

_N 524,274.0 E 927,281.5 El 3408.85

~ Fine sand with silt - very loose, very dry,

.
. .
gt

red, (SM).
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T
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Finesandwithmlt-verydry,redandgray.

T caliche present, (SM).
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I 3378.9
oo, Fine sand with sil and gravel (< 172" Dia.) | 30.0
+ very dry, gray and red, (SW).

6" gravel layer from 32'-32.5'.
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3" gravel layer
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) U & o000
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s 00000

.0 L]
)

e 3365.9
~'Top of 1ed bed, silty clay - very dry, red, 43.0

_ . (CL). 3363.9
§ 4 TD=45' T 45.0

E COMPLETION DEPTH: 45.0' -
DATE. 8-27-03 PROJECT NO.: 03070

AND CONSULTING q
812 wes*r ELEVENTH
AUSTIN, TEXAS 78701-2000 '
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OEOT2 03070 11.19.03

. LOG OF BORING NO. B-6
Lockwood Greene Engineering and Construction
TYPE: 6" Flight A LOCATION: Eunice, N.M.
® .
Elala S : LAYER
E g g‘ Egg STRATUM DESCRIPTION ELEV./
o DEPTH
Q v = ﬁ
N 524,346.4 E 928,685.6 El 3414.75
: 1'3:.-';"112 Fine sand with silt - very loose,very dry,red,
- S 'f-::'t:_ L Fine sand with silt - very dry, red and gray,
A ‘:.','.'.. [ (SM). :
I i o ¢
[ 101 -4 8
B 555 Fine sand with silt and gravel (< 1/4° Dia.) | 10.0
i Loo! - very dfy, gray, (SW). i
=
[ ]
20 Fine sand with silt and gravel (< 1/2° Dia.)
1 = very dry, gray, (SW).
30
F ]
-35
P %
[ 40- . ) 3374.8
L 11 Fine sand with gilt - very dry, red and gray, | 40.0
A (SM)- ' .
;45 .; ':-' 3369.8
497 Top of red bed, silty clay - very dry, red, 45.0
[E : (CL).
- 50
=
o 3354.8
TD=60" 60.0
COMPLETION DEPTH: 60.0'
DATE: 8-28-03 . PROJECT NO.: 03070
c-- COOK-JOYCE INC. Sheet 1 of 1
ENGINEERING AND CONSULTING 7
€12 WEST ELEVENTH
’ AUSTIN, TEXAS 78701-2000 '
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TYPE: 6" Flicht Augers

LOG OF BORING NO. B-7
Lockwood Greene Engineering and Construction

' LOCATION: Exnice, N.M.

BLOWS PER
FOOT OR
REC/(RQD), %

DEPTH, FT
SYMBOL
SAMPLES

N 525,545.0 E 925,661.4

STRATUM DESCRIPTION

El 3415.00

LAYER
JELEV./
DEPTH

red, (SM).

(SM).

'} 1
oy
Tof
Lo e
T

o

|
:'io'j-fw-‘:'::%; Fine sand with silt - very dry, red and gray,
|
|
|
!
|

B 1 Fine sand with silt - very loose, very dry,

3392.0

=ferbppdteyl

Fine sand with silt and gravel (<1 Dia.) -
P very dry, gray and red, (SW).

3389.0

T L T T T
ke 'l 3 ' .

LR

: / . (CL).

5

o

7 Topofredbed,siltyélay-verydry,red.

26.0

3375.0

TD=40'

"“‘"*?
\

40.0

g COMPLETION DEPTH: 40.0'

DATE 8-28-03 PROJECT NO.:

03070

1 COOK-JOYCE INC.
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ALSTIN, TEXAS 78701-2000
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LOG OF BORING NO. B-8
. Dockwood Greene Engineering and Construction

TYPE: _Hollow-Stem Augers 0-40', 40-45' Air Rotary LOCATION: _Eunice, N.M.

STRATUM DESCRIPTION ELEV./

§ LAYER
S DEPTH

DEPTH, FT
SYMBOL
SAMPLES

2| N525604.7 E212742  El 342329
.-‘:_-{.J:- Fine sand with silt - very loose, very dry,
-k N red, (SM).
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~_B403.3
Fine sand with siit and gravel (<1" Dia.) - 20.0{
very dry, caliche and chert present, sed,

T T 13 ¥

gray.gndm(SW)-

30
.
I Jizi
L I
_‘351;3

o

LJ
&
L

N R | 3385.3
T Top of red bed, silty clay - very dry, red, 38.0
| (CL).

. 3378.3
“45‘ D45 450

COMPLETION DEPTH: 45.0° -
DATE: 82603 PROJECT NO.: 03070 ‘
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— LOG OF BORING NO. B9
Lockwood Greene Engineering and Construction

t Augers

LOCATION:

Eunice, N.M.

FOOT OR
REC/(RQD), %

DEPTH, FT
SYMBOL
AMP
BLOWS PER

STRATUM DESCRIPTION

_N 525,735.9 E 928,595.5 El 3421.33

LAYER
ELEV./
DEPTH

Fine sand with silt - very loose, very dry,
red, (SM).

3415.3

Fine sand with silt and gravel (<1/2" Dia.)
- very loose, slightly moist, (SW).

6.0

3407.3

I 1l
_*20-;: . H
- 1M
s 31
L 1 11
-30.1{.:'_
[ ET T
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5 ":L'.-.'r:
._35-.‘::]:..1..1t..
_ 40 X171
- q‘l..
¢
NS S Yy
- asEf:

" Fine sand with silt - very dry, tedandgray.
(SM).

Fine sand with silt - very dry, gray, (SM).

™

Finesandwuhsﬂt-verydry,redandgray.
(SM).

14.0

3375.3

-
.1

Top of red bed, silty clay - very dry, red,
(CL).

46.0

3361.3

e

“TD=60"

60.0

S COMPLETION DEPTH: 69.0'

DATE 8-28-03
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GROUP Undsturbed Sampie
TYPICALNAMES __ SYMROLS TYPICAL NAMES 1.5-2.0 = Recovered () / Pushed ()
TOPSOIL fg | | coNcrETE Split Spoon Sample Auger Cuttings
Rock Core .
1 60-100=RQD /Recovery |5 Dilstometer
:. | aspmALT DOLOMITE: No Sample N Crandall Sampler
: Rotary Drill E:; Pressure Meter
- 1 A
} GRAVEL — LIMESTONE B Water Table at time of drilling (O No Recovery
Y| Water Table after 24 hours
FILL == | SHALE
SUBSOIL = :.hmnsromw-l.mm
e , Correlation of Penetration Resistance
== | ALLuvIUM SANDSTONE, ‘with Relative Density and Consistency
== SAND & GRAVEL SILT & CLAY
No. of Blows |Relative Density| No. of Blows Consistency
e f . 0-4 ~ Very Loose 0-2 Very Soft
= | corLuviom Ul | snxsroms 5-10 Loose 3.4 Soft
- 11-20 Firm 5-8 ‘Firm
21-30 ‘Very Firm 9-15 Stiff
31-50 Dense 16 - 30 Very Stiff
RESTIDUUM - Soft to firm : AUGER BORING Over 50 Very Dense 31-50 Hard.
QOver 50 Very Hard
P
% RESTDUUM - Stiffto very hard ]] UNDISTURBED SAMPLE ATTEMPT _
BOUNDARY CLASSIFICATIONS; Soils possessing characteristics of two groups are designated by Y '
fo ations of group symbols. KEY TO SY].V[BOLS A.ND C.
— s e CRIPTIONS
SILT ORCLAY . Cobbles Bould
Fine . | Medivm [Cosrse] Fine Cosrse
No.200 No40  No.l0 No.d4 3/4° 3 12°

Reference; The Unified Soil Classification System, Corps

U.S. STANDARD SIEVE SIZE

Memorandum No. 3-357, Vol. 1, March, 1953 (Revised Apnl, 1960)

of Engineers, U.S. Army Technical
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REMARKS: STANDARD PENETRATION RESISTANCE TESTING | |EEcts: ‘,mg,@f';uﬁ‘ "m:ﬁﬂ% 3
PERFORMED USING A SAFETY HAMMER. NO =
GROUND WATER ENCOUNTERED AT TIME OF . R .
RATION. BACK ON $1912003. PROJECT: NEF - Lea County, New Mexico
DRILLED: September9, 2003 BORING NO.: B-1
(PROJ. NO.: 3043031049/0001 PAGE 1 OF 1

THIS RECORD IS A REASONABLE RNTERPRETATION OF SUBSURFACE g
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. J MAC I EC
INTERFACES BEWEEN STRATA ARE APPROXIMATE. TRANSITIONS 0

BETWEEN STRATA MAY BE GRADUAL.
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SYMBOLS AND ABBREVIATIONS BELOW., Dl ® T |[E| 5EE
@ 4222 =&~ | 10 20 30 40 SO 60 70 80 $0 100
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so]*|®
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[ - . q .
- < ol*1* d - \,\ J
- 25 = N o[<fe 3972+ g —]2s
L Iof: Jspr 1ssors” | e
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- - : ol® - - -
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SUMMARY OF FIELD ACTIVITIES
Shallow Boring Program

On 26 August 2003, Total Support Services, Inc. (TSS), LG, and CJI personnel were on-site
with a Mobil B-59 drill rig to install the nine shallow subsurface soil borings. Initially, CJ!
proposed to air rotary drill each of the borings to the redbeds. However, due to the looseness
and subsequent continuous cave-ins of the sandy soil near the surface, hollow-stem augers
were used to keep the boreholes open. After attempts to air rotary drill B-8 and B-5 through
hollow-stem augers proved difficult, solid-stem augers were determined fo be the preferred
method of installing the shallow boreholes. Although hollow-stem augers were used to advance
B-2, solid-stem augers were utilized to advance the ren;aining six shallow boreholes.

In each of the nipe‘shaﬂow boreholes, a CJi geologist lithologically logged the soil using the
USCS classification system from borehole cuttings. Particular attention was paid to the upper
contact of the redbeds (see Figure 4). The lithologic logs of each of these borings can be found
in Appendix A of this report. Upon reaching the upper contact of the redbeds, each borehole
~was over-drilled several feet so that the borehole might remain open below the contact. On 28
August 2003, the last of the shallow boreholes were completed. On 29 August, each borehole
was gauged using an electric water level indicator to determine whether any groundwater had
collected in the boring. The top of redbed depths and elevations are shown on Table 1.

Deep Boring Program

The deep subsurface investigation was originally proposed to be conducted using mud rotary
drilling techniques which would allow the collection of soll core samples in B-1, B-7, and B-9
from the top of the redbeds to the bottom of the uppermost water-bearing zone. The lower
contact of the shallowest water-bearing zone was anticipated to be between 220’ and 250’ BGS.

On 3 September, TSS personnel mobilized to the site with a Mobil B-53 drill rig to conduct the
deep subsurface investigation. TSS set up on B-1 and attempted to set hollow-stem augers to
the top of the redbeds. However, due to geologic conditions (the presence of large gravel), the

LOCKWOODGREENEWFRNALM3070 :
RO31119_REPORT.DOC ) i
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hollow-stem augers became lodged in the borehole at a depth of about 50' BGL. Numerous
unsuccessful attempts were made to dislodge the augers. Eventually another borehole was
advanced near the first borehole location. The result was the same and the augers were lodged
at about 45' BGL. After unsuccessfully attempting to retrieve the drilling equipment from the two
boreholes, the equipment was abandonéed. A total of 40’ of hollow-stem augers was lost in B-1.
At that time, due to geologic conditions, a decision to abandon B-1 and replace that monitor well
location with B-3 was made.

Following fhe abandonment of B-1, TSS moved to B-7. Prior to mud rotary drilling B-7, hollow-
stem augers were advanced to the top of the redbeds to keep the upper sand from collapsing
into the borehole. Once the hollow-stems were in place, mud rotary drilling was to be used to
advance the borehole to total depth (TD). However, due to prior drilling difficulties and time
constraints, the decision to utilize air rotary drilling methods to advance B-7 to 180’ BGS prior to
cohverling' to mud rotary drilling techniques was made. On 7 September, TSS began core
sampling B-7 starting at 180’ BGS. Due to mud rotary drilling difficulties there was essentially
no recovery of core soil samples from 180'-205' BGS. After numerous unsuccessful attempts to
collect core soil samples from B-7, a decision was made to air core each of the three test
boreholes to 250' BGS and then geophysically log the boreholes to determine monitor well
design information. . .

At that time, TSS began advancing B-9 to 250’ using air rotary drilling techniques. After casing
the upper 45’ of soil using 8-1/4" outer diameter (OD) hollow-stem augers, test borehole B-9
was advanced to a TD of 250’ BGS. After tripping the drilling equipment out of the borehole, an
electric water level indicator was used to check for the presence of groundwater. It was
determined that there was no groundwater in the tést borehole immediately upon completion of
drilling activities. The borehole was allowed to remain open‘ovemight and was checked the
following day. On 10 September, CJI personne! determined groundwater in B-9 was at about
232.22' BGS. Using the same drilling methods, the test borehole at B-7 and the first test
borehole at B-3 were completed to about 250' BGS on 11 September and 12 September,
respectively. The test boreholes were dry to TD immediately upon completion of drilling
activities. Groundwater was not present in B-7 even after allowing it to remain open ovemight.

-~
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The test borehole at B-3 was geophysically logged immediately after driling and was not
allowed to remain open overnight for subsequent groundwater level data collection.

Before geophysical logging activities could be completed in the test borehole at B-3, the
borehole collapsed to 25’ BGS. Therefore, a second test borehole was drilled at B-3 to about
250’ BGS on 13 September. The second test borehole was also dry upon completion of drilling
activities and was geophysically logged Immediate!y thereafter.

Monitor Well Drilling and Installation Program

After the test boreholes at B-3, B-7, and B-9 were geophysically logged, TSS began to make -
preparations to advance a borehole at each of these locations in which a monitor well would be
installed. The boreholes would be cased to the top of the redbeds using 10” OD hollow-stem
augers and then air.drilled to TD using air rotary drilling methods with a 6"-diameter bit. After
setting up to begin this process at B-3, the B-59 drill rig broke down and was not able to be
rrepaired. For this reason, TSS and CJI demobilized from the site on 14 September.

On 18 September, TSS and CJI mobilized to the site. In addition, due to additional time
constraints, a second drill rig (CME 75) supplie_d by Enviro-Drill, Inc. (EDI) was on-site to
facilitate monitor well drilling and installation processes. :

TSS set up on B-7 (MW-1) and advanced 10" OD hollow-stem augers to 30' BGS. After
completing this task, TSS moved to B-3 and began drilling MW-3 by also installing 30’ of 10" OD
augers. EDI began drilling at B-S (MW-2) by installing 50’ of 10° OD hollow-stem augers. TSS
and ED! advanced each monitor well boring to TD using air rotary drilling techniques and 6"~
diameter bits. Both crews were using Sullair 900 air compressors. However, EDI drilled using
125 pounds per square inch (PS!) air pressure while TSS drilled using 150 PS! air pressure. On
19 September, TSS reached TD of 240’ BGS in MW-3 borehole and EDI reached TD of 235.5°
BGS in MW-2 borehole. After completing the installation of MW-3, TSS set up over the augers
previously set in the MW-1 borehole. On 20 September, TSS reached TD of 231’ BGS in MW-1
borehole.

LOCKWOODGREENEEINALAIZ070 :
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Upon reaching TD, each crew installed the monitor well material, as witnessed by CJI and LG
personnel. Monitor well construction diagrams detailing the installations can be found in
Appendix D of this report. Each monitor well was constructed using 2-inch diameter Schedule
40 PVC sealed in its factory packaging. Personnel who handled the unpackaged screen or
casing donned latex gloves prior to handling the material. Each monitor well was constructed
using 15’ of 0.010-inch slotted screen and enough riser to bring the monitor well to the surface.
Stainless steel centralizers were attached to the riser about every 50’ to hold the monitor well in
place. Afterinserting the screen and riser into the monitor well borehole, a sand filter pack was
poured from the surface to bring the sand filter at least three feet above the top of the screened
interval. Following placement of the sand filter, bentonite chips were poured from the surface to
& level of 75 BGS. The bentonite chips were then hydrated using 10 gallons of distilled water.
After pouring in the distilled water, the chips were allowed to hydrate. A cementbentonite slurry
was then placed into the monitor well borehole to fill the annutus to about ground level. Then
grout was blaoed'into the annulus by pressure grouting from the bottom up using tremie pipe.
After the grout was placed to this level, the hollow-stem augers were removed. The monitor
wells were then allowed to set up ovemight. The following day, bentonite chips were added to
bring the plug to about surface level. After pouring in the appropriate amount of bentonite chips,
they were hydrated with five gallons of distilled water. The drop in the level of the
cement/bentonite slurry was between 7* and 17’ BGS in the three monitor wells.

A variance from the general construction process in Monitor Well MW-1 is noted. While
removing the hollow-stem augers from Monitor Well MW-1, TSS experienced some difficulties.
About 15’ of augers became lodged in the hole and, due to darkness, had to remain in the
borehole overnight. The augers were eventually removed the following day. However, in the
process of removing them, some loose soil caved in on top of the cement/bentonite slurry.

Each of the monitor wells was surface-completed with a 4'x4'x6" concrete pad and a protective
steel upright casing. Prior to pouring concrete for the pads, plastic was laid down within the
form to help keep the moisture from being drawn out to the underlying sandy soil. In addition,
6"x6" wire mesh was cut and laid in the forms to help strengthen the concrete. A three-sided,
pre-fabricated metal fence was then placed around each pad to protect the monitor well from

-
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cows and other potential harm. In addition, each of the protective casings was locked with a
padlock to help prevent tampering.
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MONITOR WELL CONSTRUCTION DIAGRAM
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Weli No.:  MW-1

Grout Seal: 2 pours:_1° pour; 100 gallons water, 6-
Screen: S1 _2° Flush Threaded Schedule 40 82.5 bags Pertiand cement, and %:-50 Ib. bag

PVC, 0.01" Slot CETCO Super Gel; 2™ pour 76-gallons water, 4-
62.6 b. bags Portland cement and 1/3-60tb. bag |
82 CETCO Super Gel.

£l

COMMENTS: Al dates 2003. Hydrated chips from 75' - 211' BGS with 10 gallons distilled water. On

©/21, added 13 bags of Bentonite from 1' - 13' BGS and hydrated with 5 gallons of distilled water.
Centralizers at 51°, 101, 151", and 201' BGS.

r ' BoringNo: B-7 [ ! |
= MONITOR WELL CONSTRUCTION SUMMARY - : ’ l
Survey Coordinates: _526569.741 N Elevation Ground Level: _3415.44'
: / 625710071 E Top of Casing: 341637
213 New Mexico State Piane Zone 3001 (NAD83) Screened Interval: 3186.7' - 3201.7"
DRILLING SUMMARY CONSTRUCTION TIME LOG™
Start Finish
| Total Depth: 231° _ Task Date | Time | Date | Time
Borehole Diameter: 10"Augers 0 — 30’ 8GS Drilling:
€ Alr 30— 231" BGS Augers 9/18 | 17:25 | 9118 | 17:65 .
Alr Onll 9/20 | 10:30 | 9/20 | 14:20 g
Casing Stick-up Height. 2.83' q
Driller._Total Support Services Geophys Log: 9/12 | 10:45 | /12 | 11:30 D)
Casing: 0720 | 16:05 | 9720 | 16:35 -
| {
Rig._ 669 ~ ~ —1 Y
Bit(s): 6" Rotary Bit, 10" Hollow Stem Augers Filter Placement | /20 | 16:40 | ©/20 | 16:47 w .
Drilling Fluid: Air ‘Cementing: 620 | 17:42 ] 6720 [ 18:02 | <
. 75 Protective Casing: 4" x4° Steel Bentonite Seal: 9/20 § 16:47 | ©/20 | 17:42 < )
o721 | 11:03 | 9/21 | 11:15 i
WELL DESIGN AND SPECIFICATIONS WELL DEVELOPMENT s
A Basls: GeologicLog __ GeophysicalLog _X £
Casing Stdnggs): C=Casing §-8creen
—Depth_ String(s) Elevation
3 0'-213.8 c 3201.7°-3415.4'
213.8'-228. 6' s 3186.7' - 3201.7
/ WELL COMPLETION
}% [Casingr C1 _2Z Flush Threaded Schedule 40 | Fitter Pack: 211'— 229" BGS (7-50 Ib. bags of
/ Ve 20-40 filtered Unimin sllica sand)
% c2 Bentontte Seal: 75 — 211 BGS (40%-50 Ib. Bags) |

AN

Y

i

Supervised by; &dew,
1/19/e03

SEESE

i
{

Date:

3
VG

%
¥
3

228.8
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Well No.: Mﬂ -2 :
BoringNo.: B9 =

MONITOR WELL CONSTRUCTION SUMMARY

Oi

Survey Coordinates: _6§25770.200 N Elevation Ground Level: 3422 14’
' . $28625.728E Top of Casing: 3425.25" .
New Mexico State Plane Zone 3001 (NADSB3) . Screened Interval: 3180.32' - 3205.32'
DRILLING SUMMARY CONSTRUCTION TIME LOG™
____Start Finish
| Total Depth: 235.6' _ Task Date | Time | Date | Time
Borehole Diameter. 10"Augers 0 - 60' BGS Drilling:
6" Alr 50' — 235.5' BGS Augers 9/18 | 17:49 | 9/18 | 19:35 :
Alr Drill 0/19 | 08:25 | 8/18 | 12:45 S
Casing Stick-up Height: 3.11° Q.
Driller. Enviro-Drill, inc. Geophys Log: /10 | 12:00 | £/10 | 19:00
Casing: 818 | 15:40 | o118 | 16:20 N N
[Rig: CME-75_____ _ N,
Bit(s): 6" Cutter Bit, 10" Hollow Stem Augers Filter Placement_| 9/19 | 16:25 | /19 | 16:35 | Y\ Q
| Drilling Fluld: Alr _Cementing: 9/19 | 19:05 § 9/18 | 20:32 LU D
Protective Casing: 4" x4 Steel Bentonite Seal: £/19 | 16:36 | 9/19 | 17:02 S\
6720 | 11:15 | ©/20 | 11:26 L‘x
WELL DESIGN AND SPECIFICATIONS ) WELL DEVELOPMENT §
Basis: GeologicLog __ GeophysicalLog _X £

Casing Strlng(s_): C=Casing &-Screen

Depth™ String(s) Elevation
0 -~216.82 Cc1 3200.32 - 3422.14'
216.62' - 231.82' 81 3180.32' - 3205.32'
Casing. C1 _2' Flush Threaded Filter Pack. 212 — 232 BGS (8-50 Ib. bags of
Schedule 40 PVC 20-40 filtered Unimin silica sand) _
C2 Bentontte Seal. 75 — 212 BGS (41 1/3-50bb.
Bags)
Grout Seal: 3 pours: 1" pour; 160 pallons of
Screen: 81 _2° Flush Threaded water, 6-82.6 Ib. Bags Portland cement, and 1-50
Schedule 40 PVC, 0.010" Stot ib. bag CETCO Super Gel. 2 pour; 60 gaions of
water, 2-62.5 Ib bags of Portland, and 1/3-50 Ib bag
of CETCO Supergel. 3rd pour; 25 gallons of water, 0
1-62.5 Ib bags of Portland, and 1/8-50 Ib bag of
CETCO Supergel. ‘
82 .

COMMENTS: Al dates 2003. Hydrated chips with 10 gaflons distilled water from 75' - 212",

Centralizers at 47", 97", 147", and 187" BGS. On ©/20 added 7 bags of Bentonite chips from 1' - 10' BGS

and hydrated with & gallons of distilled water.

Supervised by: _M/W

Date:
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WellNo.:  MW-3
Boring No.: 8-3
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coordinates: _522089.622 N Elevation Ground Level: _3403.68'
928883152 E Top of Casing: 3406.08'
New Mexico State Plane Zone 3001 {NAD83) Screened Interval: 3168.08' — 3183.08'
DRILLING SUMMARY CONSTRUCTION TIME LOG
Start Finish___|
Total Depth: 240’ Task Date | Time | Date | Time
‘| Borehole Diameter._10"Augers 0 - 30' BGS Drilling: _
.6 Alr 30 — 240° BGS Augers 9/18 | 18.14 { 9718 | 19:48
Alr Drill /19 | 10:45 | /18 | 14:45
| Casing Stick-up Height 3.0’
| Driller:Total Support Senvices, Inc.. Geophys Log: ©/13 | 16:00 | ©/13 { 17:60
Casing: /16 | 17:15 | eMg | 17:65
Rig: 560 —
1Bi(s): € Rotary Bit, 10° Hollow Stem Augers Fitter Placement | ©/19 | 18:00 | ©/18 | 18:08
‘| Drifling Fluid: Alr Cementing: 719 | 18:15 | /19 | 18:33
| Protective Casing: 4" x 4" Steel Bentontte Seal: ©/18 | 18:10 | ©/19 | 18:42
- 9/20 | 08:18 | ©/20 | 08:30
WELL DESIGN AND SPECIFICATIONS h WELL DEVELOPMENT
Basis: GeologicLog __ Geophysical Log _X
Casing String(s): C=Casing §& - 8creen
Depth ~__| String(s) " Elevation _
- 220.¢' C 3183.08' - 3403.98'
220.9'-235.¢' 8 3168.08' - 3183.08'
WELL COMPLETION
CaSlng: C1 _2" Flush Threaded Fitter Pack: 217.8"- 235.8' BGS (7-1/2 60 Ib. bags
Schedule 40 PVC of 20-40 filtered Unimin silica sand)
c2 ' Bentonfie Seal 75 — 217.8 BGS (44 %50 Ib.
Bags)
_ Grout Seal: 2 pours: 1 pour; 17 — 75' BGS, 160
Screen:  S1 _2" Flush Threaded gallons water, 8-50 Ib. bags Portiand cement, end

Schedule 40 PVC, 0.010" Stet

273 60-b. bag CETCO Super Gel. 2 pour; 85
gallons of water, 4-50 Ib. bags Portland cement,
and 1/3-bag of CETCO Supergel.

62

“ ”.m’

(2.4

Stte Name: LE;

£ A

COMMENTS: WAl dates 2003. Hydrated chips with 10 gallons distilied water (75 —-217.8' BGS). On

Centralizers at 61', 101°, 1561°, and 201' BGS.

©/20, added 17 bags of Bentonite chips from 1' — 17° BGS and hydrated with 6 galions of distilied water.

LOCKWOOD GREENEWINALVI0TON
F031119_ WELL NO.MW.3.D0C

Supervised by:
Date:
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APPENDIX F
GROUNDWATER VELOCITY CALCULATIONS
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Sep 23 03 02:38p  PETTIGREU _ " 505 383 1543 p.2

DEBRA F. HICKS, PEAS.L
'WILUAM M. HICKS, §If , BERS.

PETT(GREW and ASSOCIATES
1110 M. GRIMES
HOBBS, NEW MEXIQO 88240

{505) 393-9827
23 September, 2003
Cook-Joyce Inc.
812 West Elevneth
Austin, Texas 78701-2000
Facsimile Number: 512-474-8463

ATTN: Ed Hughes / Doug Granger
RE: Location of monitoring wells and borehole locations thhm the LES site east of Bunice
New Mcxtoo

Dear Mr. Grangm':

Below I have tabulated the data you have requested for the borehole locations:

L_Borehose focations. |

Northing Easting Elevation Descriptxm

622069.503] 925622.950] $396.49|6H-1

622906.403] ©27284.708] S402.31|BR2 -

622041.069; ©28870.232] S403.38[BHS

T 624232.996| 025711.777| S40066|6H4 -

624273.953| 9272681455] S408.85[BH6

| 624346445 928685553/ 8414.75|BH-6

| ~625545.025| 625661407  S415.00{BH-7

625604.680] ©27274.151| 8423.29|BHS8
§25735.002| 92B595.612| S421.83|6H@

Additionally here is the data you requested for the three monitoring wells:
Monhoring Wells ] I
Notthing Easting  |Elevation jDescription
Fo5560741] SZETI0671 3418 S1MW-1 VAULT
. ‘ S418.37|MW-1 CASING
i 8416.00|MW-1 CONC
841544,MW-1 GRND .
* 625770.200] ©28625.728] 8425.11]MW-2 VAULT
8425.25|MW-2 CASING
MW-2 CONC
8422.14]MW-2 GRND
622989.922] ©28883.152] 3406.97|MW-8 VAULT
' 8406.98|MW-3 CASING
$404.33[MW-3 CONC
8403.98|MW-8 GRND

mmmmmcmm«m«aﬁ



.Sep 23 03 02138p - PETTIGREW 505 383 1543 . pe3

Page 2
RE: Location of monitoring wells and borcholc locations within the LES site east of
Eunice New Mexico.

All observations were made from USC&GS Benchmark 12DD. We used real-time
differentially corrected global positioning system observations at each location. Horizontal
and vertical control values (X,Y,Z) at benchmark 12DD were derived from 3 continuously
operating reference stations in the area. The above listed coordinates are referenced to New
Mexico State Plane Coordinates Zone 3001 (NADS83), with the vertical referenced to
NAVD(88). The X&Y values have been scaled to ground values.

-

Sinct;rcly,
PETTIGREW and ASSOCIATES, P.A.

" Daniel R. Muth, PS

&

sessa PETTIGREW & ASSOCIATES -

— ot v —— - S ————



ATTACHMENT D

DESCRIPTION OF LIQUID EFFLUENT COLLECTION TREATMENT SYSTEM



ATTACHMENT D
Ground Water Discharge Permit Application

D.1 Liquid Effiuent Collection and Treatment System

Various types of aqueous and non-aqueous liquid wastes are generated in the facility. These
effluents may be contaminated, potentially contaminated with low amounts of contamination, or
non-contaminated.

A Liquid Effluent Collection and Treatment System is located in the Liquid Effluent Collection
and Treatment Room in the Technical Services Building (TSB). A block flow diagram of the
Liquid Effluent Collection and Treatment System is provided in Figure D-1. The Liquid Effluent
Collection and Treatment System equipment location and arrangement is shown in Figure 3.5-
29, Liquid Efiluent Collection and Treatment Room, Equipment Arrangement. Non-
contaminated aqueous effluents that are generated are collected, monitored for contamination,
and discharged directly to the Treated Effluent Evaporative Basin (TEEB) if found to meet all
regulatory and administrative requirements. Non-aqueous liquid wastes that are generated are
collected and disposed of in accordance with all federal, state, and local regulations and in
accordance with good and accepted industrial practice. All effiuent collection, treatment, and
disposal is done with respect to the safety of all personnel and in strict accordance with all
federal, state, and local regulations. All contaminated effluents are handled to keep radiation
doses to operating personne! and the public as low as reasonably achievable (ALARA).

D.1.1 Aqueous Liquid Effluents

Quantities of radiologically contaminated, potentially radiologically contaminated, and non-
radiologically contaminated aqueous liquid effluents are generated in a variety of operations and
. processes in the TSB and in the Separations Building. All aqueous liquid effluents generated in
the TSB are categorized as contaminated, potentially contaminated, or non-contaminated based
on their uranic content. The majority of &ll potentially radiologically contaminated aqueous liquid
effluents are generated in the TSB. All aqueous liquid effluents generated in the TSB are
collected in tanks that are located in the Liquid Effluent Collection and Treatment Room in the
TSB. The collected effiuent is sampled and analyzed to determine if treatment is required
before release to the TEEB.

D.1.1.1 System Description

D.1.1.1.1 Citric Acid

When the Citric Acid Tank in the Decontamination Workshop is drained, all the effluent is
transferred to the Spent Citric Acid Collection Tank in the Liquid Effluent Collection and
Treatment Room (see Figure 3.5-30, Process Flow Diagram, Spent Citric Acid). A “sludge”
remains in the bottom of the Citric Acid Tank. This “sludge” consists primarily of uranium and
metal particles. This sludge is flushed out with DI water. The combination of the sludge and the
DI water also goes to the Spent Citric Acid Collection Tank. The spent citric acid effluent/sludge
contains the wastes from the Sample Bottle and Flexible Hose Decontamination Cabinets,
which are manually transferred to the Citric Acid Tank in the Decontamination System. The
contents of the Spent Citric Acid Collection Tank are constantly agitated to keep all solids in
suspension and to provide a homogeneous solution. This is necessary to prevent build-up of
uranic material in the bottom of the tank. .



D.1.1.1.2 Degreaser Water

When the Degreaser Tank in the Decontamination Workshop is drained, all the effluent is
transferred to the Degreaser Water Collection Tank in the Liquid Effluent Collection and
Treatment Room (see Figure 3.5-31, Process Flow Diagram, Degreaser Water). A “sludge”
remains in the bottom of the Degreaser Tank after the degreasing water is drained. This
“sludge” consists primarily of Fomblin oil and uranium. This sludge is flushed out with DI water.
The combination of the sludge and the DI water also goes to the Degreaser Water Collection
Tank. The contents of the Degreaser Water Collection Tank remain agitated to keep all solids
in suspension and to provide a homogeneous solution. This is necessary to prevent build-up of
uranic material in the bottom of the tank. Since this effluent contains Fomblin oil, it Is not
possible to send the degreaser water to the Precipitation Treatment Tank for treatment.
Therefore, the Fomblin oil must be removed first.

For Fomblin oil removal, the contents of the Degreaser Water Collection Tank circulate through
a small centrifuge. The oll and sludge are centrifuged off, collected in a container, and sent for
offsite low-level waste disposal.

D.1.1.1.3 Laboratory Effluent

Aqueous laboratory effiuents with uranic concentrations are sampled to determine their uranic
content and then pumped from the labs to the agitated Miscellaneous Effiuent Collection Tank in
the Liquid Effluent Collection and Treatment Room (see Figure 3.5-32, Process Flow Diagram,
Miscellaneous Effluent). Floor washings are sampled to determine their uranic content and then
manually emptied into the Miscellaneous Effluent Collection Tank. Condensate may be either
manually transported or pumped through piping to the tank after sampling.

D.1.114 Laundry

All washing machine water is discharged from the clothes washers to the Laundry Effluent
Monitor Tanks in the Liquid Effluent Collection and Treatment Room (see Figure 3.5-33,
Process Flow Diagram, Laundry Effluent). Due to the very low contamination of this effluent
and the constant flow into these tanks, they are not agitated. Samples of the effluents are
regularly taken to the laboratory for analysis. Lab testing determines pH, soluble uranic content,
and insoluble uranic content. The analysis determines If the effluent meets regulatory
requirements and administrative levels set prior to release into the TEEB. Previous operating
experience indicates that the clothes washed contain very small amounts of UO.F, and trace -
amounts of UF,.

The faundry effluent is expected to meet the requirements mentioned above for release. If the
effluent is determined to meet all the requirements, it is released to the TEEB. if the laboratory
analysis shows it is not in conformance, then the effluent is held in one of the Laundry Effiuent
Monitor Tanks. Depending on the laboratory analysis, it can either be sent to the Precipitation
Treatment Tank for processing through the treatment system, or it can be sent off-site for
treatment and disposal as low-level waste.

D.1.1.15 Washes and Showers

All water from the personnel hand washes and showers in the TSB, Separations Building
Modules, Blending and Liquid Sampling Area, and the Centrifuge Test and Post Mortem Areas
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goes to the Hand Wash / Shower Monitor Tanks in the Liquid Effluent Collection and Treatment
Room (see Figure 3.5-34, Process Flow Diagram, Hand Wash/Shower Effluent). Since these
effluents are expected to be non-contaminated, there is no need to provide agitation in these
tanks. Samples of the effluents are regularly taken to the laboratory for analysis. Lab testing
determines pH, soluble uranic content, and insoluble uranic content. The analysis determines if
the effluent meets all federel, state, and local requirements in addition to administrative levels
set prior to release to the TEEB. If it is determined the effluent meets all the requirements, it is
released to the TEEB. There is little probability these effluents are contaminated. Therefore, it
is assumed the effluent always meets the requirements for release to the TEEB. No provisions
are provided for any treatment of these effiuents.

D.1.1.1.6 Precipitation Treatment Tank

When a batch has been added to, processed at, sampled at, and analyzed at the Spent Citric
Acid Collection Tank, Degreaser Water Collection Tank, or Miscellaneous Effluent Collection
Tank, the contents are transferred to the Precipitation Treatment Tank.

The Precipitation Treatment Tank (see Figure 3.5-35, Process Flow Diagram, Precipitation/
Treatment) Is used to remove the majority of the uranium that is in solution. After the effluent is
transferred to the Precipitation Treatment Tank, a precipitating agent, such as potassium
hydroxide (KOH) or sodium hydroxide (NaOH), is added. The addition of the precipitating agent
raises the pH of the efiluent to the range of 9 to 12. This makes the soluble uranium
-compounds become Iinsoluble compounds that precipitate from the solution. The tank contents
are constantly agitated to provide a homogeneous solution. The precipitated compounds are
then removed from the effluent by circulation through a small filter press. The material removed
by the filter press is deposited in a container and sent for off-site low-level waste disposal.

The clean effluent from the filter press is re-circulated back to the Precipitation Treatment Tank.
Depending on the characteristics of the effluent and the filter press design, the effluent may
have to be circulated through the filter press numerous times to obtain the percent of solids
removal required. A sample of the effluent is taken to determine when the correct amount of
solids has been removed. When it is determined that the correct amount of solids have been
removed, the effiuent is transferred to the Contaminated Effluent Hold Tank.

D.1.1.1.7 Contaminated Effluent Hold Tank

The effluent in the Contaminated Effluent Hold Tank is transferred to the agitated :
Evaporator/Dryer Feed Tank (see Figure 3.5-36, Process Flow Diagram, Evaporator/Dryer).
Acid is added via a small chemical addition unit to reduce the pH back down to 7 or 8. This is
necessary to help minimize corrosion in the Evaporator/Dryer.

D.1.1.1.8 Evaporator/Dryer Feed Tank and Evaporator/Dryer

From the Evaporator/Dryer Feed Tank, the effluent is pumped to the Evaporator/Dryer. The
Evaporator/Dryer is an agitated thin film type that separates out the solids in the effiuent. The
Evaporator/Dryer is heated by steam (generated by an electric boiler in the room) in & jacket or
from an electric coil. As the effluent enters the Evaporator/Dryer, the effluent is heated, and the
water Is vaporized. The Evaporator/Dryer discharges & “dry” concentrate into a container
located at the bottormn of the Evaporator/Dryer. Container contents are monitored for criticality,
labeled, and stored in the radioactive waste storage area. When full, the container is sent for
shipment off-site to a licensed radioactive waste disposal facility. Liquid vapor exits the
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evaporator and is condensed in the Evaporator/Dryer Condenser, which is cooled with process
chilled water.

The condensate from the condenser is collected in the Distillate Tank before being transferred
to one of the Treated Effluent Monitor Tanks (see Figure 3.5-37, Process Flow Diagram,
Treated Effluent Polishing). The effluent in these tanks is sampled and tested for pH and uranic
content to validate compliance with regulatory and administrative guidelines prior to release to
the TEEB. If the effluent test results are acceptable, then it is released to the TEEB. However,
if the lab tests show the effluent does not meet regulatory and administrative guidelines, the
effluent can be further treated. Depending on what conditions the lab testing show, the effluent
is either directed back to the Evaporator/Dryer Feed Tank for another pass through the
Evaporator/Dryer, or it can be directed through the Mixed Bed Demineralizers. After either
option, the effluent is transferred back to a Treated Effluent Monitor Tank where it is again
tested. When the lab tests are acceptable, the effluent is released to the TEEB.

D.1.1.2 Major Components

Handling and eventual disposition of the aqueous liquid effluents is accomplished in two stages,
collection and treatment. All aqueous liquid effluents are collected in tanks that are located in
the Liquid Effluent Collection and Treatment Room in the TSB.

Table 3.5-9, Liquid Effiuent Collection and Treatment System, Collection Tanks, lists the
collection tanks, their respective sizes, and the effluents deposited into them.

In addition to the listed tanks, which are used for effiuent collection from the various areas
throughout the plant, there are other tanks in the Liquid Effluent Collection and Treatment Room
used for monitoring and treatment prior to release of the effluents to the TEEB.

These tanks, their size, and thelr purpose are listed in Table 3.5-10, Liquid Effluent Collection
and Treatment System, Monitoring and Treatment Tanks.

D.1.1.3 Safety Considerations

Equipment for effluent collection and treatment in the Liquid Effluent Collection and Treatment
Room in the TSB are separated into various radiologica! zones depending on contamination
levels. The Laundry Effluent Tanks and the Wash/Shower Tanks are generally non-
contaminated (or contain very low levels of uranium) and are located together in one corner of
the room. The tanks with higher contamination are located in the opposite corner of the room.
This separation helps keep exposures to ALARA (as low as reasonably achievable.) All tanks
have overflow piping and atmospheric vents. The tanks also have inspection hatches to ensure
that they are completely empty after a batch has been processed.

Tank contents are sampled and analyzed before being transferred to another tank or out of the
system. Bookkeeping measures ensure that no tank holds more than a safe mass of uranium.

The Spent Citric Acid Collection Tank, Degreaser Water Collection Tank, Miscellaneous Effluent
Collection Tank, and Precipitation Treatment Tank are all located in a contained area. The
containment consists of a curb around &ll the above-mentioned tanks. The curbed area is
capable of containing at least one catastrophic failure of one tank (1325 L (350 gal), minimum).
In the event of a tank failure, the effluent in the confined area is pumped out with a portable
pump set.
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Due to the low probability of a uranic contamination in the Laundry Effluent Tanks or the Hand
Wash/Shower Monitor Tanks, no curbed confinement of these tanks is provided in the event of
a catastrophic failure. Any small amounts of these efiluents that leak onto the floor drainto a
floor sump. The effluents in this sump are pumped out with a portable pump set.

D.1.1.4 Operating Characteristics

The pH of the Dryer Feed Tank is important to minimize the corrosion in the equipment. The pH
is always maintained within the manufacturer's recommended range.

Aqueous radiologically contaminated liquid effluents are processed on-site to remove the uranic
content. After treatment these effluents and all non-contaminated aqueous effluents are
discharged to the TEEB. Reduced volume, radiologically contaminated wastes that are
produced as a by-product of the treatment system, as well as contaminated non-aqueous
wastes, are packaged and shipped to a licensed radioactive waste disposal facility.

D.1.1.5 Design Considerations

The Liquid Effluent Collection and Treatment System and the system to collect non-aqueous
wastes are sized to process effluents generated in an average year under norma! conditions.
The systems are designed with some extra capacity to handle upset or abnormal volumes. In
the event of a catastrophic failure of the treatment system, provisions can be made to send all
effluent off-site to a licensed processing and waste disposal facility.

All piping and equipment in the system that could contain potentially radioactive fiuids are
constructed of appropriate corrosion resistant metallic or plastic materials. None of the effluents
are of such a chemical nature that special materials of construction is necessary. Industrial-
grade piping and equipment is used.

All process piping Is designed in accordance with American Society of Mechanical Engineers,
-ASME B31.3-2002, Process Piping (ASME, 2002). To provide system integrity and prevent
leaks, welded construction is used everywhere practical. All collection tanks are designed in
accordance with American Water Works Association (AWWA), American Petroleum Institute
(AP}), or ASME Standards. The tanks are vertical cylindrical tanks with conical or dished-head
bottoms to promote drainage. All outlets are at the low point of the tank — no space exists for
solids to accumulate. All tank vents are open to atmosphere and directed away from
personnel/equipment; all tank overflows are directed to sumps or do not pose a serious hazard.
All tanks have inspection hatches to ensure the tanks are emptied. Mixers or recirculation loops
are provided for each tank that requires mixing prior to sampling to ensure that each sample is
representative of the tank contents.

D.1.2 Non-Aqueous Liquid Effluents

Various non-aqueous liquid effluents are generated throughout the plant. The majority of these
are non-radiologically contaminated and are generated outside areas in which radioactive
materials are handled. A small percentage may be radiologically contaminated. These wastes
are ones that cannot be collected and treated in the Liquid Effluent Collection and Treatment
System because of their chemical characteristics (i.e., they cannot be processed through the
system because they might damage or decrease the performance of the equipment in the
treatment system). These chemicals also might be EPA hazardous chemicals that cannot enter
the aqueous waste stream that goes to the TEEB. Special treatment and/or disposal methods

Attachment D . Page 5
Ground Water Discharge Permit Application ’



are required for these wastes. They are not mixed with any of the effluent streams in the Liqmd
Effluent Collection and Treatment System.
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Table 3.5-9  Liquid Effluent Collection and Treatment System, Collection Tanks

Page 1 of 1
TANK QUANTITY SIZE CONTENTS
L (gal)

Spent Citric Acid 1 1,325 (350) Spent citric acid
Collection
Degreaser Water 1 1,325 (350) Used degreaser water
Collection
Miscellaneous Effluent | 1 1,325 (350) Lab wastes, condensate, floor
Collection washings
Hand Wash/Shower 3 15,142 (4,000) Water from the active areas hand
Monitor washes and showers
Laundry Effluent 3 3,785 (1,000) Washing machine water
Monitor

-

NEF Safety Analysis Report

December 2003




Table 3.5-10 Liquid Effluent Collection and Treatment System, Monitoring and Treatment

Tanks
Page 1 of 1
TANK QUANTITY SIZE PURPOSE
L (gal)
Precipitation 1 1,325 (350) Receives and treats effluents from the
Treatment Citric Acid Collection Tank, the
Degreaser Water Collection Tank, and,
the Miscellaneous Effluent Hold Tank.
Contaminated Effluent | 1 1,325 (350) Receives effluent from the Precipitation
Hold Treatment Tank. Provides capacity for
the effluent batches processed in the
Precipitation Treatment Tank.
Evaporator/Dryer 1 1,325 (350) Receives effluent from the Contaminated
Feed Effluent Hold Tank. Provides holding
capacity for the effluent batches to be
processed in the Evaporator/Dryer. pH is
adjusted (lowered) in this tank prior to
evaporation / drying.
Distillate 1 1,325 (350) Receives effluent from the Evaporator/
Dryer.
Treated Effluent 2 1,325 (350) Receives effluent from Evaporator/Dryer
Monitor Distillate Tank. Effluent is sampled and

tested in these tanks prior to release to
the TEEB or treatment in the polishing
demineralizers.

-

NEF Safety Analysis Report

December 2003
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MONITOR TANKS oo 45, NOTE | - 1 5. STREAM DATA DOES NOT INCLUDE FLOW FROM
IGURE 35.33 J\ THE LAUNDRY SYSTEM.
6. URANIC CONTENT REMOVED BY THE FILTER PRESS
pgggn:%mu T0 BE DETERMIED ¢ ?unme FINAL DESIGN,
€ NOTE 3 ABOVE).
TANK FILTER o CAUSTIC PRECIPITATING f ISE
PRESS 6011 METERING PUMP AGENT | 7. QUANTITY To € DETERMINED DURING FINAL
NOTE 1 \ NOTE 4 680-1017 | :
b b - - 8. URANIC CONTENT REMOVED BY THE CENTRIFUGE
_ w 70 BE DETERMINED DURING FINAL DESIGN (SEE
S . . NOTE 3 ABOVE).
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FROM CONTAMINATED
EFFLUENT HOLD TANK
SYSTEM

NOTE 1
>

|

1. THIS STREAM IS OPERATED IN A "BATCH" MODE.

2. TOTAL ANNUAL SLUDGE DISCHARGES FROM THE
DEGREASER WATER CENTRIFUGE, PRECIPITATION
TREATMENT TANK FILTER PRESS, AND CONTAMINATED
EFFLUENT EVAPORATOR/ORYER ARE ESTIMATED
T0 BE 400 KG (882 LB) OF SOLIDS, INCLUDING 57 KG
{126 LB} OF URANIUM.

3. URANIC CONTENT REMOVED BY THE FILTER PRESS
T0 BE DETERMINED DURING FINAL DESIGN.
(SEE NOTE 2 ABOVE].

4. STREAM DATA DOES NOT INCLUDE FLOW FROM

THE LAUNDRY SYSTEM.

5. URANIC CONTENT REMOVED BY THE EVAPORATOR/DRYER

TO BE DETERMINED DURING FINAL DESIGN. (SEE NOTE 2
ABOVE).

6. THIS STREAM IS NOT EXPECTED TO BE USED DURING

NORMAL OPERATION OF THE PL