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3200 N. 1* Street
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RE: Request for Additional Information — Permit Application Review for a Proposed
Centralized Surface Waste Management Facility
Black Hills Gas Resources - East Blanco Produced Water Reuse Facility
Location: SE/4 NW/4 of Section 13, Township 30 North, Range 4 West, NMPM
Rio Arriba County, New Mexico

Dear Mr. Manus:

The Oil Conservation Division (OCD) has reviewed Black Hills Gas Resources’ (Black Hills) application
for a centralized surface waste facility permit for East Blanco Produced Water Reuse Facility located
within the SE/4 NW/4 of Section 13, Township 30 North, Range 4 West NMPM, Rio Arriba County,
New Mexico. The review of the submittal is to determine if any additional information or modifications
may be required before considering deeming the permit application complete. The application has been
determined to be incomplete. Therefore, the OCD requests additional information.

Enclosed is a list of items that must be addressed prior to completing the review. Once this information is
submitted, OCD will complete another review to determine if information submitted is appropriate for
compliance. The OCD recommends that all corrections, additions, and modifications to the application
be reviewed and cross-referenced before they are submitted, in order to verify that all responses correlate
and coincide with each other throughout the application:

If there are any questions regarding this matter, please do not hesitate to contact me at (505) 476-3487 or
brad.a.jones@state.nm.us.

Sincerely,

Brad A Jones
Environmenta

BAJ/baj

Attachment ~ Request for Additional Information

Cc:  OCD District Il Office, Aztec
WWC Engineering, 1275 Maple Street, Suite F, Helena, MT 59601

Oil Conservation Division
1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone (505) 476-3440 « Fax (505) 476-3462 » www.emnrd.state.nm.us
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Request for Additional Information
~ Black Hills Gas Resources - East Blanco Produced Water Reuse Facility
: Centralized Surface Waste Management Facility
September 10, 2012

General Review Comments:

Several of the written responses within the pelmlt application to specific provisions of Part 36 do
not recognize owner/operator’s responsibility to comply with the actions identified within the provision.
The responses focus on the inanimate objects rather than discussing how the owner/operator will
complete specific actions on an inanimate object for compliance. If a provision begins with “the
owner/operator shall...,” please respond in a manner that identifies and explains how Black Hills will
complete the task for compliance.

Cover/Title Sheet:

The cover sheet is titled “Design Report for East Blanco Produced Water Reuse Facility.” This
is a permit application for a centralized surface waste management facility and not a report. Please
properly identify the submittal.

Page 2, Demonstration of Compliance, Item 4;
Please clarify the corporate status (Inc. LLC, Corporation, Partnershlp, LP, etc...) of Black Hills

Gas Resources and provide the complete name for the operating company.

Page 2, Demonstration of Compliance, Item 5:

The legal description provided represents a smaller area than depicted on Exhibit 5. Please
establish a boundary for the proposed surface waste management facility and identify all of the quarter-
quarter sections in which the facility occupies.

Page 3, Demonstration of Compliance, Item 7:

Pursuant to Paragraph (1) of 19.15.36.8.C NMAC, the application shall include “the names and
addresses of the applicant and principal officers and owners of 25 percent or more of the applicant.”
Black Hills Gas Resources is identified as the primary owner and Mr. John Benton, VP of Black Hills
Exploration and Production, is the only officer identified. The relationship between the owner, Black
Hills Gas Resources, and Black Hills Exploration and Production is not defined in the permit application.
Please clarify. Also, please clarify if Mr. Benton is the only principal officer for the applicant or properly
identify all principal officers for the applicant as required.

Facility Boundary requirement
A facility boundary was not properly identified or established within the permit application. Pursuant to
Paragraph (2) of 19.15.36.8.C NMAC, the application shall include “a plat and topographic map showing
the surface waste management facility’s location in relation to governmental surveys (quarter-quarter
section, township and range); highways or roads giving access to the surface waste management facility
site; watercourses; fresh water sources, including wells and springs; and inhabited bu1lqus within one
mile of the site’s perimeter.” This lack of an identified facility boundary affects siting criteria setbacks
and identification of the size of the proposed facility and the area requested to be considered for
permitting. The boundarv must be referenced in the following areas:

e Page 3, Demonstration of Compliance, Item 8:

Exhibit 3 is a topographic map that illustrates the layout of the proposed facility, but does not
represent an area larger for the one-mile assessment. Exhibit 5 is identified as the demonstration. Exhibit
5 is a satellite or aerial image which does not illustrate the required features such as watercourses and
springs. Also, it is not a topographic map as required by this provision. This demonstration is an
~assessment “within one mile of the site’s perimeter.” Please establish a site perimeter (facility boundary)
to properly demonstrate the one-mile assessment.
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- o Also, the response indicated that the one-mile assessment was completed for “continuously
flowing watercourses.” The term “watercourse” for the purpose of this application is defined in
Paragraph (4) of 19.15.2.7.W NMAC. The survey plat provided in Appendix E represents only
half of the area proposed for use. This is demonstrated by comparing it to Exhibit 6. Please
provide the plat for the other parcel in which Black Hills Gas Resources is seeking to include as
part of the surface waste management facility proposal.

e Page 4, Demonstration of Compliance, Item 9; and Exhibit 6:

Pursuant to Paragraph (3) of 19.15.36.8.C NMAC, the application shall include “the names and
addresses of the surface owners of the real property on which the surface waste management facility is
sited and surface owners of the real property within one mile of the site’s perimeter.” Exhibit 6 is
identified as the demonstration. Exhibit 6 is a satellite or aerial image which seems to use the center of
the middle impoundment as the basis of the one-mile assessment.

e Page 19, Demonstration of Compliance, Item 21:

The response provided for the second bulleted provision, Section 19.15.36.13.B.1, states that “the
east side of the facility is located approximately 210 feet from the bank (ordinary high-water mark) of a
small ephemeral drainage...” The response also references Exhibit 2 as a demonstration of the “facility’s
location in relation to the ephemeral drainage.” In order to properly assess and demonstrate setbacks to
the facility, a facility perimeter or boundary must be established. If the white dotted line illustrated on
Exhibit 2 is the eastern boundary of the facility, then several of the activities discussed in the permit
application are proposed outside of the facility boundary. Such activities would include stockpiling of
. soil, stormwater run-off features, and the waste stockpile area that is illustrated on drawings but not
discussed in the permit application.

o Page 20, Demonstration of Compliance, Item 21:

The last sentence in the response provided for the third bulleted provision, Section

-.19.15.36.13.B.5, states “Exhibit 4 provides a 500 foot setback line from the proposed facility.” In order to
properly assess and demonstrate setbacks to the facility, a facility perimeter or boundary must be
established.

e Page 22, Demonstration of Comphance, Item 22a:

Pursuant to Subparagraph (a) of 19.15.36.8.C (15) NMAC, the application shall include “a map
showing names and location of streams, springs or other watercourses, and water wells within one mile of
-the site.” The last sentence in the response states that “Exhibit 5 shows there are no continuously flowing
water courses, springs, fresh water sources, or water wells within one mile of the site.” Exhibit 5 is a
satellite or aerial image that does not properly illustrate most of the requested features. A topographic
map would illustrate Mud Spring located on the north side of Cabresto Canyon, within a mile and just
northwest of the proposed site. Please provide a topographic map for the demonstration.

e Exhibit 4 is titled, 500 Foot Setback From Proposed Facility Boundaries. The exhibit does not
illustrate a facility boundary from which the 500 foot setback is measured and established
o Exhibits, Exhibit 5:

Exhibit 5 is titled, /Mile Setback From Proposed Facility Boundaries. The 1 mile radius circle
illustrated on Exhibit 5 does not coincide with the rectangular shaped facility. The exhibit does not
illustrate a facility boundary from which the 1 mile setback is measured and established. The illustrated
circle assessment would suggest that the setback was established from the center point of the facility,
rather than an established facility boundary.

Page 4, Demonstration of Compliance, Item 10:

In the first paragraph, Exhibit 2 is referenced as showing the “proposed layout of the facility.”
The feature “waste stockpile area” illustrated on Exhibit 2 is not mentioned in the written description.
Please provide the details and function of the proposed “waste stockpile area.”
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Please clarify in the third sentence of the fourth paragraph, if the projected inflow rate of 1,500
barrels per day is a per pond or total capacity rate. '

Page S, Demonstration of Compliance, Item 10:
Please reference the location of Table 1 and 2 mentioned in the last sentence of the first

paragraph.

Pursuant to Paragraph (4) of 19.15.36.8.C NMAC, the application shall include “a description of
the surface waste management facility with a diagram indicating the location of fences and cattle guards,
and detailed construction/installation diagrams of pits, liners, dikes, piping, sprayers, tanks, roads,
fences, gates, berms, pipelines crossing the surface waste management facility, buildings and chemical
storage areas.” Please reference the location of “detailed construction/installation diagrams” for the
pond slopes, berms, and roads discussed in the third paragraph.

The fifth sentence states that the “transmissivity of the 2-foot thick compacted soil transmission
layer is mentioned in 19.15.36.17 NMAC is 6.1 x 10" cn/sec.” Pursuant to Paragraph (9) of
19.15.36.17.B NMAC, the operator shall “place a leak detection system between the lower and upper
geomembrane liners that consists of two feet of compacted soil with a saturated hydraulic conductivity of
1 x 10 c/sec or greater to facilitate drainage.” Please provide the correct regulatory saturated hydraulic |
conductivity. Also, please reference the location of “detailed construction/installation diagrams” for the
pond design discussed in the third paragraph and the manufacturer’s specification sheets for the
geomembrane liner material, the non-woven geotextile and 220-mil geonet.

Page 6, Demonstration of Compliance, Item 10; and Page 9, Item 12:

“The first sentence of the fourth paragraph on page 6 indicates that “no system will initially be
included in the design” for a bird control. Pursuant to Paragraph (3) of 19.15.36.17.C NMAC, the
operator shall “screen, net, cover or otherwise render non-hazardous to migratory birds tanks exceeding
eight feet in diameter and exposed pits and ponds. Upon written application, the division may grant an
exception to screening, netting or covering requirements upon the operator’s showing that an alternative
method will adequately protect migratory birds or that the tank or pit is not hazardous to migratory
birds.” Please clarify how the proposed alternative to monitor the ponds monthly and report bird deaths
“will adequately protect migratory birds or that the tank or pit is not hazardous to migratory birds.”

The response provided for Section 19.15.36.13.1 relies on the quality of the produced water as
justification for not implementing a bird control system. The response states “the produced water that
will be stored in the proposed facility will have a water quality at or near 20.6.2.3103 NMAC standards
for fresh water.” Upon review of the laboratory summary report sheet in Attachment 2 of Appendix G the
following discoveries were made: Only 12 of the 48 constituents identified in Subsections A, B, and C of
20.6.2.3103 NMAC were analyzed; the summary report sheet did not identify the unit of measurement for
the results; and the laboratory analytical results, including the chain of custody and QA/QC report, was
not provided in the permit application to support the data presented on the summary report sheet.

An issue not addressed regarding the protection of migratory birds is the physical impact of
hydrocarbon contact. The incomplete assessment and data do not support the statement “Therefore, the
produced water stored at the facility will not pose a danger to wildlife.” Pursuant to Subsection I of
19.15.36.13 NMAC, “To protect migratory birds, tanks exceeding eight feet in diameter, and exposed pits
and ponds shall be screened, netted or covered.

Page 6, Demonstration of Compliance, Item 11; and Appendix F, Page 3:

The response references Appendix A as the location of the engineering design plans, which
include the liner specifications and compatibility. OCD was not able to locate any manufacturer’s
specification sheets or compatibility assessment for the geomembrane liner material, the non-woven
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geotextile and 220-mil geonet in Appendix A. Please verify the location of the information and provide
the correct reference or provide the required information in Appendix A.

The response also references Appendix A as the location of the engineering design plans, which
includes freeboard-and overtopping prevention. The only information provided on the design feature for
freeboard and overtopping prevention is provided on page 3 of the Operation, Maintenance and
Inspection Plan of Appendix F. The last sentence of the first paragraph, under the General section of
Normal Operations, states “A minimum of three feet of freeboard will be maintained within each pond in
the facility, and water level sensors connected to the supply pumps will help to ensure this limit is not
surpassed.” This is the first time in the permit application that the installation of “water level sensors”
being “connected to the supply pumps” are part of the proposed design. This design feature is not
identified or illustrated in any of the certified engineer drawings provided in Appendix A. Pursuant to
Paragraph (5) of 19.15.36.8.C NMAC, the application shall include “engineering designs, certified by a
registered professional engineer, including technical data on the design elements of each applicable
treatment, remediation and disposal method and detailed designs of surface impoundments.” Please
update the appropriate drawings in Appendix A to reflect all the detail of the proposed design.

Page 8, Demonstration of Compliance, Item 12: :

The response provided for Section 19.15.36.13.F.3 discusses documenting and maintaining the C-
138 form if non-hazardous, non-oil field waste is accepted by order by the department of public safety.
.The response references to Appendix F, the Operation, Inspection, and Maintenance Plan as the location
in which the acceptance of such waste is addressed. Pursuant to Paragraph (6) of 19.15.36.8.C NMAC,
the application shall include “a plan for management of approved oil field wastes that complies with the
applicable requirements contained in 19.15.36.13 NMAC, 19.15.36.14 NMAC, 19.15.36.15 NMAC and-
19.15.36.17 NMAC.” In the third paragraph under the General section of Normal Operations on page 3
of Appendix F; the manifesting of such waste is addressed. It also states that “In the event of an
emergency, non-hazardous waste may be stored at the facility if ordered by the department of public
safety.” Beyond this statement there are no details of how or where such waste would be stored or what
will happen to it after it is accepted. The current proposal is for the installation of three ponds to manage
produced water. If Black Hills proposes to accept this waste stream, please provide the details of the
management of the waste from acceptance, to storage, removal, transportation, and disposal. Appendix F
indicates that it may be accepted, manifested, and stored. There are no more details beyond this point.
Please clarify.

Page 10, Demonstration of Combliance, Item 12: ‘
Please reference the location of the engineering drawings to demonstrate the design described in
the response for provided for Section 19.15.36.17.B.2.

Please provide and/or reference the location of the liner manufacturer’s specification sheet to
demonstrate that the proposed liner for the design satisfies the requirements identified in the response
provided for Section 19.15.36.17.B.3.

Page 11, Demonstration of Compliance, Item 12:

The response provided for Section 19.15.36.17.B.5 discusses items from interior and exterior
slopes, subgrade preparation, anchor trench construction, and seaming and references Section 2206 of
Appendix B for additional information. Section 2206 of Appendix B focus is geosynthetic fabrics, such
as minimum specifications for the non-woven geotextile, geonet, and HDPE liner material. It also
identifies the protocols for storage, installation, deployment, seam welding, and field quality assurance.
Section 2206 of Appendix does not address interior and exterior slopes, subgrade preparation, and anchor
trench construction. Please reference the appropriate certified engineer drawing that illustrates the
specified design feature for a demonstration of compliance. Also, please provide and/or reference the
location of the manufacturer’s specification sheet for each of the proposed geosynthetic fabrics for the
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pond design and a proposed seam pattern that demonstrates comphance to the requirements of Paragraph
(5) of 19.15.36.17.B NMAC.

Page 12, Demonstration of Compliance, Item 12:

The response provided for Section 19.15.36.17.B.7 states “The primary geomembrane liner
consists of GSE HD Geomembrane liner or equivalent.” OCD has been unable to locate the
manufacturer’s specification sheet for the “GSE HD Geomembrane liner.” Please provide and/or
reference the location of the proposed “GSE HD Geomembrane liner” manufacturer’s specification sheet
to demonstrate that it satisfies all of the regulatory specifications for consideration of approval. Also,
please reference the appropriate certified engineer drawing that illustrates the specified design feature for
a demonstration of compliance.

The response provided for Section 19.15.36.17.B.8 states “The secondary geomembrane liner
consists of GSE HD Geomembrane liner or equivalent.” OCD has been unable to locate the
manufacturer’s specification sheet for the “GSE HD Geomembrane liner.” Please provide and/or
reference the location of the proposed “GSE HD Geomembrane liner” manufacturer’s specification sheet
to demonstrate that it satisfies all of the regulatory specifications for consideration of approval. Also,
please reference the appropriate certified engineer drawing that illustrates the specified design feature for
a demonstration of compliance.

The response provided for Section 19.15.36.17.B.9 states “The leak detection system consists of a

GSE Hypernet Geonet or equivalent placed between the primary and secondary liners.” OCD has been
unable to locate the manufacturer’s specification sheet for the “GSE Hypernet Geonet.” Please provide
and/or reference the location of the proposed “GSE Hypernet Geonet” manufacturer’s specification sheet
to demonstrate that it satisfies all of the regulatory specifications for consideration of approval. Also,
please reference the appropriate certified engineer drawing that illustrates the specified design feature for
a demonstration of compliance. The written response and certified engineer drawings do not recognize
the minimum wall thickness, schedule 80, required for the piping collection system. Please modify the
written response and drawings to demonstration of compliance regarding the specified design feature.

Page 13, Demonstration of Compliance, Item 12:

i The response provided for Section 19.15.36.17.B.11 discusses the incorporation of an “automatic
. float” system to “ensure that the water level does not encroach on the 3 foot freeboard requirement.”
OCD has been unable to locate any other discussion or a design drawing that identifies this design feature.
Please provide and/or reference the location of the details associated with the construction and installation
of the proposed “automatic float” system. Also in the last sentence of the response, the letter designation
of the Appendix for the Operation, Inspection and Maintenance Plan is not provided. Please provide.

The response provided for Section 19.15.36.17.B.12 does not identify how the volume of the
proposed ponds was determined. Please provide and/or reference the location of the calculations to
support the volumes proposed in the response.

Page 14, Demonstration of Compliance, Item 12:

The response provided for Section 19.15.36.17.C. 1 does not clarify if Black Hills proposes a
skimmer pit as part of the pond design or how a measurable or visible oil layer would be removed if
discovered during the proposed inspections. Please clarify if Black Hills proposes a skimmer pit as part
of the pond design and if so, please reference the appropriate certified engineer drawing that illustrates the
specified design feature. Also, please provide the protocol for the removal of a measurable or visible oil
layer would be removed if discovered during the proposed inspections.
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Page 14, Demonstration of Compliance, Item 13; Page 19, Item 21; Page 21, Item 22; Page 22, Item
22b; and Page 23, Item 22F:

These responses identify Borehole B-3 as the source in which a ground water sample was
obtained and analyzed to demonstrate the quality of the shallowest fresh water aquifer beneath the
proposed site. Upon review of the Hydrogeologic Investigation Report, provided in Appendix K, ground
water was not discovered in Borehole B-3. Please properly identify which borehole the ground water
sample was obtained.

Page 15, Demonstration of Compliance, Item 14:
The hydrogen sulfide regulatory reference, “19.15.3.18 NMAC,” prov1ded in the bold item text
and in the response is incorrect and should be 19.15.11 NMAC. Please update.

Page 16, Demonstration of Compliance, Item 15:

The fifth bullet of the written response proposed the closure standards for permanent pit pursuant
to 19.15.17 NMAC (Part 17) which does not satisfy the closure requirements for a pond pursuant to Part
36, in which Black Hills is seeking a permit. Please modify the response to comply with the requirements
of Part 36 in which Black Hills is seeking a permit.

Page 16, Demonstration of Compliance, [tem 16:

The first bullet in the response does not fully express all of the scenarios and considerations that
are presented in the regulatory language that must be addressed in the contingency plan. Pursuant to
Paragraph (1) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall “describe the actions
surface waste management facility personnel shall take in response to fires, explosions or releases to air,
soil, surface water or ground water of contaminants or oil field waste containing constituents that could
. threaten fresh water, public health, safety or the environment.” Please modify appropriately to properly
reflect the intent of the provision.

Page 17, Demonstration of Compliance, Item 17:

The first sentence in the introductory paragraph and the first bullet reference page P-2 of the
Engineering Drawings provided in Appendix A as an illustration of the “berms ranging from
approximately 5 to 22 feet high... located on the north, east, and south sides of the facility.” Upon review
of Sheet P-2 of Appendix A, OCD did not observe any features on the Facility Layout that were berms.
Sheet P-2 does identify a “North Ditch” and a “South Ditch.” The exterior slopes to the ponds are not
considered berms since it is a construction standard for a pond pursuant to Paragraph (5) of 19.15.36.17.B
NMAC. Since a key is not provided on the Facility Layout map of Sheet P-2 of Appendix A, please
identify features considered to be berms or modify the response.

Page 18, Demonstration of Compliance, Item 17:

The response provided for the bulleted provision, Section 19.15.36.13.M.2, indicates that the
assessment for nearby “waters of the state” and “waters of the United States” is based upon the “nearest
continuously flowing watercourse.” The criterion of a “flowing watercourse” is only one of the
considerations from US EPA for traditional navigable waters and traditional navigable waters are only
one of the considerations from US EPA for “waters of the United States.” The assessment for “waters of
the state or United States” is incomplete because both ground and surface water must be addressed.
Surface waters of the state does not include private waters that do not combine with other surface or
subsurface water or any water under tribal regulatory jurisdiction pursuant to Section 518 of the Clean
Water Act. Waste treatment systems, including treatment ponds or lagoons designed and actively used to
meet requirements of the Clean Water Act (other than cooling ponds as defined in 40 CFR Part 423.11(m)
that also meet the criteria of this definition), are not surface waters of the state, unless they were originally
created in surface waters of the state or resulted in the impoundment of surface waters of the state.”
Please complete the assessment for “waters of the state” as defined by Paragraph (5) of 20.6.4.7.S
NMAC.
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Page 19, Demonstration of Compliance, Item 21:

The response provided for the third bulleted provision, Section 19.15.36.13.B.2, states that the
assessment of the wellhead protection area was accomplished by a “search of the New Mexico Office of
the State Engineer’s iWATERS database...” It goes on to discuss the proximity of the wells and the
depth to ground water. Pursuant to (7) of 19.15.2.7.W NMAC, a wellhead protection area “’ means the
area within 200 horizontal feet of a private, domestic fresh water well or spring used by less than five
households for domestic or stock watering purposes or within 1000 horizontal feet of any other fresh
water well or spring. Wellhead protection areas do not include areas around water wells drilled after an
existing oil or gas waste storage, treatment or disposal site was established.” The response did not
mention the presence or absence of any springs. Mud Spring is located on the north side of Cabresto
Canyon just northwest of the proposed activities. Please establish a facility boundary to determine the
proper distances for the siting criteria. Also, please complete the assessment for a wellhead protection
area. In regards to the 100-year floodplain assessment, since a FEMA FIRM map was not available, the
distance from the nearest major watercourse and the site elevation were utilized for justification of the
conclusion: “the flood risk for this area is minimal.”

Page 20, Demonstration of Compliance, Item 21:
Please provide and/or reference the source of the Appendix E subsurface mines map mentioned in

the response for the second bulleted provision on page 20, Section 19.15.36.13.8.4.

_. The response provided for the fourth bulleted provision, Section 19.15.36.13.B.6, did not include
any comments regarding karst formations in the assessment for unstable areas. Please determine the
presence or absence of karst formations and provide comments in the response.

Page 22, Demonstration of Compliance, Item 22b:

- The response comments on the water quality from the sample obtained from the monitoring well.
The argument presented on page 2, Aquifer Description Section, of the Hydrogeologic Investigation
Report in Appendix K is that the ground water encountered in Borehole B-4 is the shallowest. Borehole
B-4 is used for the basis of the ground water elevation beneath the proposed site, but was not the location
in which the ground water sample was obtained. The ground water results are from a sample obtained
from Borehole B-1. Pursuant to Subparagraph (b) of 19.15.36.8.C (15) NMAC, the application shall
include “laboratory analyses, performed by an independent commercial laboratory, for major cations and
anions; BTEX; RCRA metals; and TDS of ground water samples of the shallowest fresh water aquifer
beneath the proposed site.” The Hydrogeologic Investigation Report did not indicate that Borehole B-4
was constructed into a monitoring well, as required in the OCD approved boring plan. Please provide the
results from “ground water samples of the shallowest fresh water aquifer beneath the proposed site.”

The second paragraph is a discussion of how the results from B-3 compare with the discharge
limits specified in the Water Quality Control Commission Regulations of 20.6.2.3103 NMAC. OCD is
unsure why the comparison was completed and which provision required the comparison. The purpose of
the results is to demonstrate background quality of the ground water “of the shallowest fresh water
aquifer beneath the proposed site” prior operations. Please either omit the comparison paragraph or
explain the purpose of the comparison and reference the provision in which it is provided as
demonstration of compliance.

Page 22, Demonstration of Compliance, Item 22¢; Appendix H, Hydrogeologic Investigation
Report; and Page 23, Item 22F:

As clarified in the first comment above to Item 22b, ground water was not encountered in
Borehole B-3, but in B-1 instead. Please modify the first paragraph to reflect the information provided in
the Hydrogeologic Investigation Report of Appendix K. The third sentence of the first paragraph states
the reason for “the drastic change in ground water elevation between these two boreholes is that the
bedrock self and corresponding groundwater elevation dive deeply from B-3 to B-4.” Please keep in
mind that B-3 should be B-1, as identified properly identified on Figure 1 of the Hydrogeologic
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-Investigation Report in Appendix K. The proposed reasoning is not supported by the geologic cross-
sections and lithologic logs. Borehole B-1 is approximately 85 feet west of B-4. Figure 2, a geologic
cross-section in Appendix K, illustrates a “shale” formation, with a thickness of approximately 10 to 15
feet, which separates the water bearing zones. Also, Figures 2 illustrates that the ground water was
encountered above the “shale” formation in B-1. Ground water was not discovered above the “shale”
formation in B-4, but was encountered approximately 25 feet below the bottom of the “shale” formation.
A comparison of ground water quality results from B-1 and B-4 would either confirm that the ground
water beneath the proposed site is hydraulically connected or separate water bearing zones. Please
provide the comparison and modify the response appropriately, if necessary.

The first sentence of the second paragraph indicates that “USGS has labeled the shallow aquifer
formations at this location as Colorado Plateaus aquifers.” The response also states “no information is
available to determine whether the ground water encountered at this location is considered part of the
Colorado Plateaus aquifers as specified by the USGS.” OCD recommends that local publications and
resources be utilized for this assessment. OCD recommends Hydrologic Report 6 Hydrogeology and
water resources of San Juan Basin, New Mexico, Stone, W. J.; Lyford, F. P.; Frenzel, P. F.; Mizell, N.H;
Padgett, E. T., 1983 published by the New Mexico Bureau of Mines and Mineral Resources. The
publication addresses the proposed area. Also, please provide references of the resource material
mentioned in the responses. In this case the response mentioned USGS but did not identify which USGS
publication and page number(s) in which USGS “labeled the shallowest aquifer formations at this location
as Colorado Plateaus aquifers.” Please identify and provide proper references to the resource material
used for the basis of proposed conclusions.

Exhibits, Exhibit 2: -

Exhibit 2 illustrates a feature identified as “waste stockpile area.” The permit application does not
:- provide:information regarding-the purpose and function of this feature, except for the illustration on the
exhibits. Please provide the details and purpose of this proposed feature within the permit application.
Exhibit 2 provides a detailed overlay of the existing surface contours of the proposed site over a satellite
or aerial image. Elevations (amsl) are not provided on Exhibit 2, therefore the contour intervals cannot be
determined. Please provide the above mean sea level (amsl) elevations for the existing surface contours
of the proposed site. ' '

Appendix A, Engineering Drawings:

Sheet P-1, Location Overview; and Sheet P-2, Facility Layout:

The satellite or aerial image provides a detailed overlay of the proposed layout of the facility and
illustrates the proposed fencing for the surface waste management facility. Exhibit 2 is the same satellite
or aerial image with the same proposed layout of the facility (minus the fencing), but illustrates a “210’
setback line from the drainage.” Pursuant to Paragraph (1) of 19.15.36.13.B NMAC, “No surface waste
management facility shall be located within 200 feet of a watercourse, lakebed, sinkhole or playa lake.”
This would suggest that only a portion of the fenced area illustrated on Sheet P-1 can be considered for
permitting as a surface waste management facility. Please establish a facility boundary based upon the
required setbacks of 19.15.36 NMAC. If the fencing is proposed to extend beyond the surface waste
management facility boundary, please present a solution to prevent Black Hills personnel from
performing waste management operations within the fenced area but outside the permitted facility
boundary.

Sheet D-1, Pipe System Detail, Detail O/D-1:

Pursuant to Paragraph (9) of 19.15.36.17.B NMAC, in regards to the leak detection system
“Piping used shall be designed to withstand chemical attack from oil field waste or leachate; structural
loading from stresses and disturbances. from overlying oil field waste, cover materials, equipment
operation or expansion or contraction; and fo facilitate clean-out maintenance.” Based upon the proposed
design, the leak detection pipe extends approximately 100 feet from the leak detection sump, through the



Black Hill Gas Resources

East Blanco Produced Water Reuse Facility RAI
September 10, 2012

Page 10 of 29

secondary liner, and beneath and past the interior and exterior slopes of the pond to a detection riser pipe
that extends upward 7 feet to the ground surface. The 100 foot six-inch leak detection pipe and 7 plus
foot six-inch detection riser pipe are connected with a ninety degree elbow. If an obstruction occurred, it
would be difficult to clean-out the line. OCD recommends modifying the design so that the leak detection
pipe is installed between the primary and secondary liner along the interior slope to the top edge of the -
pond. This would allow easy access for cleaning out and maintenance. Please contact OCD if you have
questions regarding this design.

The detection riser pipe is identified as having a “water level monitor.” The note on the design
drawing is the first and only mention of the “water level monitor.” The water level monitor is part of the
proposed design of the leak detection system. Please provide the details regarding what it is and how it
operates.

The proposed 12-inch collection and supply lines that extend beneath the pond perimeter road and
the exterior slope has gate values to and from each pond that are proposed to be installed at a minimum of
seven feet below the existing grade. How will Black Hills personnel gain access to the gate values to
manually close them when they will be buried, at a minimum, seven feet beneath the surface?

Sheet D-2, Pipe Trench & Liner Details, Sump Detail 5/D-1; Page 2 of 6, Section 02203, Part 2 and
Part 3, Subpart 3.02:
: “This detail indicates that the leak detection pipe (the portion within the sump and the portion that
extends outside of the secondary liner to the riser pipe) will be “slotted.” The arrow points to the exterior
pipe with this description and not the pipe within the leak detection sump. Please modify the drawing to
identify the type of pipe proposed within the leak detection sump and the type of pipe proposed for use
-outside the lined pond. .Also, pursuant to Paragraph (9) of 19.15.36.17.B NMAC, “The piping collection
system shall be comprised of solid and perforated pipe having a minimum diameter of four inches and a
minimum wall thickness of schedule 80.” This design specification is not recognized in any of the
proposed design drawing. Please modify the design drawings appropriately to identify and include the
required regulatory design specifications.

Appéndix B, Technical Specifications:

Page 5§ of 12, Section 01000 Administrative Instructions, Part 3 Execution, Subpart 3.06
Environmental:

The response provided for A.1 of Subpart 3.06 indicates that the New Mexico Env1ronment
Department would be the primary contact to “remediate and correct all environmental damage resulting
from any such release, discharge, spill or leak occurring during the course of the Work...” Please modify
the response to reflect that the Oil Conservation Division is the primary contact for such activities.

The response provided for E of Subpart 3.06 properly identifies the New Mexico Environment
Department as the primary agency for oversight of handling and storage of materials during the
construction phase of the facility. But if material and waste are “released, discharged, spilled or leaked
in, on or near the property” then the Oil Conservation Division is the primary contact for release
notifications, corrective actions, and remediation. Please modify the response appropriately.

Page 2 of 3, Section 02200 Topsoil Removal and Replacement, Part 3 Execution, Subpart 3.02
Removal of Topsoil:

The response provided for A.1 of Subpart 3.02 discusses how the topsoil piles will be managed.
Please identify the features that will be installed or the protocols implemented to contam erosional run-off
from the stockpile of topsoﬂ ,

Page 2 of 10, Section 02201 Earthwork, Part 2 Products, Subpart 2.02; and Page 4 of 10, Section
02201 Earthwork, Part 3 Execution, Subpart 3.04 Placing Compacted Earth Fill:
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Pursuant to Paragraph (5) of 19.15.36.17.B NMAC, “Each pit or pond shall have a properly
constructed foundation or firm, unyielding base, smooth and free of rocks, debris, sharp edges or
irregularities, in order to prevent rupture or tear of the liner...” The response provided for C of Subpart
2.02 indicates that the “maximum rock size” is “S inches in any direction.” The response provided for C
of Subpart 3.04 indicates that prior to compaction, rock larger than “five inches” will be removed from
the fill material. This does not satisfy the requirements for subgrade soils as stated in the provision
above. The subgrade soils should be free of rocks. Please modify the response to comply with the
requirements of the provision.

Page 6 of 10, Section 02201 Earthwork, Part 3 Execution, Subpart 3.04 Placing Compacted Earth
Fill: :
The response provided for H of Subpart 3.04 indicates the types of soil tests and the proposed
frequency of testing for compacted fill. The response provided for H.2 of Subpart 3.04 indicates that the
field density and moisture testing will occur once every 2000 cubic yards or once every lift. The response
provided for H.4 of Subpart 3.04 indicates that the Standard Proctor compaction testing will occur “one
time for every four foot of fill.” Is the field density testing frequency proposed as a substitute for the
compaction testing? If so, please clarify and provide the field density equivalent conversion for “ninety-
five (95%) of the Standard Proctor Maximum Dry Density as determined by ASTM D689” standard as
specified on page 5 of 10 of G of Subpart 3.04.

.. The response provided for H.4 of Subpart 3.04 indicates that the Standard Proctor compaction
testing will occur “one time for every four foot of fill or a minimum of two per berm.” On page 4 of 10,
the response provided for D of Subpart 3.04 instructs to “place compacted fill in horizontal lifts not
exceeding eight inches (8”) before compaction or six inches (6”) in thickness after compaction.” Based
upon the.two proposed technical specifications, only one lift out of 8 lifts of compacted fill (when

+ ~compactéd-to four feet or more) will be tested for Standard Proctor; if less than four feet of fill,-this would

mean testing is not required. Please clarify. Regarding the proposed minimum Standard Proctor
compaction testing frequency of “two per berm,” the length and/or size of the berm is not a consideration.
The interior and exterior slopes are commonly referred to as berms throughout the permit application.
The illustration, of the proposed facility layout on Sheet P-2 of Appendix A, demonstrates that the largest
berm would be the eastern exterior slope that runs along the southern quarter of the northern pond and
along the other two ponds. Based upon the proposed Standard Proctor compaction testing of berms, this
area which is approximately 600 feet in length and ranges from 25 to 50 feet in width will require the
same frequency of testing as the smallest berm of an area of approximately 10 feet in length and five feet
in width. Please clarify and justify the frequency of the proposed testing.

Page 6 of 10, Section 02201 Earthwork, Part 3 Execution, Subpart 3.05 Waste Excavation
Placement:

This is the first place that the term “waste excavation” is utilized within the permit application.
OCD is unsure of what the term is referring to, but the provided technical specifications are similar to, but
less stringent than, those of Subpart 3.04, Placing Compacted Earth Fill. This suggests that the “waste
excavation” material will be used for construction purposes. Please provide an introductory paragraph or
statemnent that describes the source of *waste excavation” material and explains how it will be used.

The response provided for A of Subpart 3.05 states “provide waste excavation placement as
shown on the Drawings and as specified herein.” OCD was unable to locate any drawings in Appendix B
or any drawings within the permit application that illustrated areas for “waste excavation” placement.
Please reference the location of the drawings referred to in-the response.

Page 7 of 10, Section 02201 Earthwork, Part 3 Execution, Subpart 3.05 Waste Excavation

Placement: : o _ .
The response provided for F of Subpart 3.05 proposes a less stringent compaction standard of
“ninety (90%) of the Standard Proctor Maximum Dry Density as determined by ASTM D689 for the
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“‘waste excavation” material rather than minimum earth fill compaction standard of 95%. Please clarify
and justify the different standard for construction. Also the response provided G.1 of Subpart 3.05 states
“field density and moisture testing will be performed at a frequency determined by the ENGINEER” and
does not recommend the testing frequency for earth fill of once every 2000 cubic yards or once every lift.
Please clarify and justify the different standard for construction.

Page 9 of 10, Section 02201 Earthwork, Part 4 Method of Measurement and Basis of Payment,
Subpart 4.01 Method of Measurement: '

The response provided for C of Subpart 4.01 supports OCD’s conclusion that the “waste
excavation” material is proposed for construction by stating “Measurement of Water Excavation
Placement will be in cubic yards of compacted fill including hauling cut material to the point of use,
placing, moistening, and compacting Waste Excavation to the lines and grades shown on the
Drawings...” OCD was unable to locate any drawings in Appendix B or any drawings within the permit
application that illustrated areas for “waste excavation” placement. Please reference the location of the
drawings referred to in the response.

The second sentence of the response provided for F of Subpart 4.01 identifies the nature of the
water proposed for “dust control and/or compaction of earthwork” as “wastewater.” Please identify the
source and quality of the “wastewater.” A separate permit issued under the Water Quality Control
Commission Regulations 20.6.2 NMAC may be required for proposals to discharge wastewater to the
surface, such as for dust control and construction.

Page 5 of 6, Section 02203, Pipes, Pumps, Fittings, and Appurtenances, Part 4 Method of
Measurement and Basis of Payment, Subpart 4.01 Method of Measurement:

- The response provided for F of Subpart 4,02 states “no measurement will be made for pea gravel
requlred for the leak detection system pipe installation. Installation of all pea gravel will be considered
subsidiary to other items of work.” Pursuant to Paragraph (9) of 19.15.36.17.B NMAC, “The operator
shall place a leak detection system between the lower and upper geomembrane liners that consists of two
feet of compacted soil with a saturated hydraulic conductivity of 1 x 10” > em/sec or greater to facilitate
drainage.” The proposed pea gravel is soil component of the leak detection system that has a regulatory
specification that is not identified in the permit application. Please include pea gravel in the product list
of Part 2 of Section 02203 that identifies the regulatory specification of “a saturated hydraulic
conductivity of 1 x 10° cm/sec or greater” to facilitate drainage.

Page 3 of 11, Section 02206 Geosynthetic Fabrics, Part 2 Products, Subparts 2.01 and 2.02 GSE .
Non-Woven Geotextile: :

The response provided for A of Subpart 2.01 states “provide 8 oz. GSE non-woven geotextile
filter fabric or approved equivalent as shown on Drawings and as specified herein.” GSE Environmental
is a manufacturer of geosynthetic materials. Please provide the manufacturer’s specification sheet on the
GSE non-woven geotextile filter fabric product to demonstrate that it satisfies the specifications presented
in the Table of B of Subpart 2.01.

Pursuant to Paragraph (9) of 19.15.36.17.B NMAC, “The operator shall place a leak detection
system between the lower and upper g geomembrane liners that consists of two feet of compacted soil with
a saturated hydraulic conductivity of 1 x 10° cm/sec or greater to facilitate drainage.” The GSE
HyperNet Geonet is a geosynthetic that is proposed in lieu of the two feet of compacted soil for the leak
detection system. The Table provided in B of Subpart 2.02 proposes a minimum average transmissivity

ate smndard of 2 x 10° m%/sec. Please demonstrate that the proposed transmissivity rate standard of 2 x
10 m?/sec is equivalent to the required regulatory standard for saturated hydraulic conductivity of 1 x 10°
cm/sec or greater.

Page 4 of 11, Section 02206 Geosynthetic Fabrics, Part 2 roducts, Subpart 2.03 GSE 60 mil HDPE
Liner:
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The response provided for A of Subpart 2.03 states “provide GSE HD Smooth Geomembrane or
approved equivalent installed as shown on Drawings and as specified herein.” GSE Environmental is a
manufacturer of geosynthetic materials. Please provide the manufacturer’s specification sheet on the GSE
HD Smooth Geomembrane product.

The response provided for B of Subpart 2.03 states “provide conductive textured geomembrane
that conforms to the specifications.” Based upon information provided in this section, it is OCD’s
understanding that the proposed ponds will be constructed utilizing a smooth and a textured 60-mil HDPE
geomembrane material for the primary and secondary liners. The engineering drawings, provided in
Appendix A, only identifies the liner material as “60 MIL HDPE Liner” and do not illustrate or identify
where the smooth or textured will be installed. Please provide the manufacturer’s specification sheet on
the proposed “conductive textured geomembrane” to demonstrate that it satisfies the specifications
presented in the Table of B of Subpart 2.03. Also, please modify the engineering drawings in Appendix
A to properly illustrate the design that is proposed.

Page 6 of 11, Section 02206, Geosynthetic Fabrics, Part 3 Execution, Subpart 3.05 Field Seaming:

The response provided for A.3 of Subpart 3.05 instructs the operator to “use a sequential seam
numbering system compatible with panel numbering system that is agreeable to the ENGINEER and
INSTALLER.” Please provide a seam pattern based upon the pond design and size that demonstrates the
seaming requirements of Paragraph (5) of 19.15.36.17.B NMAC.

Pursuant to Paragraph (5) of 19.15.36.17.B NMAC, “The operator shall ensure field seams in
geosynthetic material are thermally seamed (hot wedge) with a double track weld to create an air pocket
for non-destructive air channel testing.” This requirement is not recognized within Subpart 3.05: Field
- Seaming. Please modify response provided for A of Subpart 3.05 to include and recognize the regulatory
requirement.

Page 8 of 11, Section 02206 Geosynthetic Fabrics, Part 3 Execution, Subpart 3.06 Ventilation:

The response provided for A of Subpart 3.06 instructs the operator to “install ventilation through
both layers of HDPE liner along pond slopes according to installer’s recommendation.” OCD is confused
by the instruction. The proposal to install vents through the liner system is not supported or proposed in
the Certified Engineer drawings of the pond design provided in Appendix A. Nor is it a design
requirement for a pond considered under 19.15.36 NMAC. Please explain the purpose of the proposed
design feature and update all sections and drawings in the permit application to address the design and
installation, as well as the materials required for the installation, if necessary.

Page 1 of 2, Section 02500 Wire Fence, Part 2 Product, Subpart 2.01 Wire Fence Materials; and
Page 1 of 2, Section 02500 Wire Fence, Part 3 Fence Installation, Subpart 3.01 Wire Fence
Installation:

Pursuant to Paragraph (3) of 19.15.36.17.C NMAUC, the operator “shall fence or enclose pits or
ponds to prevent unauthorized access and maintain fences in good repair. Fences are not required if there
is an adequate perimeter fence surrounding the surface waste management facility.” The response
provided for A of Subpart 2.01 instructs the operator to “provide all necessary materials to install a 48” 4-
stand Barb Wire Fence according to the New Mexico Oil Conservation Division Rule 19.15.17 NMAC.”
This permit application is based upon the requirements of the Surface Waste Management Facilities
regulation 19.15.36 NMAC. The proposed fencing is based upon a regulatory design in the Pits, Closed-
Loop Systems, Below-grade Tanks and Sumps regulation 19.15.17 NMAC. The requirements of
19.15.17 NMAC are not identified or addressed within the permit application. Please identify the wire
fence materials in the response based upon the requirements of 19.15.17 NMAC.

The response provided for A of Subpart'3.01 instructs the operator to “install a 48” 4-stand Barb -
Wire Fence as described in the New Mexico Oil Conservation Division Rule 19.15.17 NMAC.” The



Black Hill Gas Resources

East Blanco Produced Water Reuse Facility RAI
September 10, 2012

Page 14 of 29

-requirements of 19.15.17. NMAC are not identified or addressed within the permit application. Please
identify the wire fence installation in the response based upon the requirements of 19.15.17 NMAC.

Page 1 of 4, Section 02900 Revegetation, Part 1 General, Subpart 1.01 Description:

The response provided for A-C of Subpart 1.01 identifies areas based upon proposed activities
that would require re-vegetation. The only scenario that is not identified is closure. Pursuant to
Paragraph (6) of 19.15.36.18.A NMAC, the operator “Upon completion of closure, the operator shall re-
vegetate the site unless the division has approved an alternative site use plan as provided in Subsection G
of 19.15.36.18 NMAC. ‘Re-vegetation, except for landfill cells, shall consist of establishment of a
vegetative cover equal to 70 percent of the native perennial vegetative cover (un-impacted by
overgrazing, fire or other intrusion damaging to native vegetation) or scientifically documented ecological
description consisting of at least three native plant species, including at least one grass, but not including
noxious weeds, and maintenance of that cover through two successive growing seasons.” Please modify
the information provided in Section 02900, Revegetation, to demonstrate compliance to the re-vegetation
requirements of Part 36.

Page 3 of 4, Section 02900 Revegetation, Part 2 Products, Subpart 2.01 Seed Mixture:

Pursuant to Paragraph (6) of 19.15.36.18.A NMAC, the regulatory seed mixture should consist
“of at least three native plant species, including at least one grass, but not including noxious weeds...”
Please modify the response to demonstrate compliance. :

Page 4 of 4, Section 02900 Revegetation, Part 3 Execution, Subpart 3.03 Preservmg Revegetated

Areas:
Pursuant to Paragraph (6) of 19.15.36.18.A NMAC, the re-vegetated cover must be maintained
“through two successive growing seasons.” Please modify the response to demonstrate compliance

Appendix E, Wetlands Map, Mining Map, FEMA Map:

Land Ownership Information:

Pursuant to Paragraph (2) of 19.15.36.8.C NMAC, the application shall include “a plat and
topographic map showing the surface waste management facility’s location in relation to governmental
surveys (quarter-quarter section, township and range); highways or roads giving access to the surface
waste management facility site; watercourses; fresh water sources, including wells and springs; and
inhabited buildings within one mile of the site’s perimeter.” The survey plat provided in Appendix E
represents only half of the area proposed for use. This is demonstrated by comparing it to Exhibit 6.
Please provide the plat for the other parcel in which Black Hills Gas Resources is seeking to include as
part of the surface waste management facility proposal.

FEMA Map:
The map provided for this demonstration included a note which stated “No map is available, area

is located in Zone D.” Please provide a definition for the FEMA flood zone designation Zone D to
explain the assessment.

Appendix F, Operation. Maintenance and Inspection Plan:

Page 4, Normal Operations, Record Keeping:

The response provided for this section addresses the record keeping requirements associated with
manifesting of accepted waste pursuant to Subsection F of 19.15.36.13 NMAC and documentation of
annual employee training pursuant to Subsection P of 19.15.36.13 NMAC. It did not address all of the
applicable record keeping requirements of Part 36. Pursuant to Subsection L of 19.15.36.13 NMAC,
“Each operator shall have an inspection and maintenance plan that includes the following: (1) monthly
inspection of leak detection sumps including sampling if fluids are present with analyses of fluid samples
furnished to the division; and maintenance of records of inspection dates, the inspector and the leak
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detection system’s status; (2) semi-annual inspection and sampling of monitoring wells.as required, with -
analyses of ground water furnished to the division; and maintenance of records of inspection dates, the
inspector and ground water monitoring wells’ status; and (3) inspections of the berms and the outside
walls of pond levees quarterly and after a major rainfall or windstorm, and maintenance of berms in such

a manner as to prevent erosion.” Also pursuant to Paragraph (2) of 19.15.36.17.C NMAC, the operator
“shall monitor leak detection systems pursuant to the approved surface waste management facility permit
conditions, maintain monitoring records in a form readily accessible for division inspection and report
discovery of liquids in the leak detection system to the division within 24 hours.” Please modify the
response to address all of the applicable record keeping requirements of Part 36. '

Page 4, Normal Operations, Signs: :

The second sentence in the response states “the sign will be at least than 12 inches by 24 inches
with lettering not less than two inches in height.” This is one of the regulatory sign requirements for a pit,
closed-loop system or below-grade tank permitted pursuant to Subsection C of 10.15.17.11 NMAC.
Pursuant to Subsection J of 19.15.36.13 NMAC, “Surface waste management facilities shall have a sign,
readable from a distance of 50 feet and containing the operator’s name; surface waste management
facility permit or order number; surface waste management facility location by unit letter, section,
township and range; and emergency telephone numbers.” The requirements of Part 36 do not specify the
minimum size for the sign or the lettering. It is based upon being legible from a distance of 50 feet.

Page 4, Monitoring and Inspection, Leak Detection System:

The actions proposed in the response for the discovery of moisture within the leak detection
system are based upon the requirements of Part 17. The response does not recognize the pre-repair
assessment requirements of Part 36 in which the permit will be considered. Pursuant to Paragraph (1) of
19.15.36.13.L. NMAC,.“Each operator shall have an inspection and maintenance plan that includes the

-~ following: morithly inspection of leak detection sumps including sampling if fluids are present with

analyses of fluid samples furnished to the division; and maintenance of records of inspection dates, the
inspector and the leak detection system’s status;...” If moisture and/or fluids are discovered are
discovered in the leak detection system, the first step would be to obtain a sample and compare the water
quality and chemistry to the water in the pond. This demonstration will assist the operator to determine if
the moisture was generated from condensation or if it is an indication of a leak. Please modify the
response to allow ample time for the sampling and laboratory analysis and incorporate the requirements
of Paragraph (1) of 19.15.36.13.L. NMAC.

Page 5, Monitoring and Inspection, Pond Surfaces: _

The first sentence of the response proposes to inspect the surfaces of the ponds “on a monthly
basis for the presence of oil on the water surface...” This proposal contradicts the operational
requirements specified for ponds. Pursuant to Paragraph (1) of 19.15.36.17.C NMAC, the “operator shall
ensure that only produced fluids or non-hazardous waste are discharged into or stored in a pit or pond,;
and that no measurable or visible oil layer is allowed to accumulate or remain anywhere on a pit’s
surface except an approved skimmer pit.” Since a skimmer pit is not proposed in this submittal the
proposed frequency would allow for a month’s potential accumulation and would not address the daily
operational requirement. Please modify the response to demonstrate compliance with the operational
requirements specifically for ponds pursuant to Part 36.

The second sentence of the response proposes to report “dead migratory birds or other wildlife”
on a monthly basis “to the appropriate wildlife agency and to the Oil Conservation Division within 30
days of discovery to determine whether measures need to be implemented to prevent deaths from
reoccurring.” Black Hills proposes to allow deaths to occur prior to determining the appropriate level of
protection. This does not coincide with the requirements of Part 36.

Page 6, Maintenance and Repairs, Spills:
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4 ~The response provided for this section proposes clean-up procedures and in-place remediation of
contaminated soils. Pursuant to Subsection K of 19.15.36.13 NMAC, the “operator shall comply with the
spill reporting and corrective action provisions of 19.15.30 NMAC or 19.15.29 NMAC.” Also, the '
contingency plan, required as part of the permit application pursuant to Subsection N of 19.15.36.13
NMAC, is more comprehensive and is “designed to minimize hazards to fresh water, public health,
safety or the environment from fires, explosions or an unplanned sudden or non-sudden release of
contaminants or oil field waste to air, soil, surface water or ground water.” Please modify the response in
a manner to demonstrate compliance to the requirements of Part 36.

Page 7, Maintenance and Repairs, Oil on the Surface of the Pond:

The first sentence, of the first complete paragraph on page 7, proposes to inspect the surfaces of
the ponds “on a monthly basis for the presence of 0il.” The second sentence states “If oil is observed the
first step will be to determine the oil source and reason for discharge.” This proposal contradicts the
operational requirements specified for ponds. Pursuant to Paragraph (1) of 19.15.36.17.C NMAC, the
“operator shall ensure that only produced fluids or non-hazardous waste are discharged into or stored in a
pit or pond; and that no measurable or visible oil layer is allowed to accumulate or remain anywhere on a
pit’s surface except an approved skimmer pit. Pursuant to Paragraph (5) of 19.15.36.17.C NMAC, the
“operator shall use skimmer pits or tanks to separate oil from produced water prior to water discharge into
a pond. The operator shall install a trap device in connected ponds to prevent solids and oils from
transferring from one pond to another unless approved in the surface waste management facility permit.”
-~ The last.sentence of the paragraph proposes the use of o0il booms to contain oil discharges. The
provisions above are clear that a skimmer pit is required to prevent oil from entering the pond. Proposals
should not suggest actions that will result in the planned accumulation of oil on the surface of the pond
for the purposes of collection and removal. Since a skimmer pit is not proposed in this submittal the
proposed frequency would allow for a month’s potential accumulation and would not address the daily
operational requirement. Please modify the response to demonstrate compliance with the operational
requirements specifically for ponds pursuant to Part 36.

Pages 7 and 8, Emergency Procedures:

The information provided in this section identifies governmental emergency response parties and
their contact information that would be notified during certain conditions or scenarios. In the event of a
“fire” or “operational emergencies including large amounts of spoiled fluids or complete embankment
failure,” the operator/owner is required to notify the regulatory and permitting agency, the Oil
Conservation Division. Pursuant to Subsection K of 19.15.36.13 NMAC, the “operator shall comply with -
the spill reporting and corrective action provisions of 19.15.30 NMAC or 19.15.29 NMAC.” Please
identify the Oil Conservation Division as a required party for notification regarding fires and
unauthorized releases.

Appendix G. Hydrogen Sulfide Prevention and Contingency Plan:

Pursuant to Section 2 of 19.15.11 NMAC “19.15.11 NMAC does not exempt or otherwise excuse surface
waste management facilities the division permits pursuant to 19.15.36 NMAC from more stringent
conditions on the handling of hydrogen sulfide required of such facilities by 19.15.36 NMAC or more
stringent conditions in permits issued pursuant to 19.15.36 NMAC, nor shall the facilities be exempt or
otherwise excused from the requirements set forth in 19.15.11 NMAC by virtue of permitting under
19.15.36 NMAC.” Pursuant to Paragraph (1) of 19.15.11.9.B NMAC “The person shall develop the
hydrogen sulfide contingency plan with due consideration of paragraph 7.6 of the guidelines in the API
publication Recommended Practices for Oil and Gas Producing and Gas Processing Plant Operations
Involving Hydrogen Sulfide, RP-55, most recent edition, or with due consideration to another division-
approved standard.” Based upon the information provided in Appendix G, OCD has determined that “due
consideration of paragraph 7.6” of the API guidelines was not considered in the development of the
proposed Hydrogen Sulfide Prevention and Contingency Plan. Also, the review has demonstrated that all
of the appropriate provisions were not considered or addressed within the proposed Hydrogen Sulfide
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Prevention and Contingency Plan. Please comply with the requirements of Part 11 in the development of -
the Hydrogen Sulfide Prevention and Contingency Plan. The unaddressed requirements of 19.15.11.9
NMAC for a hydrogen sulfide contingency plan are underlined in the following copy of the rule and must
be addressed in the permit application.

Page 2, Emergency Contacts:

Pursuant to Paragraph (8) of 19.15.36.8.C NMAUC, the application shall include “a hydrogen
sulfide prevention and contingency plan that complies with those provisions of 19.15.11 NMAC that
apply to surface waste management facilities.” Pursuant to Section 16 of 19.15.11 NMAC, “The person
shall notify the division upon a release of hydrogen sulfide requiring activation of the hydrogen sulfide
contingency plan as soon as possible; but no more than four hours after plan activation, recognizing that
a prompt response should supersede notification. The person shall submit a full report of the incident to
the division on form C-141 no later than 15 days following the release.” Please include the OCD in the
emergency contact information.

Page 3, Determination of Hydrogen Sulfide Concentration:

4 The first sentence in the response states “A permanent hydrogen sulfide monitor is currently in
place and in service at the existing tank battery.” The monitor at the existing tank battery is
approximately 500 feet east of the closest pond. Since the plan did not indicate the direction of the
prevailing wind for the proposed site, OCD is unable determine if the monitor will detect hydrogen

- sulfide from the ponds.- Also, will any of Black Hills employees be wearing personal monitors? Please

identify all of the methods of detection and in the case of the monitor at the existing tank battery, please

demonstrate and justify that it is capable of detecting hydrogen sulfide from the ponds appro‘(lmately 500

west of the tank battery.

- -The third sentence in the response states ‘“This monitor will alert workers at the facility if a
hydrogen sulfide concentration is greater than 100 ppm is present.”” OSHA and NIOSH identify the PEL
or Time Weighted Average (TWA) for H2S as 10 ppm, the Short Term Exposure Limit (STEL) as 15
ppm and the Immediate Danger to Life and Health limit (IDLH) as 100 ppm. The current proposal would
lead to workers being overexposed. Please modify the response to reflect the implementation of the
proposed H2S contingency plan and the appropriate regulatory exposure limits as designated by the
proper regulatory authority and agency.

Page 4, Emergency Procedures:

The first emergency procedure indicates that when the monitor at the existing tank battery detects
hydrogen sulfide, on-site workers will ensure all personnel are alerted and moved to higher elevations and
upwind from the affected area. Please clarify how Black Hills personnel will know that the monitor at the
existing tank battery has detected hydrogen sulfide. Also, please identify the method in which all other
personnel will be “alerted.” Please identify the designated Black Hills staff (by title) that will be
responsible for this task. Please explain how the upwind direction will be determined. Please identify
how will one determine who is present to alert. Pursuant to Subparagraph (a) of 19.15.11.9.B (2)
NMAC, the hydrogen sulfide contingency plan “shall contain information on emergency procedures the
person will follow in the event of a release and shall include, at a minimum, information concerning the
responsibilities and duties of personnel during the emergency...” Please identify which personnel are
assigned to specific responsibilities and duties to ensure implementation of the contingency plan during
an emergency.

The second emergency procedure indicates that equipment and potential sources of explosion will
be shut down. Based upon the recommended sequence for an immediate action plan as described in the
API document, this would be the seventh step or procedure. Pursuant to Subparagraph (a) of
19.15.11.9.B (2) NMAC, the hydrogen sulfide contingency plan “shall contain information on emergency
procedures the person will follow in the event of a release and shall include, at a minimum, information
concerning the responsibilities and duties of personnel during the emergency, an immediate action plan
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as described in the API document referenced in Paragraph (1) of Subsection B of 19.15.11.9 NMAC...”
Based upon the information provided in this section, OCD has determined that “due consideration of
paragraph 7.6” of the API guidelines was not considered in the development of the proposed Hydrogen
Sulfide Prevention and Contingency Plan. Please comply with the requirements of Part 11 in the
development of the Hydrogen Sulfide Prevention and Contingency Plan.

The fourth emergency procedure indicates that “on-site personnel will evacuate to a safe distance
from the affected area.” Based upon the information provided in the permit application, the only
hydrogen sulfide monitors/sensors are located approximately 500 east of the closest proposed pond. The
proposed evacuation routes on Figures 1 and 2 illustrate the access roads back to US Highway 64. The
hydrogen sulfide contingency plan does not propose evacuation routes or assembly points at and within
the proposed facility. Please modify the plan to include facility evacuation routes and assembly points
within and outside of the proposed facility perimeter and provide protocols to will ensure personnel are at
a “‘safe distance from the affected area.” The plan shall describe the steps to ensure safety, such as
explain how one determines that they are no longer in the “affected area.”

The fifth emergency procedure states that “The facility’s emergency coordinator will determine whether
the 100 ppm concentration has a radius of exposure greater than 3000 feet.” The only hydrogen sulfide
monitors/sensors are located approximately 500 east of the closest proposed pond. OSHA and NIOSH
identify the PEL or Time Weighted Average (TWA) for H2S as 10 ppm, the Short Term Exposure Limit
(STEL) as 15 ppm and the Immediate Danger to Life and Health limit (IDLH) as 100 ppm. Please
explain how the “facility’s emergency coordinator” will determine the hydrogen sulfide concentration
when the only monitor proposed in the plan is stationary and located on the east side of the tank battery
which is not located within the proposed facility. Please identify how “facility emergency coordinator”
will complete this task without becoming overexposed while monitoring. Also, please identify how the
‘monitoring will occur. Also, please justify the proposed overexposure to on-site personnel. :

The sixth emergency procedure indicates that “state police and county sheriff’s office” will be
contacted “so that the public can be notified via media outlets and evacuated from affected areas.”
Pursuant to Subparagraph (a) of 19.15.11.9.B (2) NMAC, the plan shall also include “procedures for
notifying the public, either through direct telephone notification using telephone number lists or by
means of mass notification and reaction plans.” Please identify the procedures and arrangements that
have been established with “state police and county sheriff’s office” and “media outlets” that ensures that
the “public” within the proximity of the proposed facility will receive notify regarding of the time of the
release. Please consider that the proposed “media outlets” notification may not provide a timely notice to
parties if the release occurred after midnight when the general public is asleep. Please identify the
“public” that requires notification. Please identify how it will be determined that the “100 ppm radius of
exposure exceeds 3000 feet.” :

The seventh emergency procedure indicates “facility personnel” will assist in “evacuating the
public from the area and blocking access roads...” Please identify the “public” that would require
evacuation. Also pursuant to Subparagraph (a) of 19.15.11.9.B (2) NMAC, the plan shall include
“locations of potentially affected public areas and public roads and shall describe proposed evacuation
routes, locations of road blocks...” The “locations of potentially affected public areas and public roads”
and “locations of road blocks” are not provided in Appendix G. Please provide the required information.

The eight emergency procedure states that “facility personnel will monitor the air in the exposure
areas to determine when safe re-enrty is to affected areas is possible.” Please correct the sentence
structure. Please identify how “facility personnel” will complete this task without becoming overexposed
while monitoring. Also, please identify how the monitoring will occur and what concentration is safe for
re-entry. ' : o

Page 5, Evacuation Routes:
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. The proposed evacuation routes on Figures 1 and 2 illustrate the access roads back to US
Highway 64. The hydrogen sulfide contingency plan does not propose evacuation routes or assembly
points within and outside of the proposed facility perimeter. Please modify the plan to include facility
evacuation routes and assembly points within and outside of the proposed facility perimeter.

Page 5, Analysis Results:

The first sentence of the response states “Produced water samples have been taken from existing
gas wells from which produced water will be supplied to the facility.” Only one water analysis summary
report on one water sample is provided in Appendix G. The results of “produced water samples” are not

provided. Please provide all of the analytical results from all the wells sampled including the associated
~ chain of custody and QA/QC. A proper assessment would be to monitor the hydrogen sulfide gas venting
from the tank battery that will be the source of the produced water for the proposed ponds. The current
demonstration of water chemistry is not appropriate. Please provide an appropriate assessment and
modify the response accordingly.

Figures 1 and 2:

The maps illustrate the access road to US Highway 64 as the only proposed evacuation route.
There is not a facility layout map that proposes evacuation routes within the proposed facility to the
facility boundary or established assembly points/areas to account for personnel and/or visitors. Please
provide. Figures | and 2 are satellite or aerial images which seem to use the center of the middle
.. impoundment as the basis of the 3000-foot assessment. Please establish a site perimeter (facility
boundary) to properly demonstrate the 3000-foot assessment. Also, update maps to include proposed
road blocks.

Attachment 1, H2S Monitoring System Schematics:

OCD is unable to read the text beneath anything colored green and purple. Please use lighter
colors on the illustration in order to make the text legible.

Attachment 2, Results from Produced Water Analysis:

Please provide all of the analytical results from all the wells sampled including the associated
chain of custody and QA/QC. A proper assessment would be to monitor the hydrogen sulfide gas venting
from the tank battery that will be the source of the produced water for the proposed ponds. The current
demonstration of water chemistry is not appropriate. Please provide an appropriate assessment and
modify accordingly. A

The following underlined information is required by regulation but not addressed or provided in the
proposed hydrogen sulfide plan:

19.15.11.9 HYDROGEN SULFIDE CONTINGENCY PLAN:

A. When required. If a well, facility or operation involves a potentially hazardous volume of
hydrogen sulfide, the person shall develop a hydrogen sulfide contingency plan that the person will use to
alert and protect the public in accordance with the Subsections B through I of 19.15.11.9 NMAC.

B. Plan contents.

(1) APl guidelines. The person shall develop the hvdrogen sulfide contingency plan with
due consideration of paragraph 7.6 of the guidelines in the API publication Recommended Practices for
Oil and Gas Producing and Gas Processing Plant Operations Involving Hvdrogen Sulfide. RP-55. most
recent edition, or with due consideration to another division-approved standard.

(2) Required contents. The hydrogen sulfide contingency plan shall contain information
on the following subjects, as appropriate to the well, facility or operation to which it applies.

(a) Emergency procedures. The hydrogen sulfide contingency plan shall contain
mformauon on emergency procedures the person will follow in the event of a release and shall include, at
a minimum, information concerning the responsibilities and duties of personnel during the emergency, an
immediate action plan as described in the API document referenced in Paragraph (1) of Subsection B of
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19.15:11.9 NMAC, and telephone numbers of emergency responders, public agencies, local government
and other appropriate public authorities. The plan shall also include the locations of potentially affected
public areas and public roads and shall describe proposed evacuation routes, locations of road blocks and
procedures for notifying the public, either through direct telephone notification using telephone number
lists or by means of mass notification and reaction plans. The plan shall include information on the
availability and location of necessary safety equipment and supplies.

(b) Characteristics of hydrogen sulfide and sulfur dioxide. The hydrogen sulfide
contingency plan shall include a discussion of the characteristics of hydrogen sulfide and sulfur dioxide.

(¢) Maps and drawings. The hydrogen sulfide contingency plan shall include maps
and drawings that depict the area of-exposure and public areas and public roads within the area of
exposure. ' '

(d) Training and drills. The hydrogen sulfide contingency plan shall provide for
training and drills, including training in the responsibilities and duties of essential personnel and periodic
on-site or classroom drills or exercises that simulate a release, and shall describe how the person will
document the training, drills and attendance. The hydrogen sulfide contingency plan shall also provide
for training of residents as appropriate on the proper protective measures to be taken in the event of a
release. and shall provide for briefing of public officials on issues such as evacuation or shelter-in-place
plans. '

(e) Coordination with state emergency plans. The hydrogen sulfide contingency
plan shall describe how the person will coordinate emergency response actions under the plan with the
division and the New Mexico state police consistent with the New Mexico hazardous materials
emergency response plan.

F. Review, amendment. The person shall review the hydrogen sulfide contingency plan any
time a subject addressed in the plan materially changes and make appropriate amendments. If the

- division-determines that a-hydrogen sulfide contingency plan is inadequate to protect public safety. the

division may require the person to add provisions to the plan or amend the plan as necessary to protect

public safety.
G. Retention and inspection. The hydrogen sulfide contingency plan shall be reasonably
accessible in the event of a release. maintained on file at all times and available for division inspection.
H. Annual inventory of contingency plans. On an annual basis. each person reguired to

prepare one or more hydrogen sulfide contingency plans pursuant to 19.15.11 NMAC shall file with the
appropriate local emergency planning committee and the state emergency response commission an
inventory of the wells, facilities and operations for which plans are on file with the division and the name,
address and telephone number of a point of contact.

19.15.11.13 PERSONNEL PROTECTION AND TRAINING:
The person shall provide persons responsible for implementing a hydrogen sulfide contingency plan
training in hydrogen sulfide hazards. detection, personal protection and contingency procedures.

19.15.11.16  NOTIFICATION OF THE DIVISION:

The person shall notify the division upon a release of hydrogen sulfide requiring activation of the
hydrogen sulfide contingency plan as soon as possible. but no more than four hours after plan activation,
recognizing that a prompt response should supersede notification. The person shall submit a full report of
the incident to the division on form C-141 no later than 15 days following the release.

Appendix H. Closure Plan:

Page 1, Closure, Protocols and Procedures:

Pursuant to Paragraph (1) of 19:15.36.18.A NMAC, “The operator shall notify the division’s
environmental bureau at least 60 days prior to cessation of operations at the surface waste management
facility and provide a proposed schedule for closure.” The closure notice and schedule submittal is not
addressed in the proposed closure plan. Please modify the plan to include the requirement as the first
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protocol or procedure.

The first sentence of the response indicates that produced water in the ponds will be removed
using suction pumps and pipeline connected to the existing tank battery. Please clarify if this will result
in the produced water from the ponds being moved to the tank battery for storage or will the produced
water be moved elsewhere for closure. Clarification is needed since the proposal includes using the

suction pumps and pipeline connected to the existing tank battery to transfer liquids from the ponds to
well locations for reuse.

The proposed closure sampling protocol is not based upon the requirements of Part 36, but is
based upon the requirements of Part 17 for a below-grade tank or permanent pit. Pursuant Paragraph (4)
of 19.15.36.18.E NMAC, the operator shall ensure “the site is sampled, in accordance with the procedures
specified in chapter nine of EPA publication SW-846, test methods for evaluating solid waste,
physical/chemical methods for TPH, BTEX, metals and other inorganics listed in Subsections A and B of
20.6.2.3103 NMAC, in accordance with a gridded plat of the site containing at least four equal sections
that the division has approved.” Please provide the required sampling grid and base the closure on the
requirements in which the permit is being requested: Part 36.

Page 2, Post-Closure, Monitoring:
Pursuant to Subsection F of 19.15.36.18 NMAC, “If there has been a release to the vadose zone

- ..orto ground water, then the operator shall comply with the applicable requirements of 19.15.30 NMAC

and 19.15.29 NMAC.” The last sentence of the response states “If there has been a release, the operator
shall comply with the reporting and remediation requirements of listed in the Contingency Plan given in
Appendix I of the Design Report.” Upon review of the Contingency Plan for Emergencies in Appendix I,
OCD discovered that the requirements of 19.15.29 NMAC and 19.15.30 NMAC were not addressed in

- - the plan'and should not be addressed in the proposed contingency plan. The contingency plan, provided-

in Appendix I, is a demonstration of compliance to the provision Subsection N of 19.15.36.13 NMAC, as
stated on page 16 for Item 16 of the permit application. Pursuant to Subsection N of 19.15.36.13 NMAC,
“The contingency plan shall be designed to minimize hazards to fresh water, public health, safety or the
environment from fires, explosions or an unplanned sudden or non-sudden release of contaminants or oil
field waste to air, soil, surface water or ground water.” The provision does not request that the
requirements of 19.15.29 NMAC and 19.15.30 NMAC to be addressed in the plan since it must be
addressed under Subsection K of 19.15.36.13 NMAC. Please modify the response to reflect compliance
to the requirements of Subsection F of 19.15.36.18 NMAC and address releases to the vadose zone and
ground water in the response.

Attachment: Closure and Post Closure Cost Estimates:

Please comply with the centralized surface waste management facility financial assurance
requirements of Subsection A of 19.15.36.11 NMAC.

Appendix I. Contingencv Plan for Emergencies:

Page 1, Description of the Facility:

The first sentence of the second paragraph identifies the parties in which Black Hills proposes to
maintain a copy of the proposed contingency plan. A copy of the contingency plan should also be
maintained with the permitting and regulatory agency. Please include the Oil Conservation Division in
the list. If changes are made to the plan as described in the response, please clarify that a copy of the
revised contingency plan will be provided to the listed parties and agencies.

Page 1, Types of Waste:

-~ -+ Thefirst sentence of the response states “Produced water from the surrounding oil and gas
operations will be the primary type of waste received at this facility.” Please clarify if produced water is
the only type of waste received or identify the other waste.
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‘ ~ The last sentence of the response states “Drilling mud and drilling fluids will not be disposed of
within the facility. Please modify the response to clarify if “drilling mud and drilling fluids” will be
accepted at the proposed facility.

Pursuant to Paragraph (6) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“include an evaluation of expected contaminants, expected media contaminated and procedures for
investigation, containment and correction or remediation.” Please identify the “procedures for
investigation, containment and correction or remediation” as required by this provision.

Page 2, Emergency Contacts:

Pursuant to Paragraph (2) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“describe arrangements with local police departments, fire departments, hospitals, contractors and state
and local emergency response teams fo coordinate emergency services.” The Oil Conservation Division,
the permitting and regulatory agency, was not identified as an emergency contact. Please modify the list
to include the Qil Conservation Division and provide the associated contact information.

Page 2, Emergency Contacts, Police Department:
Pursuant to Paragraph (2) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“describe arrangements with local police departments, fire departments, hospitals, contractors and state
- and local emergency response teams to coordinate emergency services.” The New Mexico State Police
and the Rio Arriba County Sheriff’s Office are both identified in the Hydrogen Sulfide Contingency Plan,
Appendix G, as contacts responsible for public notice and assisting in establishing and maintaining
roadblocks. The response provided in this section states “In the event that law enforcement officials may
-be contacted...contact information is given below.” Please identify in the response the “arrangements
with local police departments, fire departments, hospitals, contractors and state and local emergency
response teams fo coordinate emergency services.”

Page 3, Emergency Procedures, Fire or Explosion:

The last sentence of the first paragraph states “no fire alarm system will be implemented in this
facility.” Please clarify if the facility has an audible alarm system. The sentence does indicate that on-
site personnel will be notified by cell phone or handheld radio. Pursuant to Paiagraph (4) of
19.15.36.13.N NMAC, the contingency plan for emergencies shall “include a list, which shall be kept
current, of emergency equipment at the surface waste management facility, such as fire extinguishing
systems, spill control equipment, communications and alarm systems and decontamination equipment,
containing a physical description of each item on the list and a brief outline of its capabilities.” Cell
phones and handheld radios were not identified on page 5 of the contingency plan under the section titled,
Emergency Equipment, or any other portion of the plan. Of the equipment listed, none include the

- required “physical description of each item on the list and a brief outline of its capabilities.” Please
ensure that all of the required information is provided.

Page 4, Emergency Procedures, Fire or Explosion:

The first sentence of the first paragraph indicates that facility personnel may use fire
extinguishers if the emergency coordinator determines that a fire can be easily extinguished. Fire
extinguishers are identified on page 5 under Emergency Equipment, but the type (A, B, or C) is not
provided. Please modify the list under the Emergency Equipment section of the contingency plan to
provide a “physical description of each item on the list and a brief outline of its capabilities.” In this case,
please identify the limitation/capabilities of the type of the extinguisher(s).

The second to last sentence of the third paragraph states “Any releases shall be reported to the
New Mexico Qil Conservation Division and appropriate State and Federal authorities.” The Oil
Conservation Division was not identified as an emergency contact nor was the contact information
provided in the contingency plan. Please modify the emergency contact list to include the Oil
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Conservation Division and provide the associated contact information.

Page 4, Emergency Procedures, Releases:

Pursuant to Paragraph (1) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“describe the actions surface waste management facility personnel shall take in response to fires,
explosions or releases to air, soil, surface water or ground water of contaminants or oil field waste
containing constituents that could threaten fresh water, public health, safety or the environment.”
Pursuant to Subsection N of 19.15.36.13 NMAC, the “contingency plan shall be designed to minimize
hazards to fresh water, public health, safety or the environment from fires, explosions or an unplanned
sudden or non-sudden release of contaminants or oil field waste to air, soil, surface water or ground
water.” : .

The first sentence of the protocol presented in the first paragraph is to notify the emergency
coordinator and perform a visual inspection “to identify the character, source, amount, and extent of the
released material.” A visual inspection of a release on the ground surface would be appropriate to
determine the surface area impact, but releases that impact or are to the vadose zone and ground water are
subsurface and cannot be assessed through a visual inspection of the ground surface. In a release to
surface water, a visual inspection may assist in determining where the release entered and possibility the
migration of the release, but not impact of the of contaminants or oil field waste. A universal approach or
protocol is not appropriate for the assessment of different type of releases, as identified above. Please
address each scenario individually and consider the difference between surface and subsurface
assessments.

The proposed pond designs and facility layout, Sheet P-2 of Appendix A, illustrate that the ponds
will be constructed primary above the existing contours (steep slopes) above a watercourse, as defined by
Paragraph (4) of 19.15.2.7.W NMAC. A surface release of produced water from one of the ponds would

~most likely result in-the water flowing downhill toward the watercourse. The proposed “actions” should
address and consider the site specific conditions of the proposed facility. Please provide the required
information for each type of scenario and the detailed instruction to assist facility personnel with due
consideration of the site specific conditions and surrounding topographical features of the proposed
facility location.

Page 5, Emergency Procedures, Releases:

In the continuance of the second paragraph of this section from page 4, the first complete
sentence states “Any release shall be reported to the New Mexico Oil Conservation Division and
appropriate State or Federal authorities.” Pursuant to Subsection K of 19.15.17.13 NMAC, the operator
“shall comply with the spill reporting and corrective action provisions of 19.15.30 NMAC or 19.15.29
NMAC.” Please recognize the responsibility of the operator/owner to comply with the applicable
provisions of 19.15.29 NMAC regarding notice.

The second sentence proposes to treat “oil stained soils” on-site or in-place by biodegradation.
During the review of the permit application packet, OCD was unable to locate a proposal for a landfarm.
Landfarming is a method of surface waste management permitted under Part 36, the same provision in
which Black Hills is seeking to permit the proposed ponds. If Black Hills wishes to address a release
without having to pursue landfarming through this permit, then please recognize the responsibility of the
operator/owner to comply with the applicable provisions of 19.15.29 NMAC and 19.15.30 NMAC -
regarding notice and the submittal and approval of remediation plans and/or abatement plans.

The last sentence of the paragraph states “The emergency coordinator shall be on site to monitor
the cleanup efforts and ensure that no oil field waste, which may be incompatible with the release
material, is treated, stored, or disposed of until cleanup procedures are complete.” Pursuant to Paragraph
(12) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall “describe how the emergency
coordinator, immediately after an emergency, will provide for treating, storing or disposing of recovered -
oil field waste, or other material that results from a release, fire or explosion at a surface waste
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management facility.” Also pursuant to Paragraph (13) of 19.15.36.13.N NMAC, the contingency plan
for emergencies shall “describe how the emergency coordinator will ensure that no oil field waste, which
may be incompatible with the released material, is treated, stored or disposed of until cleanup procedures
are complete.” As demonstrated above, the last sentences states that the required task will be completed
but does not “describe how” the emergency coordinator will complete each task, as required by the
provisions. Please “describe how” the emergency coordinator will complete the required tasks. Site
maps should be provided or referenced to illustrate where the proposed described activities will take
place. '
Page 5, Notification:

The first sentence of the paragraph identifies “greater than 25 barrels” as the only consideration
for reporting a major release. This is one of the considerations identified under the definition of a “major
release” pursuant to Subsection A of 19.15.29.7 NMAC. All of the considerations, except for Paragraph
(3) regarding gas, identified under Subsection A of 19.15.29.7 NMAC apply and should be recognized in
the response. Please provide.

Page 5, Emergency Equipment: _

Pursuant to Paragraph (4) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“include a list, which shall be kept current, of emergency equipment at the surface waste management
facility, such as fire extinguishing systems, spill control equipment, communications and alarm systems
and decontamination equipment, containing a physical description of each item on the list and a brief
outline of its capabilities.” The response provided for this section identified some equipment in the
written text and others in a list. A “physical description of each item on the list and a brief outline of its
capabilities” was not provided in the plan. The equipment that would be needed to construct the
proposed “diversion channels” during a release to retain fluid is not identified. Equipment such as “oil
- absorbent pads” are identified in a list, but the scenario in which and how they will be utilized during a
release is not presented in the contingency plan. Please provide the required information and present it in
the manner the provision requires.

Page 5, Evacuation Plan:

‘Pursuant to Paragraph (5) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“include an evacuation plan for surface waste management facility personnel that describes signals to be
used to begin evacuation, evacuation routes and alternate evacuation routes in cases where fire or
releases of wastes could block the primary routes.” The response proposes only one evacuation route and
does not describe the “signals to be used to begin evacuation.” Please provide the required information.

Figures 1 and 2:

The figures provided in the contingency plan only propose one evacuation route from the facility.
“Alternate evacuation routes in cases where fire or releases of wastes could block the primary routes “
are not proposed, as required. Please provide

Additional provisions of 19.15.36.13.N NMAC not addressed in contingency plan:

Pursuant to Paragraph (6) of 19.15.36.13.N NMAC, the contingency plan for emergencies shall
“include an evaluation of expected contaminants, expected media contaminated and procedures for
investigation, containment and correction or remediation.” Please identify the “procedures for
investigation. containment and correction or remediation” as required by this provision.

Appendix J, Best Management Practices Plan:

Page 3, Controls, Stabilization Practices, During-Construction Stabilization:

- The first sentence of the response states” Topsoil and fill stockpiles will be located away from
drainages to prevent storm water contamination during construction.” Sheet P-2 of Appendix A
illustrates that the proposed topsoil stockpile area will be located on a slope approximately 100 feet from
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-and above a watercourse.- No additional BMPs, such as berming the stockpile, are proposed other than the
location which will most likely result in erosional run-off into the watercourse. Please provide BMPs that
address the erosional run-off issues regarding the proposal to stockpile soils. -

Page 6, Storm Water Management:

Pursuant to Paragraph (11) of 19.15.36.8.C NMAC, the application shall include “a plan to
control run-on water onto the site and run-off water from the site that complies with the requirements of
Subsection M of 19.15.36.13 NMAC. Pursuant to Subsection M of 19.15.36.13 NMAC, “Each operator
shall have a plan to control run-on water onto the site and run-off water from the site, such that: (1) the
run-on and run-off control system shall prevent flow onto the surface waste management facility’s active
portion during the peak discharge from a 25-year storm; and (2) run-off from the surface waste
management facility’s active portion shall not be allowed to discharge a pollutant to the waters of the
state or United States that violates state water quality standards.” OCD has been unable to locate a
consolidated storm water management plan. Some of the information is provided on page 17-18 and 27
of the written text, drawings are provided in Appendix A, drainage ditch hydraulic analysis results are
provided in Appendix C and additional erosional controls regarding construction are suggested here in the
Best Management Plan of Appendix J. Please provide a storm water management plan that complies with
the requirements of Paragraph (11) of 19.15.36.8.C NMAC.

Appendix H, Hvdrogeologic Investigation Report:

Page 1, Introduction:

In the second to last sentence of the first paragraph, the proposed ponds start beginning referred
to as “pits.” This is the only.section of the permit application in which the term “pit” is used to describe
the proposed ponds. Please perform a universal search to replace “pit” with “pond” throughout Appendix

Page 1, Introduction, Problem Statement:

The first sentence of the second paragraph states “It is 1mportant to realize that only a portion of
the project area will be utilized for the storage of produced water in pits below ground.” Please clarify if
the “pits below ground” are the proposed ponds. The second sentence of the second paragraph states
“The existing facility pad located in the northeast corner of the project area east of the drainage contains
only above-ground facilities.” Please clarify if the “above-ground facilities” are above-grade tanks or
other features. Please properly identify or describe the nature of the referenced “above-ground facilities.”

Page 2, Scope of Work:

The second sentence of the first paragraph states “Although these two boreholes were not initially
approved by the OCD, they were drilled and logged by Geomat, Inc. in accordance with OCD rules and
requirements.” Please present the information based upon the facts. The initial investigation, which
resulted in WB4 #1 and WB4 #2, was completed without OCD knowledge or input. A boring plan was
not submitted to OCD, therefore it was never considered for approval by OCD. The boreholes were not
continuously cored, the boreholes were not left to sit open-when damp zones were encountered, and the
proposed depths were not based upon a proposed design depth for the ponds. If the work was completed
pursuant to OCD requirements, it would have been completed based upon an OCD approved boring plan
Please modify appropriately and present the information based upon the facts.

The first sentence of the second paragraph states “Groundwater was encountered at two borehole
locations, B-3 and B-4.” Figure 1 and Borehole log for B-3 in Appendix K, demonstrates that ground
water was not encountered in Borehole B-3, but in Borehole B-1 instead. Figure 1 illustrates that B-3 is
located approximately 600 feet east of the nearest proposed pond, east of the tank battery. Please modify
the written-text in this section to reflect the information provided in the supporting documentation.
Borehole B-1, not B-3, is located approximately 85 feet west of the proposed pond as stated in the second
sentence. Please modify appropriately. The third sentence states “Due to ground water being
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~ encountered, a monitoring well was installed at the Borehole B-3 location.” Please provide the correct
borehole, B-1, reference. The information provided in this section did not indicate or suggest that a
monitoring well was installed at Borehole B-4 due to ground water being discovered. The OCD approved
boring plan for Borehole B-4 required the installation of a monitoring well if ground water was
encountered. Please provide a clarifying statement regarding this issue. o

Page 2, Discussion of Results, Water Quality Analysis:

The first sentence of the first paragraph identifies Borehole B-3 as the location in which a
monitoring well was installed. Please modify the written text in permit application to reflect the
information provided in the supporting documentation of Appendix K, which demonstrates that Borehole
B-1, not B-3, as the location in which a monitoring well was installed. OCD is unsure why a ground
water sample from B-1 was obtained and analyzed when the supporting documentation does not
demonstrate that it is the shallowest fresh water aquifer beneath the proposed site. None of the ponds are
proposed in the location of Borehole B-1 in which the aquifer was sampled. Ground water was
discovered in Borehole B-4 which is approximately 15 to 20 feet west of the nearest proposed pond,
within the proposed exterior slope of the pond. OCD is unsure if a monitoring well was installed in the
Borehole B-4 location, as required by the OCD approved boring plan since ground water was
encountered, but it was not sampled for this demonstration. The section titled Aquifer Description argues
that the ground water discovered in B-4 is the basis for siting the ponds. Pursuant to Paragraph (5) of
19.15.36.13.A NMAC, “No other surface waste management facility shall be located where ground water

.18 less than 50 feet below the lowest elevation at which the operator will place oil field waste.” Borehole
B-4 is within 20 feet or less of the nearest pond in which “the operator will place oil field waste.” Also,
please see comments below on the review of the Aquifer Description section. Please make the
appropriate modifications based upon the comments provide in this section and the section titled Aquifer

. Description. The third sentence of the first paragraph states “A laboratory analysis that focused on major
" cations and anions; benzene, toluene, ethyl benzene and xylenes (BTEX); RCRA metals; and total

dissolved solids (TDS) was performed on a ground water sample taken from this location.” The
analytical results provided in Attachment 2 of Appendix K only provided results for BTEX, GRO — Gas

Range Organics, and DRO — Diesel Range Organics. No other results are provided. Please obtain a

sample from the B-4 monitoring well and provide all of the required analytical results for the permit
application.

The first sentence of the second paragraph states “As evidenced in the water quality analysis
results, the ground water at the B-3 location satisfies all fresh water requirements in 20.6.2.3103 NMAC
with the exception of Chromium limit. The requirements of 20.6.2.3103 NMAC identify human health
standards, other standards for domestic water supply, and standards for irrigation use that used to
determine if a proposed direct or indirect discharge into ground water requires a permit pursuant to the
New Mexico Water Quality Control Commission Regulations 20.6.2 NMAC. Table 1 in Appendix K
demonstrates that only 12 of the 48 constituents identified in Subsections A, B, and C of 20.6.2.3103
NMAC were analyzed. Pursuant to Subparagraph (b) of 19.15.36.8.C (15) NMAC, the application shall
include “laboratory analyses, performed by an independent commercial laboratory, for major cations and
anions; BTEX; RCRA metals; and TDS of ground water samples of the shallowest fresh water aquifer
beneath the proposed site.” Please only provide the information required in the permit application in
accordance with 19.15.36 NMAC.

Page 2, Discussion of Results, Aquifer Description:

The first sentence of the first paragraph describes the shallow ground water discovered in
Borehole B-1 (incorrectly identified as B-3) at 49.7 feet below the ground surface (bgs) or at a mean sea
level (msl) of the 6,948.3 feet. The second sentence identifies ground water discovered in Borehole B-4
at 77.7 feet bgs or at a mean sea level of the 6,912.3 feet. The wells or boreholes are approximately 65
feet apart from each other. ‘As proposed in this section of the permit application, the ground water
elevation of B-1 drops approximately 36 feet in elevation over a surface distance of 65 feet to B-4. The
proposed hypothesis and conclusion of the ground water assessment states “The reason for this drastic
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change in ground water elevation between these two boreholes is that the bedrock shelf and
corresponding groundwater elevation-dive deeply from B-3 to B-4. The shallow aquifer at this location
appears to be unconfined and follows a rock shelf formation to a deeper shallow aquifer surface that was
not encountered.” This is not supported by the information provided in Appendix K. Figure 2 illustrates
the geologic cross-section and the relationships between B-1, B-4, WB4 #2 and B-3. Starting from the
left side of the geologic cross-section on Figure 2, B-1 illustrates that ground water was encountered
above or on top of the shale formation at a msl elevation of 6945 feet. The shale formation, which would
most likely be a claystone or siltstone, extends west-east toward the ephemeral drainage/watercourse.
Figure 2 illustrates that the top of the shale does not” dive deeply” from B-1 to B-4 nor does “shallow
aquifer” follow “a rock shelf formation to a deeper shallow aquifer.” The geologic cross-section of
Figure 2 and the lithologic log for Borehole B-4 both illustrate that ground water was encountered
approximately 37 feet below the top of the 12 foot thick shale formation, not on top of the shale formation
where the ground water was encountered in B-1. All of the boreholes on the west side of the ephemeral
drainage/watercourse were drilled through the shale formation except Borehole B-1, which was the only
location in which ground water was encountered on top or above the shale formation. This contradicts the
proposed assessment that the “shallow aquifer at this location... follows a rock shelf formation to a
deeper shallow aquifer surface that was not encountered.” The information provided in Appendix K does
not support the hypothesis and conclusion of the aquifer description. The subsurface geology does not
support that B-1 and B-4 are hydraulically connected. A comparison of ground water quality results from
B-1 and B-4 would either confirm that the ground water beneath the proposed site is hydraulically
connected or separate water bearing zones. Please provide the comparison and modify the response
appropriately, if necessary.

Page 3, Discussion of Results, Geologic Cross-Section; and Discussion of Results, Potentiometric
Map:
- -. Thelast sentence of this paragraph states “These geologic cross sections include subsurface soil
stratigraphy along with the projected ground water surface elevation and are shown on Figure 2 and 3.”
The projected ground water surface elevation illustrated on Figures 2 and 3 is not supported by the
information provided in Appendix K. Both Figure 2 and Figure 3 illustrate that the ground water bearing .
zones encountered in B-1 and B-4 are separated by a 10 to 12 foot shale formation but are identified as
hydraulically connected. Borehole B-1 is approximately 65 feet west of B-4 and the geologic cross-
sections indicate the presence of two separate aquifers, with the shallow aquifer of B-1 as being a perched
aquifer on top of the shale formation and the deeper aquifer of B-4 being located beneath the shale
formation in a sandstone formation. The projected ground water surface elevation between B-4 and WB4
#2 on Figure 2 is not supported by any real data. Borehole WB4 #2 was drilled to a total depth of 68.2
feet or a msl elevation of 6929.8. The projected ground water surface elevation of WB4 #2 on Figure 2
has a msl elevation of 6813 feet, which is 116.8 feet deeper than the borehole was drilled. Borehole B-3
was drilled to a total depth of 75 feet or a msl elevation of 6905 feet. The projected ground water surface
elevation of B-3 on Figure 2 has a msl elevation of 6815 feet or 90 feet deeper than the borehole was
drilled. On Figure 3, the projected ground water surface elevation of WB4 #1 has a msl elevation of 6830
feet, which is approximately 100 feet deeper than the borehole was drilled. Borehole B-2 was drilled to a
total depth of 55 feet or a msl elevation of 6902 feet. The projected ground water surface elevation of B-2
on Figure 3 has a msl elevation of 6810 feet or 92 feet deeper than the borehole was drilled. On average,
the proposed projected ground water surface elevations illustrated on Figures 2 and 3 are at least 90 feet
deeper than the subsurface investigation was performed. There is no data to support that ground water
will be encountered at the proposed elevations. As stated above in the Aquifer Description comments, all
of the boreholes on the west side of the ephemeral drainage/watercourse were drilled through the shale
formation except Borehole B-1 which was the only location in which ground water was encountered on
top or above the shale formation. This contradicts the proposed assessment that the “shallow aquifer at
this location... follows a rock shelf formation to a deeper shallow aquifer surface that was not
encountered.” The information provided in Appendix K does not support the proposed projected ground
water surface elevations. The subsurface geology does not support that B-1 and B-4 are hydraulically
connected. Please address the issues regarding the proposed projected ground water surface elevations.
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Page 5, Table 1:

The summary of the results provided on Table 1 do not coincide with the laboratory results
provided in Attachment 2 of Appendix K. The analytical results provided in Attachment 2 of Appendix K
only provided results for BTEX, GRO — Gas Range Organics, and DRO - Diesel Range Organics. The
laboratory results for other constituents identified on Table 1 are not provided in the permit application.
Also, the water sample that was analyzed was obtained from B-1 which is approximately 85 feet west of
the nearest proposed pond. The sample should have been taken and should be taken from B-4. Borehole
B-4 is 20 feet west of the nearest pond. The ground water encountered at B-4 is used to demonstrate the
50 foot plus separation from the lowest elevation at which the operator will place oil field waste.
Pursuant to Subparagraph (b) of 19.15.36.8.C (15) NMAC, the application shall include “laboratory
analyses, performed by an independent commercial laboratory, for major cations and anions; BTEX;
RCRA metals; and TDS of ground water samples of the shallowest fresh water aquifer beneath the
proposed site.” Please provide laboratory results from B-4, including the associated QA/QC reports and
chain-of-custody. Also, a comparison of ground water quality results from B-1 and B-4 would either
confirm that the ground water beneath the proposed site is hydraulically connected or separate water
bearing zones. Please provide the comparison and modify the response appropriately, if necessary.

Figures, Figure 1, Hydrogeologic Investigation, Borehole Locations:

As identified by the title of Figurel, the satellite or aerial image provides a detailed overlay of the
proposed layout of the-facility. and identifies the boreholes, the borehole depth, ground water depth, and
ground water elevation. The reason this figure is discussed is due to Borehole B-1 is consistently referred
to as Borehole B-3 throughout the permit. As illustrated on Figure 1, ground water was encountered in B-
1 and B-4. Borehole B-3 is located on the east side of the ephemeral drainage/watercourse and the note
on the figure indicates that ground water was “not encountered.” Please perform a universal search for
*B-3" throughout the permit application (including tables) and verify if the discussion is appropriate or if
it is referring to the ground water encountered in Borehole B-1. Please make the appropriate
modifications.

Figures, Figure 2 and 3, Hydrogeologic Investigation, Geologic Cross Sections 1 and 2:

The hypothesis, provided in the Aquifer Description section of Appendix K, that the shallow
ground water encountered in B-1 is hydraulically connected to the ground water encountered in B-4 based
upon a proposal that the “shallow aquifer at this location... follows a rock shelf formation to a deeper
shallow aquifer surface that was not encountered” Both Figure 2 and Figure 3 illustrate that the ground
water bearing zones encountered in B-1 and B-4 are separated by a 10 to 12 foot shale formation.
Borehole B-1 is approximately 65 feet west of B-4 and the geologic cross-sections indicate the presence
of two separate aquifers, with the shallow aquifer of B-1 as being a perched aquifer on top of the shale
formation and the deeper aquifer of B-4 being located beneath the shale formation in a sandstone
formation. All of the boreholes on the west side of the ephemeral drainage/watercourse were drilled
through the shale formation except Borehole B-1 which was the only location in which ground water was
encountered on top or above the shale formation. The information provided in Appendix K does not
support the proposed projected ground water surface elevations as illustrated on Figures 2 and 3. The
subsurface geology does not support that B-1 and B-4 are hydraulically connected. Please address the
issues regarding the proposed projected ground water surface elevations.

Figures, Figure 4, Hydrogeologic Investigation, Potentiometric Map:

Please see the comments above for Figures 2 and 3. The information provided in Appendix K
does not support the proposed projected ground water surface elevations as illustrated on the
potentiometric map, Figure 4. Please address the issues regarding the proposed projected ground water
surface elevations and the development of a potentiometric map.

Attachment 2, Ground Water Quality Analysis Results:
OCD is unsure why a ground water sample from B-1 was obtained and analyzed when the
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supporting documentation does not demonstrate that it is the shallowest fresh water aquifer beneath the
proposed site. None of the ponds are proposed in the location of Borehole B-1 in which the aquifer was
sampled. Ground water was discovered in Borehole B-4 which is approximately 15 to 20 feet west of the
nearest proposed pond, within the proposed exterior slope of the pond. OCD is unsure if a monitoring
well was installed in the Borehole B-4 location, as required by the OCD approved boring plan since
ground water was encountered, but it was not sampled for this demonstration. The section titled Aquifer
Description argues that the ground water discovered in B-4 is the basis for siting the ponds. Pursuant to
Paragraph (5) of 19.15.36.13.A NMAC, “No other surface waste management facility shall be located
where ground water is less than 50 feet below the lowest elevation at which the operator will place oil
field waste.” Borehole B-4 is within 20 feet or less of the nearest pond in which “the operator will place
oil field waste.” Also, the analytical results provided in Attachment 2 of Appendix K only provided
results for BTEX, GRO - Gas Range Organics, and DRO - Diesel Range Organics. No other results are
provided. Please obtain a sample from the B-4 monitoring well and provide all of the required analytical
results including the associated QA/QC reports and chain-of-custody for the permit application.
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June 18, 2012 N
moUeiVED
Mr. Brad Jones k OCD

New Mexico Energy, Minerals and Natural Resources DOépantment — 3 0b
Oil Conservation Division '

1220 South St. Francis Drive

Santa Fe, NM 87505

RE: East Blanco Field Produced Water Reuse Facility Application Compliance
- Report

Dear Mr. Jones:

On behalf of Black Hills Exploration and Production, WWC is submitting a C-137
application for the East Blanco Produced Water Reuse Facility. The facility consists of
three independent storage ponds and is considered a centralized surface waste
management facility that will be used exclusively by Black Hills Exploration and
Production’s surrounding oil and gas operations. A Design Report is attached to this
letter that describes the proposed facility's compliance to each application requirement.

It is our sincere hope that the stated conditions have been adequately addressed
and that this application be approved as soon as possible. Please do not hesitate to
contact us should you have any further questions or require additional clarification.

cc: Black Hills Exploration and P
-Enc.: Design Report for East Blanco Produced Water Reuse Facility
SH/mh '
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District [ :
1625 N. French Dr., Hobbs, NM 88240 State of New Mexico

District 11 Energy Minerals and Natural Resources
811 S. First St., Artesia, NM 88210

District HI 3 3 el Form C-137

1000 Rio Brazos Road, Aztec, NM 87410 %;g(s’nsig’g?o; D“flsi()m Revised August 1, 2011

District IV ou . rrancis r.

1220 S. St. Francis Dr., Santa Fe, NM 87505 Santa Fe. NM 87505 Submit 1 Copy to Santa Fe Office
2

APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY

A meeting should be scheduled with the Division’s Santa Fe office Environmental Bureau prior to pursuing an application
Jor a surface waste management facility in order to determine if the proposed location is capable of satisfying the siting
requirements of Subsections A and B of 19.15.36.13 NMAC for consideration of an application submittal.

1 Application: W New [J Modification [] Renewal °

2. Type: [] Evaporation [] Injection [] TreatingPlant [] Landfil [] Landfarm [W -Other

3. Facility Status: [] Commercial : W Centralized

4 Operator,Black Hills™ Gas Resources R __‘ ”“” T
Address: 3200-N-1st-Street;- Bloomfleld~~NM 87413-”*5"w | T
Dol Manes s eastos [

5. Location: E*‘w} i NW 4 Section 1{3% lTownshlp]' 30 N B “Range fer“‘T

e e e ey

6. Isthisan existing facility? [] Yes [H No Ifyes, provide permit number f : ‘

7. Attach the names and addresses of the applicant and principal officers and owners of 25 percent or more of the applicant.
Specify the office held by each officer and identify the individual(s) primary respon51ble for overseeing management of the
facility.

8. Attach a plat and topographic map showing the surface waste management facility’s location in relation to governmental
surveys (quarter-quarter section, township and range); highways or roads giving access to the surface waste management
facility site; watercourses; fresh water sources, including wells and springs; and inhabited buildings within one mile of the site’s
perimeter.

9. Attach the names and addresses of the surface owners of the real property on which the surface waste management facility is
sited and surface owners of the real property within one mile of the site’s perimeter.

10. Attach a description of the surface waste management facility with a diagram indicating the location of fences and cattle
guards, and detailed construction/installation diagrams of pits, liners, dikes, piping, sprayers, tanks, roads, fences, gates, berms,
pipelines crossing the surface waste management facility, buildings and chemical storage areas.

11. Attach engineering designs, certified by a registered professional engineer, including technical data on the design elements
of each applicable treatment, remediation and disposal method and detailed designs of surface impoundments.

12. Attacha plan for management of approved oil field wastes that complies with the applicable requirements contained in
19.15.36.13, 19.15.36.14, 19.15.36.15 and 19.15.36.17 NMAC.

13. Attach an inspection and maintenance plan that complies with the requirements contained in Subsection L of 19.15.36.13
- NMAC.

14. Attach a hydrogen sulfide prevention and contingency plan that complies with those provisions of 19.15.3.118 NMAC that
apply to surface waste management facilities.

Form C-137
Page 1 of 2



15. Attach a closure and post closure plan, including a responsible third party contractor’s cost estimate, sufficient to close the
surface waste management facility in a manner that will protect fresh water, public health, safety and the environment (the
closure and post closure plan shall comply with the requirements contained in Subsection D of 19.15.36.18 NMAC).

16 Attach a contingency plan that complies with the requirements of Subsection N of 19.15.36.13 NMAC and with NMSA
" 1978, Sections 12-12-1 through 12-12-30, as amended (the Emergency Management Act).

17. Attach a plan to control run-on water onto the site and run-off water from the site that complies with the requirements of
Subsection M of 19.15.36.13 NMAC.

18. In the case of an application to permit a new or expanded landfill, attach a leachate management plan that describes the
anticipated amount of leachate that will be generated and the leachate’s handling, storage, treatment and disposal, including
final post closure options.

19. In the case of an application to permit a new or expanded landfill, attach a gas safety management plan that complies with
the requirements of Subsection O of 19.15.36.13 NMAC

20. Attach a best management practice plan to ensure protection of fresh water, public health, safety and the environment.

21. Attach a demonstration of compliance with the siting requirements of Subsections A and B of 19.15.36.13 NMAC.

22. Attach geological/hydrological data including:
(a) amap showing names and location of streams, springs or other watercourses, and water wells within one mile of
- the site; '

(b) laboratory analyses, performed by an independent commercial laboratory, for major cations and anions; benzene,
toluene, ethyl benzene and xylenes (BTEX); RCRA metals; and total dissolved solids (TDS) of ground water samples of the
shallowest fresh water aquifer beneath the proposed site;

(¢) depth to, formation name, type and thickness of the shallowest fresh water aquifer;

(d) soil types beneath the proposed surface waste management facility, including a lithologic description of soil and
rock members from ground surface down to the top of the shallowest fresh water aquifer;

(e) geologic cross-sections; _

() potentiometric maps for the shallowest fresh water aquifer; and

() porosity, permeability, conductivity, compaction ratios and swelling characteristics for the sediments on which

the contaminated soils will be placed.

~ 23. In the case of an existing surface waste management facility applying for a minor modification, describe the proposed
change and identify information that has changed from the last C-137 filing.

24. The division may require additional information to demonstrate that the surface waste management facility’s operation
will not adversely impact fresh water, public health, safety or the environment and that the surface waste management facility
will comply with division rules and orders

'25. CERTIFICATION
I hereby certify that the information submitted with this application is true, accurate and complete to the best of my knowledge
and belief.

Alan ‘Vhrgom/a[j i / T Tite Sr. Permitting Coordmator

Name:

o

pREme= ==t S ER e P

June 19 2012 .

B e

Date:

Signature:

i
re—2)

B mil Address; 227-VrOOMan@blackhilscorp.com |

Form C-137
Page 2 of 2
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Design Report
East Blanco Produced Water
Reuse Facility

INTRODUCTION

This report provides information on the proposed East Blanco Produced Water Reuse
Facility in Rio Arriba County, NM. Information presented herein demonstrates
compliance with the Form C-137 Application for Surface Waste Management Facility.
The proposed facility consists of three independent storage ponds and is considered a
centralized surface waste management facility that will be used exclusively by Black
Hills Gas Resources' surrounding oil and gas operations. The proposed facility is
designed for the storage and reuse of produced water. The following provides a list and
description of the proposed facility's compliance to each application requirement.

DEMONSTRATION OF COMPLIANCE

1. Application: New
This application is for permitting a new facility.

2. Type: Other
This facility is a produced water reuse facility consisting of three independent
lined ponds. Produced water from the surrounding oil and gas operations will be
the primary type of waste received at this facility.

3. Facility Status: Centralized
This facility is considered a centralized facility and will be used exclusively by one
waste generator. The generator or operator will not receive compensation for oil
field waste management at the facility, and the facility will only receive oil field
wastes that are generated from oil and gas production.

4, Operator: Black Hills Gas Resources

Address: 3200 N. 1* Street, Bloomfield, NM 87413

Contact Person: Daniel Manus

Phone: (505) 634-5104
5. Location: SE/4 NW/4 Section 13, Township 30 North, Range 4 West
6. Is this an existing facility?

- This is not an existing facility. This application is for permitting a new facility. .

A, |
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Attach the names and addresses of the applicant and principal officers and
owners of 25 percent or more of the applicant. Specify the office held by each
officer and identify the individual(s) primarily responsible for overseeing
management of the facility.

Principal Owner:
Black Hills Gas Resources
3200 N. 1% Street
Bloomfield, NM 87413

Black Hills Gas Resources is a publicly traded company with a New York Stock
Exchange ticker symbol of BKH. Therefore, the company is owned by various
owners as with any publicly traded company.

Vice President of Black Hills Exploration and Production:
John Benton
1515 Wynkoop Street
Suite 500
Denver, CO 80202

Facility Supervisor:
Daniel Manus
3200 N. 1* Street
Bloomfield, NM 87413

Production Superintendent:
~ Bruce Voiles
3200 N. 1* Street
Bloomfield, NM 87413

Attach a plat and topographic map showing the surface waste management
facility’s location in relation to governmental surveys (quarter-quarter
section, township and range); highways or roads giving access to the surface
waste management facility site; watercourses; fresh water sources, including
wells and springs; and inhabited buildings within one mile of the site’s
perimeter.

The proposed facility’s location is shown in relation to Dulce, NM on Exhibit 1.
Exhibit 2 provides the proposed facility layout and includes contours generated
from a topographic survey of the area. Exhibit 3 shows the facility layout on a
USGS topographic quad map. Exhibit 5 shows the road used to access the facility
as well as the proposed facility location.in relation to the quarter-quarter, section,
township, and range. Additionally, Exhibit 5 indicates that there are no
continuously flowing watercourses, fresh water sources, wells, springs, or
inhabited buildings within a 1-mile radius of the proposed facility. A survey plat of
the proposed location is included in Appendix E.

Ve 3
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10.

Attach the names and addresses of the surface owners of the real property on
which the surface waste management facility is sited and surface owners of
the real property within one mile of the site’s perimeter.

Exhibit 6 provides a map showing the names and addresses of all surface owners
within one mile of the proposed facility.

Attach a description of the surface waste management facility with a diagram
indicating the location of fences and cattle guards, and detailed
construction/installation diagrams of pits, liners, dikes, piping, sprayers,
tanks, roads, fences, gates, berms, pipelines crossing the surface waste
management facility, buildings and chemical storage areas. - ‘

The proposed produced water reuse facility consists of three independent ponds
that are designed to function as three separate ponds. The proposed facility is
located approximately 11.6 miles southwest of Dulce, New Mexico in Section 13,
T30N R4W as shown in Exhibits 1. Exhibit 2 shows the proposed site layout of
the facility. As shown, the proposed facility is located approximately 450 feet west
of an existing tank battery facility owned by Black Hills Gas Resources. The site is
accessed via a 450-foot proposed access road connecting to the existing tank
battery facility.

Produced water from the surrounding oil and gas operations will be the primary
type of waste received at this facility. A pipeline connected to the existing tank
battery facility located approximately 450 feet east of the proposed facility will
transport the produced water to the ponds. Prior to storage, the produced water
will be treated with an oil skimmer and particulate filter at the existing tank battery
facility. Drilling mud and drilling fluids will not be disposed of within the
proposed facility.

The East Blanco Produced Water Reuse Facility is designed for the storage and
reuse of produced water from surrounding oil and gas operations. A pipeline
connected to the existing tank battery facility located approximately 450 feet east
of the proposed facility will transport the produced water to the ponds. Prior to
storage, the produced water will be treated with an oil skimmer and particulate
filter at the existing tank battery facility. After storage, the water will be evacuated

_ via suction pump and pipeline to an existing header pipeline system at the tank

battery facility. The header pipeline system will connect to new oil and gas well
locations via surface casing. The individual ponds within the proposed facility will
be constructed using a dual layer HDPE geomembrane liner system to prevent
exfiltration, and a geonet transmission layer is included in the liner system to
provide a means for leak detection.

Each individual pond has a total volume of 9.99 acre-feet including 3 feet of
freeboard (7.46 acre-feet excluding freeboard). The total capacity of the 3 ponds
within the facility is 22.38 acre-feet. Projected inflows are 1,500 barrels (bbl) per
day. Water balances were performed based on estimated produced water and

- ,
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precipitation inflows, calculated evaporation rates, and the assumption that all 3
ponds were to be evacuated at the end of a three month period. These water
balances were performed for the three-month period with the lowest evaporation
rates, November through January, and for the three-month period with the highest
evaporation rates, April through June. These water balances are presented in Table
1 and Table 2.

Evaporation rates used in the water balance were obtained by averaging pan
evaporation rates from Abiquiu Dam (56 miles southwest of the facility, 6200 ft
elevation), El Vado Dam (30 miles west southwest of the facility, 6900 ft
elevation), and Navajo Dam (24 miles west of the facility, 6100 ft elevation). Two
of these sights lie to the west of mountain ranges, similar to the facility. A
conservative pan evaporation rate was obtained by multiplying this average value
by a pan factor of 0.7, and the rate is expected to be higher than those used in the
water balance. Precipitation values were obtained from the Western Regional
Climate Center (WRCC) Dulce, NM meteorological site located approximately
11.6 miles northeast of the proposed facility. The monthly average data period of
record for this site is 6/1/1906 to 12/31/2005.

The earthwork and grading design of the facility has been performed to ensure
compliance with 19.15.36 NMAC guidelines and general engineering practices.
All interior pond levee slopes are designed at 2H:1V, and all exterior levee slopes
are designed at 3H:1V. 24-foot wide berms with 12-foot wide access roads
surround each pond and provide a means for maintenance and inspection of the
facility.

To comply with Surface Waste Management Facility storage pond guidelines, the
liner system consists of 60-mil HDPE primary (upper) and secondary (lower)
geomembrane liners with maximum hydraulic conductivities no greater than 1 x
10 ciy/sec. Prior to placement of the secondary liner, a non-woven geotextile will
be installed directly on the subgrade to prevent liner damage from rocks or sharp
edges. A 220-mil geonet will be placed between the primary and secondary liners
and will act as a transmission layer for the leak detection system. The
transmissivity, or the rate at which water flows through this layer, is 20 cm?/sec.
The transmissivity of a 2-foot thick compacted soil transmission layer that is
mentioned in 19.15.36.17 NMAC is 6.1x10™ cm?%/sec. A comparison of these two
drainage layer alternatives indicates that the geonet provides a quicker means of
leak detection than the compacted soil layer. The interior sub-grade slope of each
pond is sloped 2.46% toward one corner containing an 8°x8’ leak detection sump
placed between the two geomembrane liners. A 6” diameter, HDPE pipe with a
slotted, capped end connects each sump to a riser pipe located outside of the pond
berm and provides a means for leak detection. The riser pipes are protected by
concrete bollards to prevent damage from vehicles or other hazards.

To comply with the 19.15.36 NMAC requirement that external discharge or

suction lines shall not penetrate the liner, a pump house containing an 7.5
horsepower self priming pump will be placed on the berm of each individual pond
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with a 12” diameter HDPE suction pipe running down the interior slope of the
pond above the primary liner. The suction pipe will be anchored to the pond
bottom via a 2 foot concrete block to prevent the bottom end of the pipe from
floating to the water surface. A 12” diameter HDPE supply line will run
approximately 2 feet down (horizontally) the interior slope of each pond above the
primary liner. Both pipes will be restrained at the pump house to restrict movement
and eliminate wear on the liner. HDPE is specified for these pipes due to their
possible exposure to sunlight. Once underground, both pipes will connect to
pipelines located at the existing tank battery facility adjacent to the proposed
facility.

The facility layout, fence locations, pond berms, and drainage ditch locations.are
shown on Sheet P-2 of the Engineering Drawings included in Appendix A. Piping
and pump house locations are shown on Sheet P-2 of the Engineering Drawings.
Piping, liner system, pump, and sump details are provided in Sheets D-1, D-2, and
D-3 of the Engineering Drawings.

Technical Specifications for the major components to be constructed are included
in Appendix B. No specification has been included for the work required to
provide electrical service to the pumps and pump houses. It is anticipated that
Black Hills Gas Resources will hire an electrical contractor to install required
electrical facilities prior to the start of construction on the ponds. All electrical
services and wiring will be installed according to applicable NEC and local codes.

Due to the significant costs associated with implementing a bird control system for
the large surface areas of the individual ponds, no system will initially be included
in the design. The facility will be monitored on a monthly basis after construction
to determine the hazard the ponds pose to migratory birds and other wildlife. Any
migratory bird deaths or other wildlife deaths will be reported to the appropriate
wildlife agency and to the appropriate New Mexico Oil Conservation Division
office to facilitate assessment and implementation of measures to prevent incidents
from reoccurring. If the ponds prove to be hazardous to wildlife, a netting or bird
ball system will be implemented to mitigate this hazard.

Attach engineering designs, certified by a registered professional engineer,
including technical data on the design elements of each applicable treatment,
remediation and disposal method and detailed designs of surface
impoundments. ‘

Engineering design plans certified by a professional engineer are included in
Appendix A. The design plans address dike protection and structural integrity; leak
detection, including an adequate fluid collection and removal system; liner
specifications and compatibility; and freeboard and overtopping prevention.

V.
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Attach a plan for management of approved oil field wastes that complies with
the applicable requirements contained in 19.15.36.13, 19.15.36.14, 19.15.36.15
and 19.15.36.17 NMAC.

An Operation, Inspection and Maintenance Plan is attached in Appendix F for the
proposed facility. This plan addresses the management of approved oil field
wastes. The following list describes compliance with the applicable requirements
contained in 19.15.36.13, 19.15.36.14, 19.15.36.15 and 19.15.36.17 NMAC.

o Section 19.15.36.13.D — The operator shall not accept oil field wastes
transported by motor vehicle at the surface waste management facility
unless the transporter has a form C-133, authorization to move liquid
waste, approved by the division.

Motor vehicles will not be used to transport waste to and from the proposed
facility. Produced water will be transported to and from the proposed
facility via pipelines connected to the existing tank battery facility located
approximately 450 feet east of the proposed facility. The location of these
pipelines is shown on Page P-2 of the Engineering Drawings located in
Appendix A.

o Section 19.15.36.13.E — The operator shall not place oil field waste
containing free liquids in a landfill or landfarm cell. The operator shall use
the paint filter test, as prescribed by the EPA (EPA SW-846, method 9095)
to determine conformance of the oil field waste to this criterion.

The proposed facility is comprised of 3 separate lined ponds and is not
considered a landfill or landfarm. The facility consists of storage ponds,
and produced water from surrounding oil and gas operations will be stored
at the facility.

o Section 19.15.36.13.F — Surface waste management facilities shall accept
only exempt or non-hazardous waste, except as provided in Paragraph (3)
of Subsection F of 19.15.36.13 NMAC. The operator shall not accept
hazardous waste at a surface waste management facility. The operator
shall not accept wastes containing NORM at a surface waste management
Jacility except as provided in 19.15.35 NMAC. The operator shall require
the following documentation for accepting oil field wastes, and both the
operator and the generator shall maintain and make the documentation
available for division inspection.

The proposed facility will contain only produced water that will be
recycled in future oil and gas operations. This produced water is considered
an exempt oil field waste and will originate from Black Hills Gas
Resources operations. Wastes containing NORM will not be placed in this
facility. As specified in the Operation, Inspection and Maintenance Plan
provided in Appendix F, a certification on form C-138, signed by Black
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Hills Gas Resources operators, will be maintained and made available for
the Oil Conservation Division’s inspection.

Section 19.15.36.13.F.1 - Exempt oil field wastes. The operator shall
require a certification on form C-138, signed by the generator or the
generator’s authorized agent, that represents and warrants that the oil
field wastes are generated from oil and gas exploration and production
operations, are exempt waste and are not mixed with non-exempt waste.
The operator shall have the option to accept such certifications on a
monthly, weekly or per load basis. The operator shall maintain and shall
make the certificates available for the division’s inspection.

As specified in the Operation, Inspection and Maintenance Plan provided in

Appendix F, a certification signed by Black Hills Gas Resources on form
- C-138 will be maintained stating that the oil field wastes are generated
from oil and gas exploration and production operations, are exempt waste
and are not mixed with non-exempt waste. The exempt waste stored at this
facility will be generated by Black Hills Gas Resources, and therefore,
certification will be accepted on a monthly basis. These certificates will be
maintained and made available for the Oil Conservation Division’s
inspection.

Section 19.15.36.13.F.2 - Non-exempt, non-hazardous, oil field wastes. The
operator shall require a form C-138, oil field waste document, signed by
the generator or its authorized agent. This form shall be accompanied by
acceptable documentation to determine that the oil field waste is non-
hazardous. '

No non-exempt oil field wastes will be stored at the proposed facility. The
produced water that will be stored at this facility is considered an exempt
oil field waste and will originate from Black Hills Gas Resources
operations. '

Section 19.15.36.13.F.3 - Emergency non-oil field wastes. The operator
may accept non-hazardous, non-oil field wastes in an emergency if ordered
by the department of public safety. The operator shall complete a form C-
138, oil field waste document, describing the waste, and maintain the same,
accompanied by the department of public safety order, subject to division
inspection. '

If ordered by the department of public safety, non-hazardous waste may be
stored at the proposed facility in an emergency. Should this event occur, a
form C-138 and the department of public safety order will be maintained.
These documents will be subject to the Oil Conservation Division’s
inspection. These requirements are stated in the Operation, Inspection and
Maintenance Plan located in Appendix F.
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o Section 19.15.36.13.1 — To protect migratory birds, tanks exceeding eight
feet in diameter, and exposed pits and ponds shall be screened, netted or
covered. Upon the operator’s written application, the division may grant
an exception to screening, netting or covering upon the operator’s showing
that an alternative method will protect migratory birds or that the surface
waste management facility is not hazardous to migratory birds. Surface
waste management facilities shall be fenced in a manner approved by the
division.

Due to the large surface area of each pond and significant costs associated
with implementing a bird control system, no system will initially be
included in the design. As shown in Attachment 2 of the Hydrogen Sulfide
Prevention and Contingency Plan located in Appendix G, the produced .
water that will be stored in the proposed facility will have a water quality at
or near 20.6.2.3103 NMAC standards for fresh water. Therefore, the
produced water stored at the facility will not pose a danger to wildlife. As
required in the Operation, Inspection and Maintenance Plan located ‘in
Appendix F of the attached Design Report, the facility will be monitored
on a monthly basis after construction to determine the hazard the ponds
pose to migratory birds and other wildlife. Any migratory bird deaths or
other wildlife deaths will be reported to the appropriate wildlife agency and
to the appropriate division district office. If the ponds prove to be
hazardous to wildlife, a netting or bird ball system will be implemented to
mitigate this hazard. A 4-strand barbed wire fence will surround the entire
proposed facility to exclude livestock or wild animals. Fencing
requirements are provided in Section 02500 of the Technical Specifications
located in Appendix B.

o Section 19.15.36.13.J — Surface waste management facilities shall have a
sign, readable from a distance of 50 feet and containing the operator’s
name, surface waste management facility permit or order number; surface
waste management facility location by unit letter, section, township and
range,; and emergency telephone numbers.

Signs matching NMAC Section 19.15.36.13.] requirements will be placed
in obvious locations on the fence surrounding the proposed facility.
Requirements for sign locations and contents are provided in the Operation,
Inspection and Maintenance Plan located in Appendix F.

o Section 19.15.36.13.K — The operators shall comply with the spill reporting
and corrective action provisions of 19.15.30 NMAC or 19.15.29 NMAC.

Spill reporting and corrective action provisions of 19.15.30 NMAC or
19.15.29 NMAC will be followed in the case of a spill. These requirements
are addressed on pages 4 and 5 in the Contingency Plan for Emergencies
located provided in Appendix I.
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Section 19.15.36.13.L — Each operator shall have an inspection and
maintenance plan.

Inspection and maintenance requirements are provided in the Operation,
Inspection and Maintenance Plan given in Appendix F.

Section 19.15.36.13. P — Training program. Each operator shall conduct an
annual training program for key personnel that includes general
operations, permit conditions, emergencies, proper sampling methods and
identification of exempt and non-exempt waste and hazardous waste. The
operator shall maintain records of such training, subject to division
inspection, for five years.

An annual training program will be implemented by Black Hills Gas
Resources. Details of this training program are provided on page 3 of the
Operation, Inspection and Maintenance Plan located in Appendix F.

Section 19.15.36.17.B.1 — In general. The operator shall ensure each pit,
pond and below-grade tank is designed, constructed and operated so as to
contain liquids and solids in a manner that will protect fresh water, public
health, safety and the environment.

Each pond within the proposed facility is designed with a double HDPE
liner and leak detection system. These systems ensure that the facility poses
no threat to fresh water, public health, safety or the environment.

Section 19.15.36.17.B.2 — Liners required. Each pit or pond shall contain,
at a minimum, a primary (upper) liner and a secondary (lower) liner with a
leak detection system appropriate to the site’s conditions.

The liner system consists of a 60-mil HDPE primary (upper) liner, a 220-
mil geonet leak detection layer, a 60-mil HDPE secondary (lower) liner,
and a non-woven geotextile fabric to prevent liner damage from rocks or
sharp edges. All layers will be anchored in a compacted earth-filled trench
that is 24 inches deep. See Section 02206 of the Technical Specifications
located in Appendix B for additional information.

Section 19.15.36.17.B.3 — Liner specifications. Liners shall consist of a 30-
mil flexible PVC or 60-mil HDPE liner, or an equivalent liner approved by
the division. Synthetic (geomembrane) liners shall have a hydraulic
conductivity no greater than 1 x 10° cm/sec. Geomembrane liners shall be
composed of an impervious, synthetic material that is resistant to
petroleum hydrocarbons, salts and acidic and alkaline solutions. Liner
materials shall be resistant to ultraviolet light, or the operator shall make
provisions to protect the material from sunlight. Liner compatibility shall
. comply with EPA SW-846 method 9090A.
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The primary and secondary geomembrane liners consist of GSE HD
Geomembrane liners or equivalent. These geomembranes are 60-mil HDPE
liners with. maximum hydraulic conductivities of 1 x 10 cm/sec. The liner
materials are resistant to petroleum hydrocarbons, salts, UV light, and
acidic and alkaline solutions. See Section 02206 of the Technical
Specifications located in Appendix B for additional information.

Section 19.15.36.17.B.5 — FEach pit or pond shall have a properly
constructed foundation or firm, unyielding base, smooth and free of rocks,
debris, sharp edges or irregularities, in order to prevent rupture or tear of
the liner and an adequate anchor trench; and shall be constructed so that
the inside grade of the levee is no steeper than 2H:1V. Levees shall have an
outside grade no steeper than 3H:1V. The levees’ tops shall be wide
enough to install an anchor trench and provide adequate room for
inspection and maintenance. The operator shall minimize liner seams and
orient them up and down, not across a slope. The operator shall use
factory seams where possible. The operator shall ensure field seams in
geosynthetic material are thermally seamed (hot wedge) with a double
track weld to create an air pocket for non-destructive air channel testing. A
stabilized air pressure of 35 psi, plus or minus one percent, shall be
maintained for at least five minutes. The operator shall overlap liners four
to six inches before seaming, and orient seams parallel to the line of
maximum slope, i.e., oriented along, not across, the slope. The operator
shall minimize the number of field seams in corners and irregularly shaped
areas. There shall be no horizontal seams within five feet of the slope’s toe.
Qualified personnel shall perform field seaming.

All interior levees are sloped at 2H:1V. All exterior levees are sloped at
3H:1V. The interior surface of each pond will be inspected prior to liner
installation to ensure the prepped ground surface is free of rocks or sharp
edges. A non-woven geotextile fabric is to be placed directly over the
finished ground prior to liner installation to prevent liner damage from
rocks or sharp edges. 24 foot wide berms surround each pond to allow for
anchor trenches and maintenance roads to be installed. All berm fills will
be compacted to 95% Standard Proctor compaction in accordance with
ASTM D698. Qualified personnel will perform the liner installation and
field seaming. A construction inspector will ensure that contractors will
adhere to all 19.15.36 NMAC requirements. See Section 02206 of the
Technical Specifications located in Appendix B for additional information.

Section 19.15.36.17.B.6 — At a point of discharge into or suction from the
lined pit, the liner shall be protected from excessive hydrostatic force or
mechanical damage, and external discharge lines shall not penetrate the
liner.

A pump house with a 7.5 horsepower self priming pump will be placed on
the berm of each individual pond with a 12" diameter HDPE suction pipe
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running down the slope above the primary liner. A 12" diameter HDPE
supply line will run partially down the slope of each pond above the
primary liner. The pipes will be restrained at the pump house to. restrict
movement and eliminate wear on the liner. The Engineering Drawings
located in Appendix A provide additional information.

Section 19.15.36.17.B.7 — Primary liners shall be constructed of a synthetic
material.

The primary geomembrane liner consists of GSE HD Geomembrane liner
or equivalent. This geomembrane is a 60-mil HDPE synthetic liner with a
maximum hydraulic conductivity of 1 x 10® cm/sec. See Section 02206 of
the Technical Specifications located in Appendix B for additional
information.

Section 19.15.36.17.B.8 — A secondary liner may be a synthetic liner or an
alternative liner approved by the division. Secondary liners constructed
with compacted soil membranes, i.e., natural or processed clay and other
soils, shall be at least three feet thick, placed in six-inch lifts, and
compacted to 95 percent of the material’s standard proctor density, or
equivalent. Compacted soil membranes used in a liner shall undergo
permeability testing in conformity with ASTM standards and methods
approved by the division before and after construction. Compacted soil
membranes shall have a hydraulic conductivity of no greater than 1 x 1 08
cm/sec. The operator shall submit results of pre-construction testing to the
division for approval prior to construction.

The secondary geomembrane liner consists of GSE HD Geomembrane
liner or equivalent. This geomembrane is a 60-mil HDPE synthetic liner
with a maximum hydraulic conductivity of 1 x 10° cm/sec. See Section
02206 of the Technical Specifications located in Appendix B for additional
information. :

Section 19.15.36.17.B.9 — The operator shall place a leak detection system
between the lower and upper geomembrane liners that consists of two feet
of compacted soil with a saturated hydraulic conductivity of 1 x 107 cm/sec
or greater to facilitate drainage. The leak detection system shall consist of
a properly designed drainage and collection and removal system placed
above the lower geomembrane liner in depressions and sloped so as to
facilitate the earliest possible leak detection. Piping used shall be designed
to withstand chemical attack from oil field waste or leachate; structural
loading from stresses and disturbances from overlying oil field waste,
cover materials, equipment operation or expansion or contraction; and to
facilitate clean-out maintenance. The material placed between the pipes
and laterals shall be sufficiently permeable to allow the transport of fluids
to the drainage pipe. The slope of the interior sub-grade and of drainage
lines and laterals shall be at least a two percent grade, i.e., two feet
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vertical drop per 100 horizontal feet. The piping collection system shall be
comprised of solid and perforated pipée having a minimum diameter of four
inches and a minimum wall thickness of schedule 80. The operator shall
seal a solid sidewall riser pipe to convey collected fluids to a collection,
observation and disposal system located outside the perimeter of the pit or
pond. The operator may install alternative methods as approved by the
division.

The leak detectlon system consists of a GSE HyperNet Geonet or
equivalent placed between primary and secondary liners. This geonet is a
220-mil geonet with minimum transmlsswlty of 20 cm?/sec. The
transmissivity of a 2- foot sand layer with a hydraulic conductivity of 1x107
cm/sec is 6.1x10™ cm?/sec. Therefore, the geonet will provide a quicker
means of leak detection. The interior sub-grade slope of each pond is
2.46% toward one corner with an 8' x 8' sump. A 6" diameter, HDPE pipe
with a slotted, capped end connects each sump to a riser pipe located
‘outside of the pond berm. The riser pipes are protected by concrete bollards
to prevent damage from vehicles or other hazards. See Section 02206 of the
Technical Specifications located in Appendix B for addmonal information
on the geonet leak detection system.

Section 19.15.36.17.B.10 — The operator shall notify the division at least 72
hours prior to the primary liner’s installation so that a division
representative may inspect the leak detection system before it is covered. '

Section 02206 of the Technical Specifications located in Appendix requires
that the Oil Conservation Division be notified a minimum of 72 hours prior
to installation of the leak detection system.

Section 19.15.36.17.B.11 — The operator shall construct pits and ponds in a
' manner that prevents overtopping due to wave action or rainfall, and
maintain a three foot freeboard at all times.

Each pond will maintain 3 feet of freeboard throughout operation. An
automatic float will be installed to automatically shut off the pump
supplying each pond to ensure that the water level does not encroach on the
3 foot freeboard requirement. The ponds will also be inspected on a regular
basis by field personnel to ensure freeboard is being maintained. The
Operation, Inspection and Maintenance Plan located in Appendix provides
inspection details.

Section 19.15.36.17.B.12 — The maximum size of an evaporation or storage
pond shall not exceed 10 acre-feet.

Each individual pond has a volume of 9.99 acre-feet total volume including
3 feet of freeboard. Excluding freeboard, each pond has a volume of 7.46
acre-feet.
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o Section 19.15.36.17.C.1 — The operator shall ensure that only produced
fluids or non-hazardous waste are discharged into or stored in a pit or
pond; and that no measurable or visible oil layer is allowed to accumulate
or remain anywhere on a pit’s surface except an approved skimmer pit.

Only produced water from surrounding Black Hills Gas Resources oil and
gas operations will be stored at this facility.. The produced water is
considered an exempt oil field waste. Inspections will be performed to
ensure that no measurable or visible oil layer is allowed to accumulate or
remain anywhere on the pond’s surface. Refer to the Operation, Inspection
and Maintenance Plan given in Appendix F for inspection details.

o Section 19.15.36.17.C.4 — The division may approve spray systems to
enhance natural evaporation. The operator shall submit engineering
designs from spray systems to the division’s environmental bureau for
approval prior to installation. The operator shall ensure that spray
evaporation systems are operated so that spray-borne suspended or
_dissolved solids remain within the perimeter of the pond’s lined portion.

The facility consists of storage ponds (not evaporation ponds) for the
purpose of storing produced water for reuse in oil and gas operations.
Therefore, no spray system will be included in the facility’s design.

o Section 19.15.36.17.C.5 — The operator shall use skimmer pits or tanks to
separate oil from produced water prior to water discharge into a pond. The
operator shall install a trap device in connected ponds to prevent solids
and oils from transferring from one pond to another unless approved in the
surface waste management facility permit.

The gas/water separators at the gas well locations will serve as the primary
treatment method for the produced water. Prior to storage at the facility,
produced water will be treated with an oil skimmer and particulate filter at
the adjacent tank battery facility. Oil is not expected to accumulate in the
ponds, and therefore, skimmer pits and oil separators are not included in
the facility’s design.

Attach an inspection and maintenance plan that complies with the
requirements contained in Subsection L of 19.15.36.13 NMAC.

The Operation, Inspection and Maintenance plan given in Appendix F complies
with all requirements in Subsection L of 19.15.36.13. The plan specifies that the
leak detection riser pipes will be inspected on a monthly basis. Records of the
inspection dates, the inspector, and ground water monitoring wells’ status will be
kept. Any fluids present in the leak detection system will be sampled and sent to
OCD. The current ground water quality was determined by analyzing samples

* from Borehole B-3, the location of which is shown on Figure 1 of the
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15.

Hydrogeologic Investigation Report provided in Appendix K. The results from this
ground water quality analysis are provided in Appendix K. The pond berms and
embankments will undergo a visual inspection on a quarterly basis and after major
rainfall or windstorm events.

Attach a hydrogen sulfide prevention and contingency plan that complies with
those provisions of 19.15.3.18 NMAC that apply to surface waste management
facilities.

The Hydrogen Sulfide Prevention énd Contingency Plan located in Appendix G
satisfies the following provisions of 19.15.3.18 NMAC:

e A radius of exposure of 3000 feet is assumed.

e Due consideration of paragraph 7.6 was given of the guidelines in the API
publication Recommended Practices for Oil and Gas Producing and Gas
Processing Plant Operations Involving: Hydrogen Sulfide, RP-55.

e Emergency procedures in case of the presence of hydrogen sulfide are

included.

Evacuation routes are provided.

A list of emergency contacts is included.

Characteristics of hydrogen sulfide are included.

Training and drills for facility personnel are addressed.

The activation level at which alarms will sound is 1ncluded along with

plans to implement emergency procedures.

Attach a closure and post closure plan, including a responsible third party
contractor’s cost estimate, sufficient to close the surface waste management
facility in a manner that will protect fresh water, public health, safety and the
environment (the closure and post closure plan shall comply with the
requirements contained in Subsection D of 19.15.36.18 NMAC).

The Closure and Post Closure Plan provided in Appendix H includes a cost
estimate provided by WWC Engineering. There are no requirements for storage
ponds in Subsection D of 19.15.36.18. However, the plan specifies the following
closure requirements contained in Subsections E and F of 19.15.36.18. NMAC:

e The operator will remove all remaining liquids and BS&W from the ponds
_prior to implementing a closure method and will dispose of the liquids and
BS&W in a division-approved facility Liners will be disposed of in a
division-approved surface waste management facility.

e The operator will remove the pond liner system and dispose of it in a
division-approved facility. The site will be sampled in accordance with the -
division specified procedures.
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16.

¢ On-site equipment associated with the pond will be removed from the site.

e Upon removal of the pond liner, the operator will test the soils beneath the
pond to determine whether a release has occurred. Black Hills will collect a
minimum of five (5) point composite samples spaced evenly across the
site; collect individual grab samples from any area that is wet, discolored or
showing other evidence of a release; and analyze for BTEX, TPH and
chlorides to demonstrate that the benzene concentration does not exceed
0.2 mg/kg; total BTEX concentration does not exceed 50 mg/kg; the TPH
concentration does not exceed 100 mg/kg; and the chloride concentration
does not exceed 250 mg/kg, or the background concentration, whichever is
greater. Black Hills will then notify the division of its results.

e If testing results do not indicate the presence of contamination, monitoring
will continue on a yearly basis for the rémaining two years of the three year
post-closure care period. If there has been a release, the operator shall
comply with the reporting and remediation requirements listed in the
Contingency Plan for Emergencies given in Appendix I. B

Attach a contingency plan that complies with the requirements of Subsection
N of 19.15.36.13 NMAC and with NMSA 1978, Sections 12-12-1 through 12-
12-30 as amended (the Emergency Management Act).

Refer to the Contingency Plan for Emergencies is provided in Appendix I for
compliance with the requirements of Subsection N of 19.15.36.13 NMAC and with
NMSA 1978, Sections 12-12-1 through 12-12-30. This plan includes the following

information:

. @ The plan describes actions taken by facility personnel in response to fire,
explosions, or releases.

e Arrangements with local emergency response personnel and contact
information are described.

e The emergency coordinator's name and contact information are provided.
e A list of emergency equipment maintained at the facility is provided.
e An evacuation plan and evacuation maps are included.

e The plan specifies where copies of the Contingency Plan for Emergencies
will be located. :

e The process for amendments to the plan is included.
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¢ Immediate actions that will be taken by the facility workers and the
emergency coordinator in case of an emergency are provided.

17.  Attach a plan to control run-on water onto the site and run-off water from the
site that complies with the requirements of Subsection M of 19.15.36.13
NMAC.

As shown on page P-2 of the Engineering Drawings provided in Appendix A,
berms ranging from approximately 5 to 22 feet high are located on the north, east,
and south sides of the facility. Two 3-foot deep trapezoidal drainage ditches are
located on the west side of the facility. The combination of berms and the
drainage ditches completely surround the facility and will prevent run-on of
surface water. For mitigation of storm water run-off, a Best Management Practice
Plan is located in Appendix J. An erosion control plan is also provided on Sheet
ER-1 of the Engineering Drawings located in Appendix A. The following list
describes compliance with Subsection M of 19.15.36.13 NMAC.

o Section 19.15.36.13.M.1 — The run-on and run-off control system shall
prevent flow onto the surface waste management facility’s active portion
during the peak discharge from a 25-year storm.

The berms surrounding the north, east, and south sides of the facility along
with the two 3-foot deep trapezoidal drainage ditches along the west side of
the facility will prevent surface water run-on during the peak discharge
from a 25-year storm. Each pond will maintain 3 feet of freeboard
throughout operation and will prevent run-off from occurring from the
facility’s active portion from occurring. A hydraulic analysis was
performed to ensure that the drainage ditches could adequately convey the

. peak discharge from a 25-year storm. The following provides information
on how peak flows were obtained. Results from the hydraulic analysis are
given in Appendix C.

Using isopluvial maps from the National Oceanic and Atmospheric
Administration (NOAA) Atlas 2 Volume 4 for New Mexico, the 25-year
24-hour and the 100-year 24-hour precipitation events are 2.2 inches and
2.8 inches respectively. Berms ranging from approximately 5 to 22 feet
‘high are located on the north, east, and south sides of the facility. The peak
discharge from a 25 year storm was used to determine drainage ditch
dimensions to protect the west side of the facility from storm water run-on.
These ditches are labeled North Ditch and South Ditch on the Engineering
Plans provided in Appendix A. With a drainage area of approximately 19
acres, a peak discharge of 125.7 cfs was used for the North Ditch. The
South Ditch has a drainage area of approximately 17 acres and a peak

~discharge of 119.3 cfs. These peak discharges were obtained using the
following regression equation:
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18.

19.

Q5 = 5.91%10°* A"
Q3,5 = Peak discharge from a 25-year storm (cfs)
A = Drainage area (square miles).

The regression equation provides the peak discharge for small drainage
basins in New Mexico with an area of 10 square miles or less and a mean
basin elevation less than 7,500 feet. The regression equation was provided
in a water-resources investigations report by Scott D. Waltemeyer and the
U.S. Geological Survey in cooperation with the New Mexico State
Highway and Transportation Department. Based on the attached hydraulic
analysis results, a 3-foot deep trapezoidal drainage ditch with 2H:1V side
slopes and a 3-foot bottom width adequately conveys both peak discharges
~and will protect the facility from the peak discharge resulting from a 25-
year storm.

e Section 19.15.36.13.M.2 — Run-off from the surface waste management
facility’s active portion shall not be allowed to discharge a pollutant to the
waters of the state or United States that violates state water quality
standards.

Each pond will maintain 3 feet of freeboard throughout operation and will
prevent run-off from occurring from the facility’s active portion from
occurring. This 3 feet of freeboard will prevent the discharge of pollutants
to the waters of the state or United States that violates state water quality
standards. In addition, the nearest continuously flowing watercourse is
Navajo Reservoir, located more than 11 miles west of the proposed facility.
Therefore, the proposed facility does not pose any risk of discharging
pollutants to the waters of the state or United States.

In the case of an application to permit a new or expanded landfill, attach a
leachate management plan that describes the anticipated amount of leachate
that will be generated and the leachate’s handling, storage, treatment and
disposal, including final post closure options.

The proposed facility is a produced water reuse facility and is not considered a
landfill. Therefore, a leachate management plan is not required for this facility.

In the case of an application to permit a new or expanded landfill, attach a gas
safety management plan that complies with the requirements of Subsection O
of 19.15.36.13 NMAC.

The proposed facility is a produced water reuse facility and is not considered a
landfill. Therefore, a gas safety management plan is not required for this facility.
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20.

21.

Attach a best management practice plan to ensure protection of fresh water,
public health, safety and the environment.

The Best Management Practice (BMP) Plan provided in Appendix J describes
procedures that will be taken during the construction and operation of the proposed .
facility to protect fresh water, public health, safety and the environment. The
procedures in the BMP plan address potential pollutants, stabilization practices,
structural practices, non-structural practices, maintenance, inspections, and spill
prevention.

Attach a demonstration of compliance with the siting requirements of

Subsections A and B of 19.15.36.13 NMAC.

e Section .1 9.15.36.13.4.5 — No | other surface waste rhanagement facility
shall be located where ground water is less than 50 feet below the lowest
elevation at which the operator will place oil field waste.

Six boreholes were drilled at various locations within and surrounding the
proposed pond limits shown on Figure 1 .of the Hydrogeologic
Investigation Report provided in Appendix K. Ground water was
encountered at two borehole locations, B-3 and B-4. Borehole B-3 is
located approximately 85 west of the proposed pond locations, and ground
water was encountered at a depth of 49.7°. This placed the ground water
elevation at 6,948.3’ at this location. Borehole B-4 is located at the western
limits of the proposed ponds, and ground water was located at a depth of
77.7°. This placed the ground water elevation at 6912.3° at the western
edge of the ponds. Boreholes WB #1 and WB #2 were drilled at the north
and south limits of the proposed ponds, and ground water was not
encountered at either location. The lowest elevation of the proposed ponds
is 6968' located at the sump within Pond 3 shown in Exhibit 2. Therefore,
the lowest elevation of the proposed ponds is greater than 55' above the
ground water surface. Borehole logs are provided in Appendix K.

e Section 19.15.36.13.B.1 — No surface waste management facility shall be
located within 200 feet of a watercourse, lakebed, sinkhole or playa lake.

The east side of the facility is located approximately 210 feet from the bank
(ordinary high-water mark) of a small ephemeral drainage (Espinosa
Canyon) that is a tributary to an ephemeral stream running through
Cabresto Canyon. The nearest continuously flowing watercourse is Navajo
Reservoir, located approximately 11.6 miles west. of the facility. Refer to
Exhibit 2 for the facility’s location in relation to the ephemeral drainage.

e Section 19.15.36.13.B.2 — No surface waste management facility shall be
located within an existing wellhead protection area or 100-year floodplain.

19
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A search of the New Mexico Office of the State Engineer’s iWATERS
database indicates that the nearest fresh water well is located approximately
2.1 miles bearing S02°22°46”W from the proposed facility. The results of
this database search are given in Appendix D. The depth to ground water at
this well is 250 feet. The next closest fresh water well is located
approximately 2.7 miles bearing S12°15°19”W from the proposed facility,
and the depth to ground water at the well is 200 feet. The proposed facility
is located in FEMA Flood Zone D. This indicates that this area has possible
but undetermined flood hazards, and no flood hazard analysis has been
conducted for this area. However, the proposed location is located
approximately 12 miles away from the nearest major watercourse and is at
an elevation above 6,900 feet. Therefore, the flood risk for this area is
minimal. The FEMA map panel for the proposed location is provided in
Appendix E.

Section 19.15.36.13.B.3 — No surface waste management facility shall be
located within, or within 500 feet of, a wetland.

The nearest wetland is approximately 12 miles west of the proposed.
facility. This wetland is classified as Riverine (wetland code: R4USA).
This indicates that this wetland includes channels with flowing water only
part of the year, but may contain isolated pools when the flow stops.
Surface water is present for brief periods during the growing season, but
the water table usually lies well below the soil surface for most of the
growing season. The U.S. Fish and Wildlife Service National Wetlands
Inventory map for the area is given in Appendix E:

Section 19.15.36.13.B.4 — No surface waste management facility shall be
located within the area overlying a subsurface mine.

The proposed facility is not located in an area overlying an active or
historic’ subsurface mine. A map showing the proposed location in relation
to subsurface mines is given in Appendix E.

Section 19.15.36.13.B.5 — No surface waste management facility shall be -
located within 500 feet from the nearest permanent residence, school,
hospital, institution or church in existence at the time of initial application.

There are no permanent residences, schools, hospitals, institutions, or
churches within 500 feet of the facility. The nearest town to the facility is
Dulce, NM, located approximately 11.6 miles northeast of the proposed
facility. Exhibit 4 provides a 500 foot setback line from the proposed
facility. '

Section 19.15.36.13.B.6 — No surface waste management facility shall be
located within an unstable area, unless the operator demonstrates that
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22,

engineering measures have been incorporated into the surface waste
management facility design to ensure that the surface waste management
Jacility’s integrity will not be compromised.

The three boreholes that were drilled within the limits of the proposed
ponds are WB4 #1, WB4 #2, and B-4. These boreholes indicate that the
existing subgrade at the proposed pond locations consist primarily of
clayey sand (USCS soil type SC) or sandy lean clay (USCS soil type CL)
overlaying sandstone and shale rock layers. Borehole logs are provided in
Appendix K. The clayey sand and sandy lean clay will provide an adequate
and stable embankment material. No evidence of instability such as slumps
or slides was identified within the area. Section 02201 of the Technical
Specifications given in Appendix B requires that all embankments will be
compacted to 95% Standard Proctor compaction pursuant to ASTM D698..

Attach geological/hydrological data including:

An extensive hydrogeologic investigation of the proposed site was performed. A
detailed description and results of this investigation are provided in the
Hydrogeologic Investigation Report located in Appendix K. A total of 6 boreholes
were drilled to determine subsurface conditions and depth to ground water at the
location. The initial portion of this investigation included two boreholes located
directly where the proposed ponds will be located. These boreholes were drilled in
December 2011 and are labeled WB4 #1 and WB4 #2. Although these two
boreholes were not initially approved by the OCD, they were drilled and logged by
Geomat, Inc. in accordance with OCD rules and requirements. An additional four
boreholes were drilled in February 2012 and March 2012. These boreholes were
located in specific locations surrounding the proposed pond location in order to
adequately determine a potentiometric map of the area. These boreholes are
labeled B-1, B-2, B-3, and B-4. The location and depth to ground water of each
borehole is shown in Figure 1 of the Hydrogeologic Investigation Report included
in Appendix K.

Ground water was encountered at two borehole locations, B-3 and B-4. Borehole
B-3 is located approximately 85’ west of the proposed pond locations, and ground
water was encountered at a depth of 49.7°. This placed the ground water elevation
at 6,948.3’ at this location. Borehole B-4 is located at the western limits of the
proposed ponds, and ground water was located at a depth of 77.7°. This placed the
ground water elevation at 6912.3” at the western edge of the ponds. The reason for
the drastic change in ground water elevation between these two boreholes is that
the bedrock shelf and corresponding ground water elevation dive deeply from B-3
to B-4. Borehole logs are provided in Attachment 1 of the Hydrogeologic
Investigation Report included in Appendix K.
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a) A map showing names and location of streams, springs or other
watercourses, and water wells within one mile of the site;

The nearest continuously flowing watercourse is Navajo Reservoir, located
approximately 11.6 miles west of the facility. As Exhibit 5 shows, there are
no continuously flowing watercourses, springs, fresh water sources, or
water wells within one mile of the site. :

b) Laboratory analyses, performed by an independent commercial
laboratory, for major cations and anions; benzene, toluene, ethyl
benzene and xylenes (BTEX); RCRA metals; and total dissolved solids
(TDS) of ground water samples of the shallowest fresh water aquifer
beneath the proposed site;

A ground water monitoring well was installed at the Borehole B-3 location.
This borehole is located approximately 85° west of the western limits of the
proposed ponds. A laboratory analysis that focused on major cations and
anions; benzene, toluene, ethyl benzene and xylenes (BTEX); RCRA
metals; and total dissolved solids (TDS) was performed on a ground water
sample taken from this location. Table 1 of the Hydrogeologic
Investigation Report in Appendix K shows the results of this analysis.
Detailed laboratory data is provided in Attachment 2 of this report.

As evidenced in the water quality analysis results, the ground water at the
B-3 location satisfies all fresh water requirements listed in 20.6.2.3103
NMAC with the exception of Chromium limit. The required limit for this
constituent is 0.05 mg/L, and the tested sample exhibited a Chromium
concentration of 0.195 mg/L.

c) Depth to, formation name, type and thickness of the shallowest fresh
water aquifer;

Groundwater was encountered at a depth of 49.7 feet below the ground
surface at Borehole B-3, resulting in a groundwater elevation at this
location of 6,948.3 feet. At Borehole B-4, groundwater was encountered at
a depth of 77.7 feet below the ground surface, placing the ground water
location at 6,912.3 feet at this location. The reason for this drastic change
in ground water elevation between these two boreholes is that the bedrock
shelf and corresponding groundwater elevation dive deeply from B-3 to B-
4. The shallow aquifer at this location appears to be unconfined and follows
a rock shelf formation to a deeper shallow aquifer surface that was not
encountered. Borehole logs for each drilling location are provided in
Attachment 1 of the Hydrogeologic Investigation Report located in
Appendix K. '

The USGS has labeled the shallow aquifer formations at this location as
Colorado Plateaus aquifers. This aquifer is classified as a sandstone
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d)

aquifer, and is expected to be up to 3,500 feet thick. As the deepest
borehole included in this investigation was drilled to a depth of 79 feet
below the ground surface, no information is available to determine whether -
the ground water encountered at this location is considered part of the
Colorado Plateaus aquifers as specified by the USGS.

Soil types beneath the proposed surface waste management facility,
including a lithologic description of soil and rock members from
ground surface down to the top of the shallowest fresh water aquifer;

The three boreholes that are located at or within the limits of the proposed
ponds are WB4 #1, WB4 #2, and B-4. These boreholes indicate that the
existing subgrade at the proposed pond locations consist primarily of

clayey sand (USCS soil type SC) or sandy lean clay (USCS soil type CL) - |

overlaying sandstone and shale rock layers. Detailed lithological
descriptions of the soil and rock beneath the proposed facility are given in
the borehole logs for WB4 #1, WB4 #2, and B-4 located in Appendix K.

The three boreholes that are located at or within the limits of the proposed
ponds are WB4 #1, WB4 #2, and B-4. These boreholes indicate that the
existing subgrade at the proposed pond locations consist primarily of
clayey sand (USCS soil type SC) or sandy lean clay (USCS soil type CL)
overlaying sandstone and shale rock layers. Detailed lithological
descriptions of the soil and rock beneath the proposed facility are given in
the borehole logs for WB4 #1, WB4 #2, and B-4 located in Attachment 1
of the Hydrogeologic Investigation Report in Appendix K. In addition,
lithologic descriptions of the soil and rock members encountered in the
other three boreholes are provided in the same attachment.

Geologic cross-sections;

Two geologic cross-sections were developed for the proposed location.
These cross-sections were determined using the existing site topography in
combination with the borehole logs from the six drilling locations. These
geologic cross sections include subsurface soil stratigraphy along with the
projected ground water surface elevation and are shown on Figure 2 and
Figure 3 of the Hydrogeologic Investigation Report located in Appendix K.

Potentiometric maps for the shallowest fresh water aquifer; and

Groundwater was encountered at two borehole locations, B-3 and B-4.
Borehole B-3 is located approximately 85 feet west of the proposed pond
locations, and groundwater was encountered at a depth of 49.7 feet. This
placed the groundwater elevation at 6,948.3 feet at this location. Borehole
B-4 is located at the western limits of the proposed ponds, and groundwater
was located at a depth of 77.7 feet. This placed the groundwater elevation
at 6,912.3 feet at the western edge of the ponds. :
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23.

The depth to ground water at the B-3 and B-4 locations along with ground
water not being encountered at the other borehole locations indicates that
the ground water surface dives deeply at the western edge of the proposed
facility. The ground water surface then is expected to flatten in a similar
fashion to the topography of the ground surface. A shallow aquifer
potentiometric surface map was developed for the proposed location based
on the known and expected ground water surface elevations. This map is
located on Figure 4 of the Hydrogeologic Investigation Report in Appendix
K and includes both the known ground water surface between the B-3 and
B-4 locations as well as the projected ground water surface surrounding the
area where the surface is known.

g) Porosity, permeébility, conductivity, coinpaction ratios and Swelling
characteristics for the sediments on which the contaminated soils will
be placed.

A series of laboratory tests were performed on soil samples taken from
Borehole B-4 to obtain various engineering parameters of the existing soils
that will be used to construct the proposed facility. Samples were obtained
using a continuous split spoon sampler from 0 to 10 feet below the ground
surface. The results of this testing program are presented in Table 2 of the
Hydrogeologic Investigation Report located in Appendix- K.  The
laboratory testing report summarizing this testing program is provided in
Attachment 3 of the Hydrogeologic Investigation Report located in
Appendix K.

As evidenced in the laboratory testing results presented in Table 2 of the
Hydrogeologic Investigation Report located in Appendix K, the existing .
soils are classified as Sandy Lean Clay and are suitable for construction of
the proposed ponds. The in-situ soils have an average hydraulic
conductivity of 3.1 x 10” cm/s, percent voids of 28.9% on a sample
remolded to 95% of the maximum dry density, and slight to moderate swell
potential of 6.9%. Additionally, these soils will be compacted to 95%
Standard Proctor compaction pursuant to ASTM D698 as specified in
Section 02201 of the Technical Specifications provided in Appendix B.

In the case of an existing surface waste management facility applying for a
minor modification, describe the proposed change and identify information
that has changed from the last C-137 filing. ’

This application is for a new facility. No modifications to an existing facility are
included.
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24.

25.

The division may require additional information to demonstrate that the
surface waste management facility’s operation will not adversely impact fresh
water, public health, safety or the environment and that the surface waste
management facility will comply with division rules and orders.

Additional information is available on request to demonstrate that the facility's
operation will not adversely impact fresh water, public health, safety or the
environment and that the surface waste management facility will comply with
division rules and orders. '

CERTIFICATION

Certification is provided on the actual application.
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Table 1. Water Balance for East Blanco Produced Water Reuse Facility (Lowest

Evaporation Rates).
Total O Totat T Y 1; 5 Produced _
‘Pan | Water | Water ‘ ! ‘Precip. Water Total | -~ .
Evap. | Evap. | 1 Evap. ~ -} | Inflow Inflow Inflow | Cumulative | ‘Available
“Pan Per Per Days 1 Per Monthjly T per per per Water ‘Pond’
- ~Evap. | Day Day per’ | Month '} :Prec1p' ~ Month Month? Month Storage Capacity
Month 7| «(in) [ (bpd) [ (bpd) | Month | (bbl) (in) . |- (bbl) - (bbl) | (bbb (bbl) (bbl)
Nov 1.13 41 41 30 1,225 1.31 2,366 45,000 47,366 46,141 127,459
Dec 0.52 18 18 31 564 1.3t 2,366 46,500 48,866 94,443 79,157
Jan 0.00 0 0 31 0 1.37 2,474 46,500 48,974 143,417 30,183
' Monthly precipitation from WRCC, Dulce, NM Site.
2 Assuming 1,500 bbl/day produced water inflow.
gpm = gallons per minute
gpd = gallons per day
bbl = barrels (42 gallons)
bpd = barrels per day
in=inch
Table 2. Water Balance for East Blanco Prodiced Water Reuse Facility (nghest
Evaporatlon Rates)
‘ | Total Total 5} 1. | Produced |~ .~ * )
Pan Water Water ; “§. | Precip. Water Total .. - . L
Evap. | Evap. . CEvap. | ; Sl Inflow | - Inflow Inflow | Cumulative ‘| Available |
Pan | Per | Per Days Per Month}y 1 per per per’ " Water [ - Pond
. Evap. | Day Day per Month , PreclpF Month Month? Month | Storage . | Capacity
Month | " (in) | (bpd) | (bpd) | Month | (bbl)  (in) (bbl) - (bbl) (bbl). (bbl) : (bbl)
Apr 4.54 163 163 30 4,902 1.13 2,041 45,000 | 47,041 42,139 131,461
May 6.19 217 217 31 6,724 1.08 1,951 46,500 | 48,451 83,866 89,734
Jun 7.30 256 256 31 7,922 0.80 1,445 46,500 | 47,945 123,889 49,711

! Monthly precipitation from WRCC, Dulce, NM Site.

2 Assuming 1,500 bbl/day produced water inflow.
gpm = gallons per minute

gpd = gallons per day
bbl = barrels (42 gallons)
bpd = barrels per day

in = inch
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ENGINEERING DRAWINGS FOR
EAST BLANCO FIELD PRODUCED WATER REUSE FACILITY PROJECT
LOCATED IN RIO ARRIBA COUNTY, NEW MEXICO
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CONSTRUCTION NOTES:

)

2)

3)

4)

5)

6)

7)

8)

9)

10)

)

12)

UNLESS SPECIFICALLY SHOWN ON THE DRAWINGS OR REFERENCED IN THE SPECIFICATIONS, ALL WORK WiLL CONFORM TO
NEW MEXICO STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (NMSS).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL PERMITS REQUIRED FOR CONSTRUCTION ACTIVITES INCLUDING BUT
NOT LIMITED TO A STORM WATER DISCHARGE PERMIT AS REQUIRED BY THE NEW MEXICO ENVIRONMENT DEPARTMENT.

THE CONTRACTOR SHALL NOTIFY A LOCATOR SERVICE FOR ONSITE UTILITY LOCAITON. ALL EXISTING UTILITIES
SHALL BE MARKED BEFORE DIGGING.

THE CONTRACTOR SHALL MAINTAIN SERVICE OF ALL EXISTING UTILITIES. IF SAID SERVICE IS DAMAGED, THE CONTRACTOR
SHALL IMMEDIATELY REPAIR THE DAMAGE AT THE CONTRACTOR'S EXPENSE.

THE CONTRACTOR SHALL FIELD VERIFY THE EXISTENCE, LOCATION, DEPTH, SIZE, LINE, AND GRADE OF EXISTING UTILITIES
PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO THE EXISTING FACILITIES
DUE TO FAILURE TO LOCATE OR PROVIDE PROPER PROTECTION WHEN LOCATION IS KNOWN.

ALL QUANTITIES SHOWN IN THESE PLANS ARE FOR INFORMATIONAL PURPOSES ONLY. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR DETERMINING ACTUAL QUANTITIES.

THE CONTRACTOR 1S RESPONSIBLE FOR CONTROLLING DUST AND EROSION DURING CONSTRUCTION. AREAS SHALL BE
WATERED TO CONTROL DUST WHEN ORDERED BY THE ENGINEER. EROSION SHALL BE CONTROLLED IN ACCORDANCE WITH
NEW MEXICO ENVIRONMENT DEPARTMENT REGULATIONS.

ALL DISTURBED AREAS SHALL BE TOPSOILED AND SEEDED BY THE CONTRACTOR IN ACCORDANCE WITH NMSS SECTION | 000
AND THESE PLANS AND SPECIFICATIONS.

THE CONTRACTOR SHALL REFERENCE ALL SURVEY CONTROL, SECTION CORNERS, 1/4 CORNERS AND PROPERTY CORNERS
PRIOR TO BEING DISTURBED BY CONSTRUCTION. THE CONTRACTTOR SHALL BE RESPONSIBLE FOR THE REPLACEMENT OF
ANY STAKING POINTS, CONTROL, MONUMENTS, AND CORNERS THAT ARE DISTURBED DURING CONSTRUCTION.

EXCAVATION, BACKFILL, AND COMPACTION SHALL BE PERFORMED IN ACCORDANCE WITH NMSS SECTIONS 202 AND 204
AS WELL AS THESE PLANS AND SPECIFICATIONS.

THE CONTRACTOR SHALL PROVIDE AND INSTALL CORRUGATED STEEL CULVERTS (CMP) IN ACCORDANCE WITH
NMSS SECTION | 35.

ALL BURIED BENDS, TEES, AND VALVES LOCATED ON THE WATER SUPPLY AND COLLECTION LINES REQUIRE AN
18" X 18" X 18" CONCRETE THRUST BLOCK.

Edge of Road
— — — — — Road Centerline

Indicates cross section location.

Fence n "A" refers to ti;(es c;‘ossfscctlon i
s designation. "XS- 1" refers to the
=== Diainage Fow Line \X5-/ drav«‘/?ng number where the section

Gravel Road Surface
Existing Ground Contour
Proposed Ground Contour
————— Culvert n ::rl‘vi'(jtfslddeta” loiatnonl.ID" 'I . :effers (;z
¥~ ~ LeskDetectn e the cel Sesarabon. 0 T
— W — — — Water Collection Pipe 15 Indicated or shown.
— W — —— Water Supply Pipe
—@PD—@P— BMP Location

15 cut or shown.

l 6" @ SDR- 17 HDPE LEAK DETECTION PIPE

340

| 2" @ SDR- | 7 HDPE PIPE 1260
50-HP SELF-PRIMING SUCTION PUMP 3
8' X &' X 8 CONCRETE PUMP HOUSE 3

48" 4-STRAND BARB WIRE FENCE 2900

COMPACTED FILL INCLUDES 5% SHRINKAGE

POND GRADING 30000 29800
ACCESS ROAD GRADING 0] 2800 COMPACTED FILL INCLUDES 5% SHRINKAGE
DRAINAGE DITCH GRADING 5200 100 COMPACTED FILL INCLUDES 5% SHRINKAGE
WASTE EXCAVATION PLACEMENT 2500

TOPSOIL SALVAGING
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& OZ. GSE NON-WOVEN GEOTEXTILE

LOCATED ON POND INTERIOR

220-MIL GSE HYPERNET GEONET 14060 LOCATED ON POND INTERIOR
60-MIL GSE HD HDPE GEOMEMBRANE 256120 DOUBLE LAYER LOCATED ON POND INTERIOR
P-550 EROSION CONTROL BLANKET 3240 DRAINAGE DITCH LINER

1.5" MINUS CRUSHED BASE COURSE

9200

6" THICKNESS FOR ALL ROADS

D.,= 12" RIPRAP

590

CULVERT AND DITCH DISCHARGES
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Appendix B

Technical Specifications



SECTION 01000
ADMINISTRATIVE INSTRUCTIONS

PART 1 - GENERAL

1.01 DESCRIPTION

A

Provide all supervision, personnel, labor, materials, tools, equipment,
maintenance and repairs, services, and all other facilities and incidentals
required for the execution and completion of the Work as specified herein.

" Provide all topsaoil stripping and stockpiling, excavating, hauling, backfilling,

grading, installation of pipes, pumps, geosynthetic materials, and associated
work as shown on the Drawings, as specified herein, and as required to
complete all components of the Work and all associated structures,
complete, in place, and accepted by the ENGINEER.

1.02 CONSTRUCTION SCHEDULING

A.

Provide a construction schedule within ten (10) calendar days of issuance of
the Notice to Proceed.

Provide the ENGINEER for approval, a comprehensive construction schedule
that includes but is not limited to:

1. A list of all construction operations,

2. A list of the types and numbers of equipment which will be mobilized:
to the site during construction, and

3. The anticipated length(s) of time during which each item of equipment
will be used at the site.

Construction activities involving placement of compacted fill will only be
allowed during normal daylight hours.

Revise the construction schedule as required by the ENGINEER.

1. Provide the ENGINEER a revised construction schedule if the
ENGINEER determines that the Work is not progressing according to
the approved schedule or if the ENGINEER determines that additional
tasks must be added to accurately track the project progress.

2. Include in the revised construction schedule all revised operations,
methods, overtime, and/or additional equipment and labor required to
meet the revised schedule. »
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3.

OWNER may withhold payment until a revised construction schedule
has been submitted by the CONTRACTOR and approved by the
ENGINEER. '

1.03 CONSTRUCTION SITE RESTRICTIONS

A.

Do not trespass on or in any way impact Black Hills Exploration and
Production property or other property outside the constructlon area without
written permission from the OWNER.

1.04 PRE-CONSTRUCTION CONFERENCE

A.

At the award of the contract, a preconstruction conference with the
CONTRACTOR, OWNER, and ENGINEER will be held.

1.

The pre-construction conference will include consideration of all
components of the upcoming phases of the Work and any possible
safety concerns.

Ensure attendance by all of the CONTRACTOR'S -assigned
supervisory personnel.-

Submit at this pre-construction conference a complete list of individual
equipment and labor rates which will be used to perform
miscellaneous projects as required during the course of the Work.

Submit at this pre-construction conference proposed locations for the
staging/storage area.

The CONTRACTOR is responsible to develop a storm water pollution
prevention plan according to the New Mexico Environment
Department and all other related standards and regulations. The
SWPPP and associated erosion control BMP’s installed shall be
deemed to be incidental and shall not be a pay item.

1.056 REFERENCES

A.

All references to ASTM, ANSI, AASHTO, or other standardized designations
or specifications in the contract documents are to the latest revisions at the
time of the Notice of Award, except as noted in the contract documents.

1.06 ADDITIONAL PROVISIONS

A

Apply for, obtain, and pay for licenses and permits required to perform the

Work.

Comply with applicable codes and regul'ations of authorities having
jurisdiction, including but not limited to:
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1. New Mexicb Environment Department,

2. New Mexico Office of the State Engineer,
3. U.S. Army Corps of Engineers (COE), and |
4. New Mexico Oil Conservation Division

Field verify dimensions shown on the Drawings before fabricating or orderin
any materials. : '

1. Do not scale Drawings.

- Notify the ENGINEER of existing conditions that differ from those shown on

the Drawings.
Portions of the contract documents are written in the imperative mode.

1. Except where specifically intended otherwise, the subject of all
imperative statements is the CONTRACTOR.

2. Examples of imperative statements include but are not limited to:

a. "Provide . . . " means "CONTRACTOR shall provide . . ." and
b. "Install . . . " means "CONTRACTOR shall install . . . ".

PART 2 - PRODUCTS

2.01

OWNER SUPPLIED PRODUCTS

A

OWNER will purchase and provide certain products to the CONTRACTOR
for installation on the project. These products are noted in the drawings.

OWNER will contract directly with electrician to supply and install all electrical
services as shown on the drawings.

PART 3 - EXECUTION

3.01

STANDARDS OF CONSTRUCTION

A

Complete all Work in a manner that meets the requirements of all applicable
federal, state, and local laws, regulations, and ordinances.

Complete all Work in conformance with modern practices for this type of
Work.
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3.02 PERSONNEL SUPPORT AND SANITATION FACILITIES

A.

Provide and maintain, in a neat and sanitary condition, such accommodations
for use by the CONTRACTOR's and subcontractors' employees, the

- ENGINEER, and the OWNER as required by regulations of the General

Safety and Health Regulations of the New Mexico Occupational Health and
Safety Bureau and by State and locals Boards of Health as enforced by the
Rio Arriba County Health Officer.

Provide personnel support facilities including but not limited to:

1. . Drinking water,

2. First aid facilities,

3. Sanitary facilities,

4. Trash removal, and

5. Coordination with-emergency medical services.

Prevent personnel support facilities and sanitation facilities from becoming a
nuisance to the public or to the OWNER.

3.03 UTILITIES

A

The CONTRACTOR shall have full responsibility for locating all utilities
before commencement of construction.

1. Omission of an existing utility location on the Drawings does not
indicate or imply that a utility(ies) does not exist within the work site.

2. Inclusion of an existing utility(ies) location on the Drawings does not
necessarily indicate the definite location(s) of the utility(ies).

‘Obtain written permission from the ENGINEER or OWNER before altenng or

removing any existing utility.

Protect all existing public or private utilities and |mprovements that are
located on the work site.

1. Pay for any unplanned breakage or damage to existing utilities and
improvements that may occur during construction and that is caused
by the CONTRACTOR.
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3.04 WATER

A. Water for embankment compaction and dust control will be provided by the
OWNER. No separate measurement of payment will be made for water.
3.05 ROADS. .
A. Use existing roads dUring construction as directed by the OWNER.
B. Modify or alter existing roads and construct additional temporary construction

roads.

1. Obtain written approval from the OWNER before modifying or altering
any existing road.

2. Obtain written approval from the OWNER before constructing ‘any
temporary construction road(s).

3.06 ENVIRONMENTAL

A.

Guard against contamination of topsoil, any earthen material, groundwater,
surface water, and air from oil, fuel and other fluid spills; from vehicle
emissions; from garbage, waste and other debris; and from any other spills,
leaks, discharges or releases of hazardous materials, hazardous wastes or
other wastes.

1. Remediate and correct all environmental damage resulting from any
such release, discharge, spill or leak occurring during the course of
the Work, in accordance with applicable laws and with requirements of
agencies having jurisdiction over such matters including, without
limitations, New Mexico Environment Department.

Service all equipment in areas designated by the OWNER.

Maintain all equipment to prevent leakage of oil, fuel or other fluids and to
prevent unacceptable levels of emissions. '

Collect, remove and properly dispose of all trash, garbage, debris, used oil,
contaminated soil, and other waste materials off site at an approved disposal
area, in a manner which complies with all applicable state and federal
regulations.

Comply with all applicable federal and state laws and regulations during the
Work, including, but not limited to, New Mexico Environment Department
rules and regulations, including, but not limited to, those pertaining to the
handling and storage of fuel, oil, other liquids, and all other hazardous
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materials, hazardous wastes and other wastes used, stored, released,
discharged, spilled or leaked in, on, or near the property of the OWNER.

1. This includes, but is not limited to, the acquisition of and compliance
with any permits required by applicable law with respect to the Work,
such as permits for releases under the Resource Recovery and
Reclamation Act (RCRA) or the Clean Water Act or the Clean Air Act.

Establish and maintain dust control and erosion control during the contract
time as directed by the ENGINEER, as specified herein, and as required by
regulatory agencies.

1. Provide all equipment and personnel necéssary to meet the
requirements of this responsibility. ' '

2. Provide the OWNER with name(s) and telephone number(s) of the
: person(s) designated to maintain dust and erosion control during
construction. :

Prior to bringing any potentially hazardous material onto the site, provide the
-Material Safety Data Sheet (MSDS) for that product to the OWNER and
obtain approval for its use.

1. The CONTRACTOR is strongly encouraged to use only products that
do not generate hazardous materials in their waste form, and may be
precluded from using certain items at the discretion of the OWNER or
ENGINEER.

2. Comply with all of the manufacturer's directions and all of the
applicable rules and regulations pertaining to the handling and
disposing of such material.

3. Maintain a file of MSDS information on site which shall be available to
the OWNER and ENGINEER and available for inspection by proper
authorities at any time.

4. - At the completion of the project, provide the MSDS information,
including quantities used, to the OWNER for record retention.

Be responsible for characterizing the wastes generated by the Work.

1. Do not dispose of any hazardous wastes, materials, or substances as
defined by the Resource Conservation and Recovery Act (RCRA), the
Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA), the Superfund Amendments and Reauthorization Act
(SARA) or the Department of Transportation (DOT) on site.
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2. Be responsible for the safe packaging, transportation, and disposal
costs for hazardous materials.

3. Obtain a U.S. Environmental Protection Agency (EPA) identification
number if generation of hazardous wastes will occur.

4. Keep records of waste volumes generated and comply with record
keeping, training and reporting requirements specific to their assigned
generator category.

Be responsible for providing training of those employees meeting the
definition of a "hazmat employee" in 49 CFR Part 171.

- Travel of CONTRACTOR'S vehicles on other than established roads shall be
restricted as necessary to prevent erosion, air pollution and water pollution.

Report to the OWNER or ENGINEER any product, chemical, or waste
releases which occur during the course of the contract which are not large
enough to require government reporting under CERCLA or SARA.

1. Repbrt all releases required to be reported under applicable laws.

Maintain all sediment control structures in good repair and free of debris to
perform their designed function. '

Berm all fuel, antifreeze, and lubricant storage areas to contain spills and
prevent soil and water contamination in accordance with New Mexico
Environment Department regulations.

Do not construct any underground storage tanks for storage of oils, fuels, or
other chemicals.

1. Any above-ground storage tanks must meet the requirements
specified by New Mexico Environment Department or any other
authorities having jurisdiction.

Report cultural resource or archaeological sites discovered during the course
of the Work immediately to the ENGINEER before any further disturbance of
such sites.

1. Work stoppage may be required or Work may be redirected to protect
these discoveries until appropriate agency clearance can be obtained.

Perform job site inspections as directed by the Engineer.

Report immediately any occurrences of slides, faults, or unstable soil to the
ENGINEER immediately upon discovery.
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3.07 SECURITY

A.

B.
C.

Provide continuous security from intrusion at the site at all times during
construction.

- 1. No unauthorized personnel are allowed onsite.

Mark all access roads and construction areas to restrict entry.

Barricade, cover, or fence as required all hazardous areas to prevent entry of
people, wildlife and livestock.

3.08 SURVEYS, LINES AND GRADES

A

Construct all Work in accordance with the final grades, lines, and elevations
shown on the Drawings and designated by the ENGINEER in the field.

1. Grades, lines, and elevations shown on the Drawings may be modified
by the ENGINEER in the field as required.

2. Provide all required staking necessary to complete the Work that is
not provided by the ENGINEER.

3. CONTRACTOR will remove all stakes from work area upon
completion of the project.

"ENGINEER will provide one-time engineering surveys at the beginning of

each phase of the Work to establish reference points and lines as necessary.

1. Scheduling of the ENGINEER'S one-time surveying for each phase of
the Work shall be established by mutual agreement of the ENGINEER
and the CONTRACTOR during the pre-construction meeting.

a. The schedule of one-time surveying by the ENGINEER may be
modified subsequent to the pre-construction meeting by mutual
consent of the CONTRACTOR and the ENGINEER.

2. The specific nature and extent of one-time surveying by the
ENGINEER shall be determined by the ENGINEER and may include:

a. Control points,
b. | Benchmarks,
c. Construction boundaries,

d. Slope staking,

e. Embankment centerlines,
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f. Structure reference points, and

g.- Miscellaneous other surveying as determined by the
ENGINEERr '

Obtain from the ENGINEER written approval pnor to destroying any survey
stake, point, benchmark, or monument.

1. Assume full responsibility for resurveying and/or replacing any survey
stake, point, benchmarks or monument that is moved or damaged by
the CONTRACTOR during construction.

Provide the ENGINEER with reasonable notice if and when existing

monuments placed by Others are encountered during construction when

operations may disturb such monuments.

1. Do not commence Work that would alter or destfoy 'such monuments
until they have been referenced by the ENGINEER.

Provide the ENGINEER one person to serve as rod man if requested by the
ENGINEER.

Final pay quantities shall be calculated by the ENGINEER based on
comparison of pre-construction and post-construction cross sections
developed from surveys of the site by the ENGINEER, by neat line methods
if applicable, or by other applicable methods as determined by the
ENGINEER. ~

1. Final pay quantities for each work related item are described in the
Method of Measurement and Basis of Payment sections described
herein. '

3.09 SUBMITTALS

A.

CONTRACTOR submittal requirements are waived for those materials and
supplies which are furnished by the OWNER.

Provide submittals in accordance with this and other Sections of the
Specifications.

Shop Drawings.

1. Provide Shop Drawings or manufacturer's product data and
certifications for items including but not limited to:

a. Pumps, Pipes, Inlet Box, Grate, Valves, Valve Supports, and
related appurtenances,
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4.

b. Geosynthetic materials, and
C. All other items required by the ENGINEER.
Provide two prints of each Shop Drawing.

Provide Shop Drawings that sufficiently and clearly show all details of
the item.

Annotate and sign each Shop Drawing.

D. Submittal scheduling

1.

Provide Shop Drawings, manufacturer's product data and.
certifications, laboratory test results, and all other required submittals
to the ENGINEER at least 5 days prior to incorporation of the item into
the Work.

a. Assume sole responsibility for the correctness of submittals, for
shop fit and field connections, and for the results obtained from
the submittals.

Do not furnish, fabricate, or incorporate into the Work any item for
which a submittal(s) is required prior to the ENGINEER'S approval of
the submittal.

If the ENGINEER returns unapproved submittal(s) to the
CONTRACTOR, make required additions and/or corrections and
resubmit the submittal(s) to the ENGINEER.

E. Approval of a submittal(s) by the ENGINEER shall not relieve the
CONTRACTOR from responsibility for errors or omissions in the submittal(s).

F. Prepare submittals specifically for this project.

3.10 WARRANTIES

A. Provide warranties as required by the contract documents.

1.

Warranties shall not limit length of time for remedy of damages
OWNER may have by legal statute.

Warranties shall be signed by CONTRACTOR, Supplier, or Installer
responsible for performance or warranty.
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3.11 OPERATION AND MAINTENANCE MANUALS AND MANUFACTURER'S
INFORMATION

A

Provide the OWNER with three (3) copies each of all available operation and
maintenance manuals and manufacturer's information regarding all
equipment provided and installed during the Work.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT |

4.01 METHOD OF MEASUREMENT

A

No separate measurement will be made for items under this Section. Full
compensation shall be considered as included in the prices paid for the
various contract items and therefore no additional compensation will be
allowed.

| 4.02 BASIS OF PAYMENT

A

No separate payment will be made for items under this Section. Full
compensation shall be considered as included in the prices paid for the
various contract items and therefore no additional compensation will be
allowed. :

4.03 ESTIMATED QUANTITIES

A.

All estimated quantities stipulated in the Contract Documents which are to
be paid per field measurement are to be considered approximate and are
to be used only as a basis for estimating the probable cost of the work.
The actual amount of work done and materials furnished under the unit-
price items for those items to be field measured may differ from the
estimated quantities. The actual basis of payment for work and materials
will be the actual amount of work done and materials furnished to the pay
lines defined in this section. They will be paid at the unit price bid for the
quantities listed.

Pay items that are not field-measured are lump-sum items or based on
neat-line plan dimensions. They will be paid at neat-line or the lump-sum
price bid for the items listed. :

The CONTRACTOR agrees to make no claim for damages, anticipated
profits or otherwise on account of any difference between the amounts of
work actually performed and materials actually furnished and the
estimated amounts herein accept as follows. Either OWNER or

CONTRACTOR may make a claim for an adjustment in the Contract Unit

Price for an item in accord with the Standard General Conditions of the
Construction Contract and the Supplementary Conditions.
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D. Estimated Quantities:

I:le: Description E;S;atitfyd Unit
1 Mobilization and Demobilization 1 LS
2 Topsoil Removal and Replacement 6,200 CY
3 Unclassified Excavation ' 35,200 CY
4 Compacted Earth Fill 32,700 CY
5 Waste Excavation Placement 2,500 CY
6 6" SDR-17 HDPE Pipe 340 LF
7 12" SDR-17 HDPE Pipe 1,260 LF
8 Self-Priming Suction Pump/Pump House 3 LS
9 8 0oz. GSE Non-Woven Geotextile Fabric 14,060 SY
10 | 220-mil GSE HyperNet Geonet . 14,060 SY
11 60-mil GSE HD Smooth HDPE Geomembrane | ~ 28,120 SY
12 | Crushed Base 900 CY
13 | 48" 4-Strand Barb Wire Fence 2,900 LF
14 | 30" CMP Culvert 50 LF
15 | 72" CMP Culvert 160 LF
16 3.5 AC

Revegetation
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SECTION 01001
MOBILIZATION AND DEMOBILIZATION

.~ PART 1 - GENERAL » .

1.01 DESCRIPTION

A.

Move to and remove from the project site all equipment, personnel, supplies,
and incidentals which are necessary for completing the Work.

Establish required field office(s) at the site of the Work.

Provide all bonding fees, and other insurance fees not specifically ca"ed out
for payment which are required for the Work or for operations which must be
performed.

Pay costs incurred prior to the commencement of the Work for various items
of the project.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT

4.01 METHOD OF MEASUREMENT

A

Payment for mobilization and demobilization shall be made as a lump sum
cost. No measurement of individual items will be made.

4.02 BASIS OF PAYMENT

A.

Full compensation for mobilization and demobilization, including preparation
of the staging/storage area, shall be on a lump sum basis.

Payment shall constitute full compensation for all labor, expenses, supplies,
equipment and incidentals, including bonding fees and insurance fees
required to complete the Work.

Progress payments will be made in proportionate amounts based on the
percentage of the total original contract amount earned in accordance with
the table shown below.
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Final payment for all Work (including the lump sum amount shown on the bid
form for mobilization and demobilization) can be withheld subject to
ENGINEER’s and OWNER'’s approval of finished site conditions.

Percent of total contract amount
earned (excluding mobilization and
demobilization)

Percent of lump sum mobilization
and demobilization amount payable
as a progress payment

20 50
50 75
100 100

01001 -2o0f 2




SECTION 01002
STAGING/STORAGE AREA

PART 1 - GENERAL

1.01

DESCRIPTION OF WORK

A.

Provide staging/storage as directed by the ENGINEER area at the site.

1.02 RELATED WORK

A.

SECTION 01001 - MOBILIZATION AND DEMOBILIZATION

1.03 QUALITY ASSURANCE

A

Comply with all other provisions in the Specifications, including but not limited
to preventing contamination of uncontaminated soil.

Maintain security to prevent loss of equipment and materials belonging to the

- CONTRACTOR, ENGINEER, and/or OWNER.

1. Assume liability for negligent damage or loss of equipment and/or
materials during construction.

CONTRACTOR or his designated representative shall be available at all
times during normal working hours to meet with the ENGINEER onsite.

1. Furnish the ENGINEER with a telephone number(s) at which the
CONTRACTOR can be reached during non-working hours.

2. Furnish the ENGINEER with an address to which all correspondence
can be delivered.

PART 2 —- PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01

STAGING/STORAGE AREA

A

¥

. Provide the ENGINEER, for approvél, a proposed staging/storage area

location(s) at the site before mobilization.

Park all equipment and store all equipment and supplies within the
staging/storage area.
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C. = Remove the staging/storage area at the end of construction.

1. Remove all trash, supplies, equipment, debris, and other construction
items. :

2. Regrade the area disturbed by the staging/storage area(s) as required
by the OWNER.

3. Seed the area disturbed by the staging/storage area(s) as required by
the OWNER.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT
4.01 METHOD OF MEASUREMENT

A. No payment will be made for construction and demobilization of the
staging/storage area. Full compensation will be considered as part of the
~ lump sum payment for mobilization and demobilization.

4.02 BASIS OF PAYMENT

A. No separate payment will be made for items under this section. Full
compensation shall be considered as included in the lump sum price for
mobilization and demobilization and no additional compensation will be
allowed therefor.
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SECTION 02200
TOPSOIL REMOVAL AND REPLACEMENT

PART 1 - GENERAL

1.01 DESCRIPTION

Y

Remove topsoil from all areas that will be disturbed during construction and
place this topsoil in stockpiles as shown on the Drawings and as directed by
the ENGINEER in the field.

1. Areas from which topsoil may be removed generally include but may
not be limited to:

a. Embankments,
b. Areas used for borrow material,
C. Areas used for field offices and staging areas and adjacent

access roads,
d. Spoil stockpile locations or waste areas,

e. . Any other locations as shown on the Drawings and/or as
directed by the ENGINEER. '

2. The ENGINEER will stake in the field all areas from which topsoil must
be removed excluding the staging/storage areas.

3.  Remove topsoil from each area which is to be disturbed at the start of
the Work in each of those areas. :

Replace topsoil in all disturbed areas as shown in the Drawings and as
directed by the ENGINEER in the field. Topsoil will be placed on top of the
constructed and approved finished ground surface as defined in the
Drawings.

1. Areas in which topsoil must be replaced include but are not limited to:

a. All staging and field office areas, Pond embankments, cut and
fill slopes alongside access roads, waste excavation berms,
and any other disturbed areas where topsoil was removed
during construction. :
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1.02 RELATED WORK

A

B
C.
D

SECTION 01000 - ADMINISTRATIVE INSTRUCTIONS
SECTION 02201 - EARTHWORK

. SECTION 02900 — REVEGETATION

" NEW MEXICO STANDARD SPECIFICATIONS FOR PUBLIC WORKS
'CONSTRUCTION

1.~ SECTION 201 - CLEARING AND GRUBBING

PART 2 - PRODUCTS

2.01 MATERIALS

A.

B.

Topsoil from areas that are to be disturbed during construction is soil that is
suitable for the growth of grass or other cover crops and that is reasonably
free of hard dirt, clay, rocks, or other materials that would inhibit the
germination of seeds.

The Drawings identify topsoil stockpile locations.

PART 3 - EXECUTION

3.01 ORGANIZATION OF THE WORK

A

Organize topsoil removal and placement in accordance with the Drawings
and as directed by the ENGINEER in the field.

3.02 REMOVAL OF TOPSOIL

A.

Strip topsoil and haul directly to the designated topsaoil stockpilve(s) as shown
on the Drawings or as directed by the ENGINEER in the field.

1. Topsoil piles will be graded to stable slopes not exceeding 3H:1V.

2. Topsoil piles greater than 40 feet high must have a 20-foot bench at
an elevation of 40 feet from the existing ground surface.

Strip tbbsoil to the depth(s) as directed by the ENGINEER in the field and as
specified herein.

Estimated average topsoil removal depth varies. Topsoil removal depths will
be directed by the ENGINEER in the field.

Do not strip topsoil from within any topsoil stockpile footprint.
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3.03 PLACEMENT OF TOPSOIL

A

Haul topsoil from stockpiles and place on top of finished ground surface as
staked and approved by the ENGINEER.

Place topsoil to same depth as it was stripped, as directed by the
ENGINEER.

Obtain ENGINEER'’s approval of final girt grades and elevations prior to
replacement of topsoil, and allow ENGINEER sufficient time to perform
ground surveys for earthwork pay quantities prior to placement of topsoil.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT

4.01 METHOD OF MEASUREMENT

A

Measurement of topsoil shall be from measured volume in place of
completed stockpiles, or by comparison of pre- and post-stripping -ground
surveys, in accordance with the Drawings and Specifications, measured to
the nearest whole cubic yard.

Interim pay quantities during construction may be based on load counts
and/or ground surveys by the ENGINEER.

1. The ENGINEER will ‘d_etermine the method(s) of measurement to be
used during construction for interim pay quantities.

4.02 BASIS OF PAYMENT

A.

Payment for Work described in this Section shall be based on the Contract
unit price for the Work, in place, complete, and accepted as shown below:

Item . Basis of Payment

Topsoil Removal and Replacement CY

- Payment for this item shall be considered to be full compensation for

furnishing all labor, materials, tools, equipment, and other incidentals
necessary to complete the Work described in this Section.

All components of the Work described in this Section that are not called out
as pay items shall be considered subsidiary items of Work. No separate
measurement and payment shall be made for subsidiary items.
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SECTION 02201
EARTHWORK

PART 1 - GENERAL

1.01 DESCRIPTION

A.

Perform unclassified excavation.
Scarify and compact in-place native soil or previously disturbed soil.
Place compacted earth fill.

Place waste excavation.

1.02 RELATED WORK

A.
B.

SECTION 02200 - TOPSOIL REMOVAL AND REPLACEMENT

NEW MEXICO STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTRUCTION

1. SECTION 204 — FILL CONSTRUCTION
2. SECTION 205 - BORROW MATERIAL
3.  SECTION 210 — OPEN AREA LAND LEVELING

1.03 QUALITY ASSURANCE

A.

Reference Standards
1. American Society for Testing and Materials (ASTM):

D698 Standard Test Method for Moisture-Density Relations of
Soil and Soil-Aggregate Mixtures usung 5.5-lb Rammer and
12-in Drop

D2922  Standard Test Methods for Density of Soll Aggregates in
Place by Nuclear Methods

D4318  Test for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

C33-86 Standard Specification for Concrete Aggregates
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PART 2 - PRODUCTS

2.01

2.02

2.03

SUITABLE CUT MATERIAL

A.

Suitable cut material is a mixture of clayey sand (SC), sandy lean clay (CL),
silty sand (SM), and claystone bedrock excavated during construction, which
is suitable for use as compacted fill.

Use suitable cut material as compacted berm and embankment fill and for
other compacted fill during the Work.

Mix excavated materials to obtain as homogenous mixture of native materials
as possible during placement of compacted fill.

Distribute suitable cut material in excess of that required for compacted fill in the
stockpile or waste area(s) as directed by the ENGINEER in the field.

A. Unified Soil Classification System (USCS) classifications for suitable cut
material:

1. CL clay, silty clay, or sandy clay
2. SC clayey sand
3. SM silty sand

B. Acquire material from the excavated area shown on Drawings and/or as
directed by ENGINEER.

C. Maximum rock size: -5 inches in any direction

D. Use of frozen material is prohibited.

UNSUITABLE CUT MATERIAL

A. Unsuitable cut material is rocky or cafbonaceous, frozen, partially frozen,
loose and/or otherwise unsuitable soil which contains appreciable quantity of
roots, grass, or other organic matter-excavated during the Work.

B. Distribute and grade unsuitablé cut material in the spoil stockpile area(s) or
blended into other unused areas of the site as directed by the ENGINEER in
the field. Stockpiles shall be constructed with maximum 3H:1V slopes to
ensure stability.

Do not use unsuitable cut material for compacted berm(s), or embankment fill
or for any other component of the Work unless approved by the ENGINEER.

D. The ENGINEER will idenﬁfy unsuitable cut material-in the field.
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PART 3 - EXECUTION

3.01 SURVEYING

A.

Provide all slope staking, offsets, and/or reference markers not supplied by
the ENGINEER as required during the Work as specified in this Section.

3.02 UNCLASSIFIED EXCAVATION AND BACKFILL

A.

Excavate cut material from cut areas to the grades, lines, and elevations
shown on the Drawings and as staked in the field by the ENGINEER.

Suitable cut material:

1. Direct-haul suitable cut material from cut area(s) to compacted fill
area(s).
2. Direct-haul suitable cut material in excess of that required for fill from

cut area(s) to stockpile or waste area(s).

3. Construct temporary suitable cut material stockpiles and double-haul
suitable cut material only under the following circumstances:

a. If authorized to do so by the ENGINEER, and

b. If temporary stockpile(s) are constructed at location(s)
designated by the ENGINEER.

Direct-haul unsuitable cut material from cut area(s) to stockpile area(s).

The ENGINEER will identify unsuitable clay material and unsuitable borrow
material.

3.03 PREPARING FOUNDATIONS FOR COMPACTED FILL

A.

m o O

Prepare the earth foundation prior to placing compacted earth fill.
Remove all vegetation and other unsuitable materials.

Excavate to depths specified in the Drawings.

Grade the foundation surface to remove surface irregularities.

Scarify the foundation surface to a minimum depth of eight inches (8").

1. Recompact scarified subgrade material before placing overlying
compacted fill.
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2. Recompact scarified subgrade material to the same standards as
those to be applied to overlying compacted fill as specified in 3.04 of
this Section.

Modify moisture content of scarified native material to match that of
compacted earth fill material as specified in 3.04 of this Section.

Ensure that the foundation and/or excavated area(s) are free of standing
water and/or overly saturated material prior to and during placement of
compacted earth fill.

Place and compact earth fill on the scarified, moisture conditioned foundation
material before the foundation material dries.

Do not place compacted earth fill on any foundation until the entire foundation
surface has been inspected and approved by the ENGINEER.

3.04 PLACING COMPACTED EARTH FILL

A

Provide compacted earth fill as shown on the Drawings and as specified
herein.

Place and compact all material required during the Work in accordance with
the Specifications in this Section.

1. Place and compact material to final grades, lines, and elevations as
shown on the Drawings.

Prior to compaction, remove all rocks from fill material that are larger than
five inches (5").

1. Place removed rocks in the designated spoil area(s) or as directed by
the ENGINEER in the field.

Place compacted fill in horizontal lifts not exceeding eight inches (8") before
compaction or six inches (6") in thickness after compaction.

1. Place hombgeneous fill material that is- free from lenses, pockets,
streaks, or layers of material which differ substantially in texture or
gradation from surrounding fill material.

2. Place material that is to be compacted in continuous horizontal lifts
between compacted fill boundaries.

3. Do not place compacted earth fill on top of any frozen material.

4. Do not place earth fill that is frozen or partially frozen.
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Establish uniform moisture content of compacted fill material that is to be
compacted to within plus three percent (+3%) and minus two percent (-2%) of
optimum moisture content for the material as determined by ASTM D698.

1.

Moisten fill that is to be compacted at the site of excavation to the
greatest possible extent.

Supplement moistening of earth fill that is to be compacted by addition
of water after placement, if required.

Ensure that the earth fill that is to be compacted is uniformly moisture
conditioned by disking or other acceptable means to provide a
material that will be uniformly compacted throughout and will be free
from lenses, pockets, streaks, laminations, or other imperfections.

Proceed with compaction only if the material meets moisture content
criteria.

Ensure that compacted fill material is placed ohly when ambient
temperatures permit placement and compaction of the materials to the
specified density and moisture content.

1.

Suspend placement of compacted fill d‘uring periods of sustained
freezing that induce formation of frost in material during placement or
in previously placed material.

Adding water in an attempt to thaw frozen or partially frozen material
will not be allowed.

No construction activities shall take place when the ambient
temperature is below 25°F, except when authorized by the
ENGINEER.

Place at no additional cost to the OWNER, an insulating blanket of
uncompacted approved earth fill over the entire area of compacted fill
each night during times of freezing or anticipated freezing weather.

Remove and replace at no additional cost to the OWNER, all frozen or
partially frozen insulation blanket material from the area of compacted
fill.

Compact fill to a density equal to or greater than niﬁety-ﬂve percent (95%) of
the Standard Proctor Maximum Dry Density as determined by ASTM D698.

The ENGINEER will conduct field moisture-density testing during placement

of the compacted fill.
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1. Field dénsity and moisture testing will be performed at a frequency
determined by the ENGINEER.

2. Typical field density and moisture testing frequency is as follows:

a. One test for every two thousand cubic yards (2,000 cy) of
in-place compacted earth fill, OR

b.  One test for each lift, and

C. One test for each two hundred cubic yards (200 cy) of in-place
earth fill around pipes, and other appurtenances.

3. ENGINEER will complete Atterberg limits testing of compacted earth
fill material in accordance with the provisions of ASTM D4318 at least
one time for every berm.

4, ENGINEER will complete Standard Proctor testing of compacted earth
fill material in accordance with the provisions of ASTM D698 at least
one time for every four foot of fill or a minimum of two per berm.

5. Rework and recompact at no additional cost to the OWNER any and
all in-place compacted fill material that fails to meet any compaction
criteria specified herein as determined by the ENGINEER.

Remove and replace at no additional cost to the OWNER any and all
compacted fill material that is found after placement to be soft, yielding, or
otherwise unacceptable due to the CONTRACTOR's failure to provide proper
drainage and moisture/density control.

3.05 WASTE EXCAVATION PLACEMENT

A

Provide waste excavation placement as shown on the Drawings and as
specified herein.

Place and compact all material required during the Work in accordance with

the Specifications in this Section.

1. Place and compact material to final grades, lines, and elevations as
shown on the Drawings.

Place compacted fill in horizontal lifts not exceeding eight inches (8") before
compaction or six inches (6") in thickness after compaction.

1. Place material that is to be compacted in continuous honzontal lifts
between compacted fill boundaries.

2. Do not place waste excavation on top of any frozen material.
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3. Do not waste excavation that is frozen or partially frozen.

Establish uniform moisture content of waste excavation material that is to be
compacted to within plus three percent (+3%) and minus two percent (-2%) of
optimum moisture content for the material as determined by ASTM D698.

1. Moisten fill that is to be compacted at the site of excavation to the
greatest possible extent.

2. Supplement moistening of waste excavation that is to be compacted
by addition of water after placement, if required.

3. Ensure that the waste excavation that is to be compacted is uniformly
moisture conditioned by disking or other acceptable means to provide
a material that will be uniformly compacted throughout and will be free
from lenses, pockets, streaks, laminations, or other imperfections.

4. Proceed with compaction only if the material meets moisture content
criteria.

Ensure that waste excavation material is placed only when ambient
temperatures permit placement and compaction of the materials to the
specified density and moisture content.

1. Suspend placement of compacted fill during periods of sustained
freezing that induce formation of frost in material during placement or
in previously placed material.

2. Adding water in an attempt to thaw frozen or partially frozen material
will not be allowed.

3. No construction activities shall take place when the ambient

temperature is below 25°F, except when authorized by the
ENGINEER.

Compact waste excavation to a density equal to or greater than ninety
percent (90%) of the Standard Proctor Maximum Dry Density as determined
by ASTM D698.

The ENGINEER will conduct field' moisture- den3|ty testmg during placement
of the compacted fill.

1. Field density and moisture testing will be performed at a frequency
determined by the ENGINEER.

2. ENGINEER will complete Standard Proctor testing of waste
excavation material in accordance with the provisions of ASTM D698
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1

at least one time for every four foot of fill or a minimum of two per
berm.

3. Rework and recompact at no additional cost to the OWNER any and
all in-place waste excavation material that fails to meet any
compaction criteria specified herein as determined by the ENGINEER.

Remove and replace at no additional cost to the OWNER any and all
compacted fill material that is found after placement to be soft, yielding, or
otherwise unacceptable due to the CONTRACTOR's failure to provide proper
drainage and moisture/density control. '

3.06 GRADING

A

B.
C.
D.

Grade borrow areas and spoil areas after completion of borrow and spoil
placement operations.

Maximum graded side slope: 2H:1V
Merge graded surfaces smoothly with adjacent undisturbed surfaces.

Grade surfaces to a smooth, even consistency.

3.07 DISPOSING OF UNSUITABLE CUT MATERIAL-.

A

Dispose of unsuitable cut material that may be encountered during
unclassified excavation and/or borrow operations.

Place unsuitable cut material in the waste excavation sfockpile area(s).

1. . After encountering unsuitable cut material and before disposing of
unsuitable cut material, provide the ENGINEER with adequate time
and a safe work environment to complete a GPS topographic survey
of that area in which unsuitable cut material is to be placed.

2. Grade in-place relocated unsuitable cut material as specified in
Sections 2.03 and 3.07.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT

4.01 METHOD OF MEASUREMENT

A.

Measurement of Unclassified Excavation will be cubic yards of cut material,
including- excavating, hauling, and separately storing materials for
Compacted Earth Fill and unsuitable material to the spoil stockpile, as
measured by the ENGINEER based upon a comparison of pre-construction
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and post-construction GPS topographic surveys, or by surveyed cross
sections using average end area calculations. -

'B. Measurement of Compacted Earth Fill will be in cubic yards of compacted fill
including hauling suitable cut material to the point of use, placing, moistening,
and compacting Compacted Earth Fill to the lines and grades shown on the
Drawings as staked in the field by the ENGINEER. The quantity of
Compacted Earth Fill will be by the cubic yard measured in place and
accepted by the ENGINEER using field staked volumes.

C. Measurement of Waste Excavation Placement will be in cubic yards of
compacted fill including hauling cut material to the point of use, placing,
moistening, and compacting Waste Excavation to the lines and grades shown
on the Drawings as staked in the field by the ENGINEER. The quantity of
Waste Excavation Placement will be by the cubic yard measured in place and
accepted by the ENGINEER using field staked volumes.

D. Pay quantities for earthwork will be determined by the ENGINEER as follows:

1. Pay quantities for progfess payments during construction 'may be
determined on the basis of load counts and/or ground surveys.

a.  The ENGINEER will determine the method(s) to be used for
measurement of pay quantities during construction.

2. Final pay quantities will be calculated based on comparison of
surveyed pre-construction and post-construction cross sections or
pre-construction cross sections and finish staked lines and grades at
corresponding cross sections and application of the average end area
method. The ENGINEER will conduct all required surveys and will
make all required calculations. The CONTRACTOR may request
copies of notes and calculations. '

‘3. Final pay quantities will be calculated by the ENGINEER.

E. No measurement or payment for scarification and compaction of in-place soil
shall be made under this Contract.

F. No measurement or payment will be made for water required for dust control
and/or compaction of earthwork. Wastewater will be provided by the OWNER
as described in Section 01000 3.04 Water.

4.02 BASIS OF PAYMENT

A Payment for Work described in this Section shall be based on the Contract
unit price for each component of the Work in place, complete, and accepted
as shown below:
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Item , Basis of Payment

Unclassified Excavation cYy
Compacted Earth Fill CY
Waste Excavation Placement : . CY

Payment for each item shall be considered as full compensation for
furnishing all labor, materials, tools, equipment, and other incidentals
necessary to complete each component of the Work described in this
Section.

All components of the Work described in this section not called out as pay
items shall be considered subsidiary items of Work. No separate
measurement and payment shall be made for subsidiary items.
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SECTION 02203
PIPE, PUMPS, FITTINGS, AND APPURTENANCES

PART 1 —- GENERAL

1.01 DESCRIPTION

A

Provide all materials, labor, and equipment required to install and/or
construct the following structures as shown on the Drawings and as
specified herein:

1. SDR-17 HDPE Pipe.
Slotted SDR-17 HDPE Pipe.

Self-priming Suction Pumpé

A W bn

Miscellaneous fittings, valves, connections, etc.

1.02 RELATED WORK

SECTION 02201 — EARTHWORK
SECTION 02206 — GEOSYNTHETIC MATERIALS

NEW MEXICO STANDARD SPECIFICATIONS FOR PUBLIC WORKS
CONSTUCTION

1. SECTION 121 — PLASTIC PIPE

2.  SECTION 801 — INSTALLATION OF WATER TRANSMISSION,
' COLLECTOR AND DISTRIBUTION LINES

1.03 QUALITY ASSURANCE

A

Reference Standards
1. American Society for Testing and Materials (ASTM):

D3350-10  Specifications for Polyethylene Plastics Pipe and
Fittings Materials
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PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

SDR-17 HDPE PIPE

A. Provide 6-inch diameter leak detection and 12-inch diameter SDR-17
HDPE pipe and all associated fittings as shown in Drawings and specified
in this Section. -

SLOTTED SDR-17 HDPE PIPE

A. Provide 6-inch diameter, 0.020 in. slotted SDR-17 HDPE pipe, as shown
in Drawings and specified in this Section.

*SELF-PRIMING SUCTION PUMPS

A. Provide Pioneer Prime Series End Suction Centrifugal Pump (Model No.
PP66S10L72-H) self priming pumps or approved equivalent as shown on
Drawings and as specified herein.

B. Provide suction pumps that confofm to the following specifications:
1. Total dynamic head: Varying
2. F'Iow rate: 1200 gpm
3. Motor: 7.5 hp

MISCELLANEOUS FITTINGS, VALVES, CONNECTIONS, ETC.

A. Provide fittings as necessary matching the schedule, grade, and/or DR of
the associated pipe as shown in the Drawings and specified in this
Section.

B. Provide connections as shown in the Drawings and specified in this
Section

PART 3 - INSTALLATION

3.01

HDPE PIPE INSTALLATION
A. Trench bottom:

1. Provide trench bottom that is smooth, dry, and free of projecting or
loose rocks. :

B. Pipe Laying:
1. Minimize lifting and moving of assembled pipe and fittings during

pipe laying.
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2.

3.

C. Leak Testing:
1.

Do not bend pipe more than minimum allowable radii specified by
the pipe manufacturer.

All joints shall be cleaned and fusion welded in accordance wnth the
manufacturer’s specifications.

Upon completion of all pipe construction and before any water is
admitted into the system, leak testing will be required of all HDPE
pipes. The contractor has the option of performing either an air test
or a water exfiltration test. Testing shall be performed after
complete backfill and compaction and completion of tanks.

a.

Leak testing using low-pressure air shall be performed with
suitable equipment specifically designed for air testing sewer
or tanks. '

(1)  The air test shall be made when the pipes are clean.
Sections of pipe to be tested may be wetted before
the air test. The pipeline shall be plugged at each
tank with pneumatic balls. Low-pressure air shall be

.introduced into the plugged pipe until the internal
pressure reaches four-pounds per square inch (4
psig). At least two minutes shall be allowed for the air
temperature to stabilize before readings are taken
and the time started.

(2) The portion of the pipe being tested shall pass of it
does not lose air pressure.

(3) If the pipe section fails this test, the testing equipment
may be used to determine the location of the pipe
leak.

The Contractor shall furnish the plugs, standpipe, and other
material and labor for placing the plugs and standpipe in the

pipe.

The introduction of any substance into the water used for
testing with the intent of sealing such leaks as may be
indicated will not be permitted.

. If results of the leakage test are not satisfactory, repairs or

pipe replacement will be required until the Engineer is
satisfied that the leakage requirements are being met. All
repair methods and materials used shall be approved by the
Engineer.
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3.02 SLOTTED SDR-11 HDPE PIPE INSTALLATION

A

Trench bottom:

1.

Provide trench bottom that is smooth, dry, and freé of projecting or
loose rocks.

Pipe laying:

1. Minimize lifting and moving of assembled pipe and fittings during
pipe laying.

2. Do not bend pipe more than minimum allowable radii specified by
the pipe manufacturer.

3. All joints shall be cleaned and fusion welded in accordance with the
manufacturer's specifications.

4. Do not bury the pipe until inspected and approved by the
ENGINEER.

5. Install pea gravel around the pipe as shown in the Drawings.

Leak Testing:

1.

Upon completion of all pipe construction and before any water is
admitted into the system, leak testing will be required of all HDPE
pipes. The contractor has the option of performing either an air test
or a water exfiltration test. Testing shall be performed after
complete backfill and compaction and completion of tanks.

a. Leak testing using low-pressure air shall be performed with
suitable equipment specifically designed for air testing sewer
or tanks.

(1)  The air test shall be made when the pipes are clean.
Sections of pipe to be tested may be wetted before
the air test. The pipeline shall be plugged at each
tank with pneumatic balls. Low-pressure air shall be
introduced into the plugged pipe until the internal
pressure reaches four-pounds per square inch (4
psig). At least two minutes shall be allowed for the air
temperature to stabilize before readings are taken
and the time started.

(2) The portion of the pipe being tested shall pass of it
does not lose air pressure. '
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3) If the pipe section fails this test, the testing equipment
may be used to determine the location of the pipe

leak.

b. The Contractor shall furnish the plugs, standpipe, and other
material and labor for placing the plugs and standpipe in the
pipe. -

C. The introduction of any substance into the water used for

testing with the intent of sealing such leaks as may be
indicated will not be permitted.

. d. If results of the leakage test are not satisfactory, repairs or
pipe replacement will be required until the Engineer is
satisfied that the leakage requirements are being met. All
repair methods and materials used shall be approved by the
Engineer. _

3.03 SELF-PRIMING SUCTION PUMP INSTALLATION

A.

Pump Installation:
1. Install pumps according to manufacturer’s specifications.

2. Install throttle valves at each pump to ensure the pump operates
within its service capacity.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT

4.01 METHOD OF MEASUREMENT

A

Measurement of SDR-17 HDPE pipe will be per lineal foot of in-place pipe as
measured by the ENGINEER to the nearest whole lineal foot.

Measurement of Slotted SDR-17 HDPE bipe will be per lineal foot of in-place
pipe as measured by the ENGINEER to the nearest whole lineal foot.

No measurement will be made for pipe fittings, valves, valve supports, or
connections. Installation of all fittings, valves, and connections will be
considered subsidiary to other items of work.

No measurement will be made for pump installation. Installation of all
fittings, valves, connections, and all other items necessary and incidental
will be considered subsidiary to other items of work.
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4.02

4.03

E.

No measurement will be made for pea gravel required for leak detection
pipe installation. Installation of all pea gravel will be considered subsidiary

to other items of work.

BASIS OF PAYMENT

A.

Payment for Work described in this Section shall be based on the Contract
unit price for each component of the Work, in place, complete, and accepted
by the OWNER as shown below:

Item ~ Basis of Payment
12" SDR-17 HDPE Pipe LF

6” SDR-17 HDPE Leak Detection Pipe LF
Self-priming Suction Pump/Pump House LS

No payment will be made for pipe fittings, valves, valve supports, or
connections. Installation of all fittings will be considered subsidiary to other
items of work.

No payment will be made for pea gravel required for leak detection pipe
installation. Installation of all pea gravel will be considered subsidiary to other
items of work.

Payment for each item shall be considered as full compensation for furnishing
all labor, materials, tools, -equipment, and other incidentals necessary to
complete each component of the Work described in this Section.

All components of the Work described in thié Section not called out as pay items
shall be considered subsidiary items of Work. No separate measurement or
payment shall be made for subsidiary items of Work.
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PART 1 - GENERAL

SECTION 02206
GEOSYNTHETIC FABRICS

Provide all materials, labor, and equipment required to provide, store, and
install geosynthetic materials.

SECTION 02200 - TOPSOIL REMOVAL

SECTION 02201 - EARTHWORK

1.

DESCRIPTION
A
RELATED WORK
B.
C.
D.
QUALITY ASSURANCE
E. Reference Standards

- SECTION 02203 - PIPES, FITTINGS AND APPURTENANCES

American Society for Testing and Materials (ASTM):

D1004

D1505

D1603

D3786

D3895

D4218

Standard Test Method for Tear Resistance
(Graves Tear) of Plastic Film and Sheeting

Standard Test Method for Density of Plastics
by the Density Gradient Technique

Standard Test Method for Carbon Black
Content in Olefin Plastics

Standard Test Method for Hydraulic Bursting

-Strength of Knitted Goods and Non-woven

Fabrics

Standard Test Method for Oxidative-Induction
Time of Polyolefins by Differential Scanning
Calorimetry

Standard Test Method for .Determination of
Carbon Black Content in Polyethylene
Compounds By the Muffle-Furnace Technique
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D4355

D4491
D4533
'D4595

D4632

D4751 |

D4716

D4833

D4884
D5035.
D5199
D5261

D5397

D6392

Standard Test Method for Deterioration of
Geotextiles from Exposure to Ultraviolet Light
and Water (Xenon-Arc Type Apparatus)

Standard Test Methods for Water Permeability
of Geotextiles by Permittivity

Standard Test Method for Trapezoid Tearing
Strength of Geotextiles

Standard Test Method for Tensile Properties of
Geotextiles by the Wide Width Strip Method

Standard Test Method for Breaking Load and
Elongation of Geotextiles (Grab Method)

Standard Test Method for Determining
Apparent Opening Size of a Geotextile

Standard Test Method for Determining the (In-
plane) Flow Rate per Unit Width and Hydraulic
Transmissivity of a Geosynthetic Using a
Constant Head

Standard Test Method for Index Puncture
Resistance of Geotextiles, Geomembranes,
and Related Products

Standard Test Method for Seam Strength of
Sewn Qeotextiles

Standard Test Method for Breaking Force and
Elongation of Textile Fabrics (Strip Method)

Standard Test Method for Measuring Nominal
Thickness of Geotextiles and Geomembranes

Standard Test Method for Measuring Mass per
Unit Area of Geotextiles

Standard Test Method for Evaluation of Stress
Crack Resistance of Polyolefin
Geomembranes Using Notched Constant
Tensile Load Test

Standard Test Method for Determining the
Integrity of Nonreinforced Geomembrane
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D6693

D7179

PART 2 - PRODUCTS
2.01

A.

Seams Produced Thermo-Fusion

Methods

Using

Standard Test Method for Determining Tensile
Properties of Nonreinforced Polyethylene and
Nonreinforced Flexible Polypropylene
Geomembranes

Standard Test Method for Determining Geonet
Breaking Force

GSE NON-WOVEN GEOTEXTILE

Provide 8 oz. GSE non-woven geotextile filter fabric or approved

equivalent as shown on Drawings and as specified herein.

B.

Provide geotextile that conforms to the following specifications.

Tested Property Test Method Nws
IAASHTO M288 Class 1
Mass per Unit Area, oz/yd® (g/m?) ASTM D 5261 8 (270)
Grab Tensile Strength, Ib (N) ASTM D 4632 220 (975)
Grab Elongation, % ASTM D 4632 50
Puncture Strength, Ib (N) ASTM D 4833 120 (525)
Trapezoidal Tear Strength, b (N) ASTM D 4533 90 (395)
Apparent Opening Size, Sieve No. (mm) ASTM D 4751 80 (0.180)
Permittivity, sec™ ASTM D 4491 1.30
Water Flow Rate, gpm/ft? (I/min/m?) ASTM D 4491 95 (3,865)
UV Resistance ~ASTM D 4355 70
(% retained after 500 hours)

2.02 GSE HYPERNET GEONET
A.

Provide GSE HyperNet Geonet or approved equivalent installed as shown.

-on Drawings and as specified herein.

B.

Provide geonet that conforms to the following specifications.
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T .| Minimum Average
: Tested Property - Test Method - - ~ Value
Transmissivity, gal/min/ft (m%/sec) ASTM D 4716 966 (2x10%
Density, glcm® ASTM D 1505 0.94
Tensile Strength (MD), Ib/in (N/mm) ASTM D 5035/7179 45 (7.9)
Carbon Black Content, % ASTM D 1603/4218 2.0
[Geonet Thickness, mil (mm) ASTM D 5199 200 (5)
2.03 60 mil HDPE LINER
A. Provide GSE HD Smooth Geomembrane or approved equivalent installed
as shown on the Drawings and as specified herein.
B.  Provide conductive textured geomembrane that conforms to the
specifications.
e s Minimum -
Tested Pro - Te: rerage Value - %
ST ) y ¥ e 60.mil
hlckne‘ss, (minimum averagg) mil (mm) ASTM D 5199 . 60 (1.50)
Lowest individual reading (-10%) 54 (1.40)
Denisity, g/cm® IASTM D 1505 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 243 (42)
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 132 (23)
Strength at Yield, Ib/in-width (N/mm)
Elongation at Break, % G.L.2.0in (61 mm) 700
Elongation at Yield, % G.L. 1.3in (33 mm) 13
Tear Resistance, Ib (N) ASTM D 1004 42 (186)
Puncture Resistance, Ib (N) IASTM D 4833 125 (656)
Carbon Black Content, % (Range) IASTM D 1603*/4218 20-30
Notched Constant Tensile Load, hr IASTM D 5397, Appendix 1000
A ASTM D 3895, 200°C;
Oxidative Induction Time, min 0., 1 atm >140
PART 3 - EXECUTION
3.01 STORING LINERS
A. Store all liners in strict accordance with the manufacturer/installer's
instructions.
B. Do not expose stored liner to the sun for more than seven (7) calendar
days.
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3.02 STORING GEOSYNTHETIC NETS

A.

Store all geonets in strict accordance with the manufacturer/installer's
instructions.

Do not expose stored geonets to the sun for more than seven (7) calendar
days. ’

3.03 . INSTALLING LINER

A

Installation will be carried out by the manufacturer or manufacturer
certified installation representative in accordance with manufacturer
specifications. Installer shall demonstrate previous installation of similar
liner systems on no less than five (§) representative projects in the last
two (2) years.

3.04 DEPLOYMENT

A

Assign each panel a simple and logical identifying code. The coding
system shall be subject to approval and shall be determined at the job
site.

Visually inspect the geomembrane during deployment for imperfections

‘and mark faulty or suspect areas.

Deployment of geomembrane panels shall be performed in a manner that
will comply with the following guidelines:

1. Geomembranes shall be 'installed according to site-specific
specifications, and GSE.

2. Unroll geomembrane using methods that will not damage
geomembrane and will protect underlying surface from damage
(spreader bar, protected equipment bucket).

3. Place ballast (commonly sandbags) on geomembrane which will -
not damage geomembrane to prevent wind uplift.

4. Personnel walking on geomembrane shall not engage in activities
or wear shoes that could damage it. Smoking will not be permitted
on the geomembrane.

5. Do not allow heavy vehicular traffic directly on geomembrane.
Rubber-tired ATV's and trucks are acceptable if wheel contact is
less than 8 psi.

6.  Protect geomembrane in areas of heavy traffic by placing protective
cover over the geomembrane.
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.D.

Sufficient material (slack) shall be provided to allow for thermal expansion
and contraction of the material.

3.05 FIELD SEAMING

A.

Seams shall meet the following requirements: |

1.

5:

To the maximum extent possible, orient seams parallel to line of
slope, i.e., down and not across slope.

Minimize number of field seams in corners, odd-shaped geometric
locations and outside corners.

Use a seqUentiél seam numbering system compatible with panel
numbering system that is agreeable to the ENGINEER and
INSTALLER.

Align - seam .overlaps consistent with the requirements of the
welding equipment being used. - A 6-inch overlap is commonly
suggested.

No horizontal seams shall be within five feet of the toe of the slope.

. During Welding Operations

1. Provide at least one Master Seamer who shall provide direct
supervision over other welders as necessary.

Hot Wedge Welding

1. Welding apparatUs shall be a self-propelled device equipped with
an electronic controller which displays applicable temperatures.

2. Clean seam area of dust, mud, moisture and debris immediately
ahead of hot wedge welder.

3. Protect against moisture build-up between sheets.

Trial Welds

1. Perform trial welds on geomembrane samples to verify welding
equipment is operating properly.

2. Make trial welds under the same surface and environmental
conditions as the production welds, i.e., in contact with subgrade
and similar ambient temperature.

3. Minimum of two trial welds per day, per welding apparatus, one

made prior to the start of work and one completed at mid shift.
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4, Cut four, one-inch wide by six-inch long test strips from the trial

weld.

5. Quantitatively test specimens for peel adhesion, and then for shear
strength. '

6. Trial weld specimens shall pass when the results shown in the

following tables for HDPE and LLDPE are achieved in both peel
and shear test.

Table 1.12.6: Minimum Weld Values for HDPE Geomembranes

P’°pe“y i | TestMethod . | 40(1.0) | 60 (1.5) | 80(2 ;
Peel Strength (fusion), ppi (kN/m) ASTMD 6392 | 65(114) | 98(17.2) | 130(22.8) | 162 (28.4)
Peel Strength (extrusion), ppi (kN/m) ASTMD 6392 | 52(9.1) | 78(137) | 104(18.2) | 130(22.8)
Shear Strength (fusion & ext.), ppi (kN/m) | ASTM D 6392 | 81(14.2) | 121(21.2) | 162 (28.4) | 203 (35.6)

a. The break, when peel testing, occurs in the liner material
itself, not through peel separation (FTB).

b. The break is ductile.

7. Repeat the trial weld, in its entirety, when any of the trial weld
samples fail in either peel or shear.

8.  No welding equipment or welder shall be allowed to perform
production welds until equipment and welders have successfully
completed trial weld.

E. Seaming shall not proceed when ambient air temperature or adverse
weather conditions jeopardize the integrity of the liner installation.
INSTALLER shall demonstrate that acceptable seaming can be performed
by completing acceptable trial welds.

F. Defects and Repairs

1. Examine all seams and non-seam areas of the geomembrane for
defects, holes, blisters, undispersed raw materials, and any sign of
contamination by foreign matter.

2. Repair and non-destructively test each suspect location in both
seam and non-seam areas. Do not cover geomembrane at
locations that have been repaired until test results with passing
values are available.

02206 - 7 of 11



3.QG VENTILATION

A.

Install ventilation through both layers of HDPE liner along pond slopes - .
according to installer's recommendations.

3.07 FIELD QUALITY ASSURANCE

A

MANUFACTURER and INSTALLER shall participate in and conform to all
terms and requirements of the Owner's quality assurance program.
CONTRACTOR shall be responsible for assuring this participation.

Quality assurance requirements are as specified in this Section and in the

Field Installation Quality Assurance Manual if it is included in the contract.

CONTRACTOR shall notify the New Mexico Oil Conservation Division at
least 72 hours prior to the primary geomembrane liner’s installation so that
a representative of the environmental bureau in the division’'s Sante Fe
office may inspect the leak detection geonet and system before it is
covered.

Field Testing

1. Non-destructive testing may be carried out as the seaming
progresses or at completion of all field seaming. '

a. Air Pressure Testing

1) Shall be pérformed in accordance with ASTM D 5820,
Standard Practice for Pressurized Air Channel
Evaluation of Dual Seamed Geomembranes.

(2) A stabilized air pressure of 35 psi, plus or minus one
_percent, shall be maintained for at least five minutes.

b. Other approved methods.

2. Destructive Testing (performed by CONSULTANT with assistance
from INSTALLER)

a. Location and Frequency of Testing

(1)  Collect destructive test samples at a frequency of one
per every 500 lineal feet of seam length.

(2)  Testlocations will be determined after seaming.

(3) Exercise Method of Attributes as described by GRI
GM-14 (Geosynthetic Research Institute,
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3.

http://www.geosynthetic-institute.org) to minimize test
samples taken.

Sampling-Procedures are performed as follows:

(1)

@

)

(4)

®)

(6)

(7)

(8)

INSTALLER shall cut samples at locations designated
by the CONSULTANT as the seaming progresses in
order to obtain field laboratory test results before the
geomembrane is covered.

CONSULTANT will number each sample, and’the
location will be noted on the installation as-built.

Samples shall be twelve (12) inches wide by minimal
length with the seam centered lengthwise.

Cut a 2-inch wide strip from each end of the sample
for field-testing.

Cut the remaining sample into two parts for
distribution as follows:

(@) -~ One portion for INSTALLER, 12-inches by 12
inches

(b) ~ One portion for the Third Party laboratory, 12-
inches by 18-inches '

(c)  Additional samples may be archived if
required.

Destructive testing shall be performed in accordance
with ASTM D 6392, Standard Test Method for
Determining the Integrity of Non-Reinforced
Geomembrane Seams Produced Using Thermo-
Fusion Methods.

INSTALLER shall repair all holes in the
geomembrane resulting from destructive sampling.

Repair and test the continuity of the repair in
accordance with these Specifications. .

Failed Seam Procedures

a.

If the seam fails, INSTALLER shall follow one of two options:
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(1) Reconstruct the seam between any two passed test
locations. -

(2) Trace the weld to intermediate location at least 10
feet minimum or where the seam ends in both
directions from the location of the failed test.

b. The next seam welded using the same welding device is
required to obtain an additional sample, i.e., if one side of
the seam is less than 10 feet long.

C. If sample passes, then the seam shall be reconstructed or
capped between the test sample locations.

d. If any sémple fails, the process shall be repeated to
establish the zone in which the seam shall be reconstructed.

PART 4 - WARRANTY

4.01 MANUFACTURER'S WARRANTY

A. Material shall be warranted, on a pro-rata basis against Manufacturer's
defects for a period of 5 years from the date of geomembrane installation.

4.02 INSTALLER'S WARRANTY

A. Installation shall be warranted against defects in workmanship for a period
of 1 year from the date of geomembrane completion.

PART 5 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT
5.01 METHOD OF MEASUREMENT

A. Measurement of geosynthetic material will be in square yards of material
installed in place, not including overlapped areas, sewn seams, or toed-in
fabric, as measured by the ENGINEER to the nearest whole square yard,
in place, complete, and accepted. No separate measurement will be
made for pipe boots, ventilation or related ancillary items required to
complete liner installation as shown on the drawings or described herein.

5.02 BASIS OF PAYMENT

B. Payment for the Work described in this Section shall be based on the
Contract unit price for each component of the Work, in place, complete,
and accepted as shown below:
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item Basis of Payment

8 0z. GSE Non-woven Geotextile Fabric | sy

220-mil GSE HyperNet Geonet SY
60-mil GSE HD Smooth HDPE Geomembrane SY

Payment for each item shall be considered as full compensation for
furnishing all labor, materials, tools, equipment and other incidentals
necessary to complete each component of the Work described in this
Section.

All components of the Work described in this Section not called out as pay
items shall be considered subsidiary items of Work. No separate
measurement and payment shall be made for subsidiary items. '
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SECTION 02300
ACCESS ROAD

PART 1 - GENERAL
1.01 DESCRIPTION

A. Construct new roadway from existing tank battery facility and maintenance
roads shown on the plans.

B. Revegetate disturbed area along road after construction.
1.02 RELATED WORK
A. SECTION 02200 - TOPSOIL REMOVAL AND REPLACEMENT
B SECTION 02201 — EARTHWORK
C. SECTION 02900 — REVEGETATION
D

NEW MEXICO STANDARD SPECIFICAITONS FOR PUBLIC WORKS
CONSTRUCTION '

1. SECTION 301 — SUBGRADE PREPARATION

2. -~ SECTION 308 - NATURAL GRAVEL SURFACING FOR
UNPAVED ROADWAYS

1.03 QUALITY ASSURANCE

A. Provide ENGINEER with aggregate gradations for approval by the
ENGINEER prior to commencement of the work.

B. Reference Standards

1. New Mexico State Department of Transportation “Standard
Specifications for Road and Bridge Construction”, 2007 Edition

PART 2 - PRODUCTS
2.01 Crushed Base

Provide crushed base material meeting the gradation requirements of New
Mexico State Department of Transportation Standard Specifications.
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PART 3 - EXECUTION

3.01 SCHEDULING AND SEQUENCE OF OPERATIONS

A

Organize construction of roadway in accordance with the éonstruction
scheduling described in SECTION 01000.

Coordinate work to coincide with construction of other portions of the
facility as directed by the ENGINEER.

3.02 ROAD CONSTRUCTION - GENERAL

A.

ENGINEER will provide slope stakes or offsets to establish lines and
grades for road construction.

Strip topsoii from the area designated by the engineer.

Construct earthwork for roadway subgrade in accordance with SECTION
02201 - EARTHWORK.

Provide, place, and compact crushed base to the lines and limits as
shown in the plans and these specification.

1. Compact each placed layer of crushed base to at least 95% of
ASTM D698 maximum density.

2. Compact material when moisture content is within +2% to -4% of
optimum.
3. Add water and mix as necessary during compaction to obtain

optimum moisture content and maximum density.

Place Topsoil on disturbed cut and fill slopes beyond shoulders of new
road and revegetate.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT

4.01 METHOD OF MEASUREMENT

A.

Measurement of Topsoil Removal and Placement will be by the cubic yard
as described in SECTION 02200 - TOPSOIL, as measured by the
ENGINEER to the nearest whole cubic yard, in place, complete, and
accepted. :

Measurement of Unclassified Excavation will be by the cubic yard as
described in SECTION 02201 - EARTHWORK, as measured by the
ENGINEER to the nearest whole cubic yard, in place, complete, and

.accepted.
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Measurement of Crushed Base will be by the cubic yard of material
computed by using neat line for width, including one-half the taper width
where applicable, multiplied by the neat line for thickness, muitiplied by
the neat line for length of the completed surface.

1. Interim payment before the end of the project will be based on
estimated portion of work completed or by load count volume, as
determined by the ENGINEER.

4.02 BASIS OF PAYMENT

A

Payment for Work described in this Section shall be based on the Contract
unit price for each component of the Work in place, complete and
accepted as shown below:

ltem Basis of Payment

Crushed Base CcY

Payment for each item shall be considered as full compensation for
furnishing all labor, materials, tools, equipment and other incidentals
necessary to complete each component of the Work described in this
Section.

All components of the Work described in this Section not called out as pay
items shall be considered subsidiary items of Work. No separate
measurement and payment shall be made for subsidiary items.
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SECTION 02500

WIRE FENCE
PART 1 - GENERAL
1.01 DESCRIPTION
A. Provide all materials, labor, and equipment required to install the following

structures as shown on the Drawings and as specified herein:
1. 48" 4-strand Barb Wire Fence |
1.02 RELATED WORK
| A SECTION 02200 ~ TOPSOIL REMOVAL AND REPLACEME.NT
B. SECTION 02201 - EARTHWORK
PART 2 - PRODUCTS
2.01 WIRE FENCE MATERIALS

A. Provide all necessary materials to install a 48” 4-strand Barb Wire Fence
according to the New Mexico Oil Conservation Division Rule 19.15.17
NMAC.

PART 3 — FENCE INSTALLATION

3.01  WIRE FENCE INSTALLATION

A. Install a 48” 4-strand Barb Wire Fence as described in the New Mexico Qil
Conservation Division Rule 19.15.17 NMAC.

B. It may be necessary to construct fence prior to commencement of
construction due to the adjacent ranching and livestock grazing activities.
ENGINEER will inform CONTRACTOR if fence is to be installed at project
outset.

PART 4 — METHOD OF MEASUREMENT AND BASIS OF PAYMENT

401 METHOD OF MEASUREMENT

A. Measurement of 48” 4-Strand Barb Wire Fence will be per lineal foot of in-
place fence.
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4.02 BASIS OF PAYMENT

A. Payment for Work ‘described in this Section shall be based on the Contract
unit price for 48” 4-Strand Barb Wire Fence.

4.03 All components of the Work described in this Section not called out as pay items
shall be considered subsidiary items of Work. No separate measurement or
payment shall be made for subsidiary items of Work.
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SECTION 02900
REVEGETATION

PART 1 - GENERAL
1.01 DESCRIPTION

A. Revegetate the area within the topsoil removal boundary.
B. Revegetate all stockpiles and staging areas.

C.  Revegetate all borrow areas.

D. Provide seeding.

1.02 RELATED WORK |
A SECTION 01002 - FIELD OFFICE AND STAGING/STORAGE AREA
B. SECTION 02200 - TOPSOIL REMOVAL
C. SECTION 02201 - EARTHWORK
1.03 QUALITY ASSURANCE
A.  Seed

1. Provide seed purchased from a supplier licensed to sell seed by the
New Mexico Department of Agriculture.

a. Provide written confirmation to the ENGINEER that the
supplier is so licensed.

2. Provide only unopened containers of seed at the site.

a. Provide seed in closed containers, each of which includes an
attached tag that plainly shows:

(1)  Commonly accepted name(s) of the kmd(s) and
variety(ies) of seed,

(2)  Full name and address of the seed supplier,

3) Percentage by weight of pure seed, crop seed, inert
matter, weed seeds, germination seed, and hard
seed,
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(4)  Month and year of the seed germination test,
(5) Origin of the seed,
(6) Lot.number,

(7)  Name and number of each kind of secondary noxious
weed seed as listed in the New Mexico Seed Law,

(8)  Net weight of seed,

(9)  The words "Poisonous Treated" in bold print on the
label if the seed has been treated with chemical(s)
that are toxic to either humans or livestock.

The ENGINEER will remove and retain all tags from
approved seed containers.

Provide to the ENGINEER for examination the following additional
documents pertaining to each seed container.

a.

Duplicate copies of a signed supplier's certification
confirming that:

(1)  The seed has been tested within nine (9) months of
the date of delivery to the site by a recognized state
seed testing laboratory or by a certified seed analysis
technician at a commercial laboratory, and

(2) The seed in the container does not contain any
primary noxious weed seeds as designated by the
New Mexico Seed Law.

Duplicate copies of the laboratory seed analysis for the seed
in the container(s) to be opened.

Remove the seal from and open seed containers only after
approval by the ENGINEER.

a.

ENGINEER'S approvél for opening each seed container will
be based on examination of the documents described
above. :

Leave unopened, remove from the site, and replace any
seed container(s) not approved by the ENGINEER.
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PART 2 - PRODUCTS

2.01 SEED MIXTURE

A.

Provide seed mixture consistent with the native grasses located at the
project location. ‘

PART 3 - EXECUTION

3.01 REVEGETATION SCHEDULING AND SEQUENCE OF OPERATIONS

A.

C.

Organize revegetation in accordance with the construction scheduling
described in SECTION 01000.

Revegetation procedure:

1. Disc grade, in-place soil to a minimum depth of six inches (6")'
before seeding.

2. Apply seed mixture.

Revegetate topsoil stockpiles created during the Work.

3.02 SEEDING - GENERAL

A.

Commence seeding operations immediately after construction is complete
and in accordance with Part B of this Section.

1. Disc grade, in-place soil prior to the application of seed mixture(s).
a. Disc parallel to contours.
b. Break up all large earth clods during discing.

C'omplete all seeding during one (1) of the following two (2) annual time
periods: '

1. In early.épring before May 15, or
2. Inlate autumn after October 7.

Apply seed as follows:

1. Disc grade to a minimum depth of six inches (6") along contours to
produce a moderately rough seedbed and to relieve surface
compaction. '

2. Drill seed using a rangeland driII;
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3. Alternatively, apply seed by broadcasting at two times the seed
application rate specified herein.

3.03 PRESERVING REVEGETATED AREAS

A

Protect revegetated areas from damage by traffic and/or damage by
construction equipment or construction personnel.

Repair all revegetated areas and/or replace all revegetation that is
damaged by traffic and/or construction equipment or construction
personnel at no additional expense to the OWNER.

PART 4 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT

4.01 METHOD OF MEASUREMENT

A

Measurement will be in acres of revegetétion, as measured by the
ENGINEER to the nearest one-tenth (0.1) acre, in place, complete, and
accepted.

4.02 BASIS OF PAYMENT

A.

Payment for Work described in this Section shall be based on the Contract
unit price for each component of the Work in place, complete, and
accepted as shown below:

Item Basis of Payment
Revegetation AC

Payment for each item shall be considered as full compensation for
furnishing all labor, materials, tools, equipment and other incidentals
necessary to complete each component of the Work described in this
Section. '

All components of the Work described in this Section not called out as pay
items shall be considered subsidiary items of Work. No separate
measurement and payment shall be made for subsidiary items.
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Appendix C

- Drainage Ditch Hydraulic Analysis Results



E. Blanco South Ditch Least Slope

i s ¥

PProject Description

Friction Method

Manning Formula

e e e % o e e

Solve For Normal Depth
Input Data ) : -
Roughness Coefficient 0.035
Channel Slope 0.01072 fyft
Left Side Slope 2.00 ft/ft (H:V)
Right Side Slope 200 fft (H:V)
Bottom Width 3.00 ft
Discharge 11927 fts
ILlf?tesults . _—~ - o
Normal Depth 259 ft
Flow Area 21.16 fi?
Wetted Perimeter 1457 ft
Hydraulic Radius 1.45
Top Width 13.35
Critical Depth 231 - ft
Critical Slope 0.01773  fuft
" Velocity 564 fUs
Velocity Head 0.49
Specific Energy 308 f
Froude Number 0.79
Flow Type - Subcritical
[GVF Input Data o i w_,_ o _—*—W—Mj- R N—_——'J
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data L B ]
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 000 f .
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 259 #
Critical Depth 231 f#
Channel Slope 0.01072 f/ft

6/13/2012 9:58:19 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods SdhetitiaCEldwiMaster V8i (SELECTseries 1) [08.11.01.03]
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E. Blanco South Ditch Least Slope
GVF OuputData .~ TTTnoTTTTTTTT T ]

Critical Slope ' 0.01773  fuft

Bentley Systems, inc. Haestad Methods SdbetitheCElteMaster V8i (SELECTseries 1) [08.11.01.03]
6/13/2012 9:58:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



IProject Desctiption

E. Blanco South Ditch Largest Slope

—— b . T TN

Friction Method

Manning Formula

[P

Solve For Normal Depth

Input Data - B i
Roughness Coefficient 0.035

Channel Slope 0.06211 ft/ft

Left Side Slope 2.00 ft/ft (H:V)

Right Side Slope 2.00 ft/ft (H:V) -
Bottom Width 3.00 ft
. Discharge 119.27 s

Results » CI L o ]
Normal Depth 1.71

Flow Area 11.03 ft2

Wetted Perimeter 1067 ft

Hydraulic Radius 1.03

Top Width 9.86

Critical Depth 2.31

Critical Slope 0.01773 ftft

Velocity 10.82 fi/s

Velocity Head 1.82

Specific Energy 353 ft

Froude Number 1.80

Flow Type Supercritical

[GVF Input Data - -
Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

{C_EYF Output Data - - S - J
Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity  ft/s

Normal Depth 171 # -

Critical Depth 231 ft

Channel Slope 0.06211 ‘ft/ft

6/13/2012 9:57:53 AM

Bentley Systems, Inc. Haestad Methods SdetiteCEltteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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E. Blanco South Ditch Largest Slope

GVFOutputData - i Tl -]
Critical Slope . | 0.01773 fuft
N

) Bentley Systems, inc. Haestad Methods SdbetitieCElteMaster V8i (SELECTseries 1) [08.11.01.03)
6/13/2012 9:57:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



E. Blanco North Ditch - Least Slope

IProject Description

34

g = e
LA - N

Friction Method

Manning Formula

Solve For Normal Depth

Input Data RN R ]
Roughness Coefficient 0.035

Channel Slope 0.00500 fuft

Left Side Slope 2.00 fUft(H:V)

Right Side Slope 2.00 " f/ft (H:V)

Bottom Width 3.00 ft

Discharge 125.71  fts

Results -’ ] - o
Normal Depth 315 ft

Flow Area 29.25 ft

Wetted Perimeter 17.07

Hydraulic Radius 1.71

Top Width 15.59

Critical Depth 237

Critical Slope 0.01761 ftft

Velocity 430 ft/s

Velocity Head 0.29

Specific Energy 343 ft

Froude Number 0.55

Flow Type Subcritical .

GVF InputData o L - B
Downstream Depth 0.00

Length 0.00

Number Of Steps 0

'GVF Output Data . B B ]
Upstream Depth 0.00 ft

Proﬁle Description _

Profile Headloss 0.00 ft

Downstream Velocity Infinity  fi/s

Upstream Velocity Infinity ft/s

Normal Depth 315 ft

Critical Depth 237 #t

Channel Slope 0.00500 fuft

6/13/2012 9:57:23 AM

Bentley Systems, Inc. Haestad Methods SdhstitieCEltteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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E. Blanco North Ditch - Least Slope

Critical Slope 001761 it

IGVE OutpitData - . -

S

Bentley Systems, Inc. Haestad Methods SdbetiteCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
6/13/2012 9:57:23 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



E. Blanco North Ditch Largest Slope

. {P_rgject Description - ,;_HA_‘.L._;;.M;:;»A N j
Friction Method Manning Formula
Solve For Normal Depth
InputData ~ T oL - !
Roughness Coefficient 0.035
Channel Slope 0.09990 fuft
Left Side Slope 2.00 ft/ft (H:V)
Right Side Slope 2.00 ft/ft (H:V)
Bottom Width 3.00 it
Discharge 125.71  ft3/s
Results | SR - )
Normal Dépth 157 ft
Flow Area 962 ft?
Wetted Perimeter 10.01
Hydraulic Radius 0.96
Top Width 9.27 ft
Critical Depth 237
Critical Slope 0.01761 fuft
Velocity . 13.07 fi/s
Velocity Head 2.65
Specific Energy 422
Froude Number 2.26
Flow Type Supercritical )
GVF Input Datai ] I - ]
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data - B B
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 it
Downstream Velocity Infinity  fi/s
Upstream Velocity Infinity  fi/s
Normal Depth 1.57 ft
Critical Depth 237 ft
Channel Slope 0.09990 fuft

6/13/2012 9:58:44 AM

Bentley Systems, Inc. Haestad Methods SdhetibieyCElteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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{GVF Output Data
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Critical Slope

0.01761 fuft

6/13/2012 9:58:44 AM

Bentley Systems, inc. Haestad Methods SdbetitieCEleMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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New Mexico Office of the State Engineer

Wells with Well Log Information

(A CLW#E### in the
POD suffix indicates (R=POD has

the POD has been been replaced,

replaced & no longer O=orphaned,

serves a water right C=the file is (quarters are 1=NW 2=NE 3=5W 4=8E)

file.) closed) . (quarters are smallest to largest) (NAD83 UTM in meters) ‘ -(in feet)

Lo T TEE T PO T T S dqae ' : LogFile  Depth Depth . 7 License.

POD Number ~ __:_Code SubbasinCounty Source 64164 Sec Tws Rng CLXe Y Distance StartDate  Finish Date Date_ Well Water Driller .. Number

SJ 01291 RA  Shallow 41 25 30N 04W 302930 4073243 3034 09/29/1980 01/20/1981 01/22/1981 500 250 GILBERT, JOHN 666

SJ 03800 POD1 RA  Shallow 4 4 4 26 30N 04W ° 302124 4072384 4025 08/10/2009 09/13/2009 09/16/2009 380 200 BAILEY, MARK 1357

SJ 03742 POD1 RA  Shallow 4 4 3 26 30N 04W 301401 4072375* 4281 08/01/2006 12/31/2006 02/27/2007 480 210 HARGIS, WILLIAM 1508
CALVIN

SJ 00042 RA  Shallow 1 28 30N 04W 297901 4073566* 5935 06/23/1952 06/23/1952 12/03/1953 62 CONLEY COX

SJ 00049 RA  Shallow 3 33 31N 04W 298080 4080910* 6901 09/14/1953 09/14/1953 01/13/1954 112 80 CONELY COX

SJ 00037 RA  Shallow 2 04 29N 04W 298778 4070389* 7347 06/08/1953 06/13/1953 11/17/1953 373 CONLEY COX

SJ 02384 RA  Shallow 3 1 3 07 30N 04W 294736 4077762*. 8581 . 01/31/1992 185 95 THOMPSON, SHORTY

SJ 01575 RA  Shallow 2 4 4 08 29N 03W 306675 4067672* 9276 05/10/1979 05/10/1979 306 éTEVENSON,T.W. 422

Record Count: 8
UTMNADS83 Radius Search (in meters):
Easting (X): 303186 Northing (Y): 4076267 Radius: 10000

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the accuracy, completeness,
reliability, usability, or suitability for any particular purpose of the data.

12/8/11 1:42 PM Page 1 of 1 . WELLS WITH WELL LOG INFORMATION
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WARRANTY DEED

'NANCY VIGIL, a single woman for consideration paid, grant(s) to BLACK HILLS EXPLORATION &
PF\ODUCTION. INC., a Wyoming corporation whose address is 350 indiana Street, Suite 300,
Golden, CO 80401, the following rlescribed real estate in Rio Arriba County, New Mexico:
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By /s this 1 g day of Septembar,: zml:ﬁ;;w }3,

(Seal)
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(Seal)
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el »-""-5-‘ S&ions e un ine mmr »dnyd&pmnlm‘ma byNANCY VIGIL, a slnglo b
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STATE OF NEW MEXICO ;ss
; COUNTY OF Vo
?F&, i ';1 ~37312 ‘
A,.,ﬂ_aw‘:qs,w)’, This instrument wes acknawledged bafore me an .

DN THE'C‘:o'u %

SO '-‘.'
s I “corporation, on behalf of said corporation.
\——r"‘—rr ~Rio 1™

My commiasion expires;
(Seal)




LandAmerica Espanola Abstract Company, Inc. File No. 6511001309 VJD65

WARRANTY DEED

FREDA WABNUM, formerly known as FREDA VIGIL and TH.OMAS WABNUM, husband and wife, for
consideration paid, grani(s) to

BLACK HILLS GAS RESOURCES, INC., a Colorado corporation,

whose address is: P.0. Box 249 :
Bloomfield, New Mexico 87401

the follow}ng described real estate in Rio Arriba County, New Mexico:

A portion of H.E.S. No. 288 within Section 13, T. 30 N., R. 4 W., N\M.P.M., Rio Arriba County, New
Mexico, being more particularly described as follows: )

Beginning at a point, from whence the Section corner common to Sections 12 and 13, T. 30N, R. 4 W.,
bears N. 55° 41' 38" E., 2288.01 feet; thence from said point and place of beginning, S. 08° 58' 58" E
867.85 feet; thence S. 80" 05' 13" W., 1285.37 feet, thence N. 10° 31' 35" W., 867.79 feet, thence N
80° 05' 14" E., 1308.75 feet to the point and place of beginning.

All as shown and delineated on plat of survey entitied "A Boundary Survey Retracement For Black Hills
Gas Resources of Thomas and Freda Wabnum Property”, prepared by Roy A. Bush, NMPLS No. 8894,

filed November 8, 20086, as Document No. 200608827 and recorded in Plat Book J-1, Page 11, records
of Rio Arriba County, New Mexico.

SUBJECT TO all patent and mineral reservations, restrictive covenants, restrictions and reservations of
easements and rights-of-way of record, and all -applicable zoning regulations, restrictions and
requirements and all other matters of record and to taxes for the year 2007 and subsequent years;

with warranty covenants.

Witness our hands and seals this 24th day of January 2007.

/-J’LJ //é,/#. “ﬁ%@é

Freda Wabnum . Thomas Wabnum

ACKNOWLEDGMENT
STATE OF NEW MEXICO
COUNTY OF RIO ARRIBA

This instrument was acknowledged before me on this 24th day of January, 2007, by Freda Wabnum,
formerly known as Freda Vigil and Thomas Wg band and wife

' LI ey i
‘Notary- Pylblic 'V Janet Duran W
- MyC ission Expires: “09/28/08

N

~

Warranty Deed - NM Statutory Form Page 1 of 1 Rev. 9/05



File No. 6511001309

SELLER FORWARDING ADDRESS NOTICE

January 24, 2007

Seller: . Freda Wabnum and Thomas Wabnum
Property Address: , , NM )
Escrow Agent: LandAmerica Espanola Abstract Company, Inc.

We, the undersigned Sellers, do hereby verify and confirm the following contact information:
Contact Information Prior to Closing: V

Freda Wabnum and Thomas Wabnum
200 Sharon Dr NE
Albuquerque, NM 87123

Contact Information after Closing: E Same as above

New information (below) effective date: _
Address:

Home Phone:

Business:

Fax Number:

Email:

reda Wahnum . -

Thomas Wabnum

Seller Forwarding Address Page 1 of 1 Rev.05/05
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East Blanco
Wetlands Map

Dec 8, 2011
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East Blanco Produced Water

Reuse Facility
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Operation, Inspection and Maintenance Plan
East Blanco Produced Water
Reuse Facility

DESCRIPTION OF THE FACILITY

The East Blanco Produced Water Reuse Facility is designed for the storage and reuse of
produced water from surrounding oil and gas operations. A pipeline connected to the
existing tank battery facility located approximately 450 feet east of the proposed facility
will transport the produced water to the ponds. Prior to storage, the produced water will
be treated with an oil skimmer and particulate filter at the existing tank battery facility.
Drilling' mud and drilling fluids will not be disposed of within the proposed facility.
After storage, the water will be evacuated via suction pump and pipeline to an existing
header pipeline system at the tank battery facility. The header pipeline system will
connect to new oil and gas well locations via surface casing.

The facility consists of three independent ponds that are designed to function as three
separate ponds. Each pond has a surface area of approximately 39,500 square feet, a
capacity of approximately 9.99 acre-feet (7.46 -acre-feet excluding freeboard), and a
working depth of 15 feet (12 feet excluding required 3 feet of freeboard). Each pond is
surrounded by a 24-foot wide berm with 12-foot wide access roads. Exhibit 2 in the
Design Report provides the facility layout.

Control of Operations

The facility is owned by Black Hills Gas Resources. Operations at the facility will be
directed from the Black Hills Gas Resources’ Bloomfield office, and the facility
supervisors will consist of employees of Black Hills Gas Resources. The day to day
operation and supervision is performed by the facility supervisor who will also serve as
the emergency coordinator. Emergency services including fire, ambulance, and police
services will be dispatched from Dulce, NM.

CONTACTS

Owner:

Black Hills Gas Resources
3200 N. 1% Street
Bloomfield, NM 87413
(505) 634-5104

Ve '
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Facility Supervisor/Emergency Coordinator:

. Daniel Manus
3200 N. 1* Street
P.O. Box 249
Bloomfield, NM 87413
Office: (505) 634-5104
. Cell: (505) 486-0327

Production Superintendent - Bloomfield Office:

Bruce Voiles
Office: (505) 634-5104

Production Foreman -'Bloomﬁeld Office:

Randy Thompson
Office: (505) 634-5104

Plant/Compression/Pipeline Foreman - Bloomfield Office:

Gary Stripling
Office: (505) 634-5104

Production Manager - Denver Office:

Doran Newlin
Office: (303) 568-5983

Sr. Permitting Coordinator - Denver Office

Alan Vrooman
Office: (303) 903-7520

Facility Engineer - Denver Office:

Brett Hurlbut
Office: (303) 566-3491

Vice President General Manager - Denver Office

John Benton
Office: (303) 566-3391

LA WWCenaineeRiNG



NORMAL OPERATIONS

General

Produced water is transported to each pond cell via a pipeline connected to the existing
tank battery facility located approximately 450 feet east of the facility. The tank battery
facility receives the produced water from a pipeline connected to gas/water separators at
individual gas well locations. At the tank battery facility, an oil skimmer and a
particulate filter will treat the water prior to storage in the ponds. The flow of water to
the ponds will be controlled at the existing tank battery facility, and the discharge lines to
each pond terminate along the interior slope of each pond. Projected inflows are
approximately 1,500 barrels (bbl) per day. A minimum of three feet of freeboard will be
maintained within each pond in the facility, and water level sensors connected to the
supply pumps will help to ensure this limit is not surpassed.

Each pond utilizes a suction pump for water evacuation to an existing header pipeline
system at the nearby tank battery facility. A pump house containing a 7.5 horsepower
self priming pump will be placed on the berm of each individual pond. The suction pipe
for each pump will extend down the interior slope to each pond bottom. Each suction
pipe will be anchored at the pond bottom by weight to prevent wearing of the liner from
pipe movements. '

Produced water is an exempt waste and shall be the only waste stored within the facility.
No wastes containing NORM shall be stored at the facility. The facility supervisor will
maintain a certification on form C-138 at all times stating that the oil field wastes are
generated from oil and gas exploration and production operations and are not mixed with
non-exempt waste. The certification on form C-138 shall be accepted on a monthly basis.
In the event of an emergency, non-hazardous waste may be stored at the facility if
ordered by the department of public safety. If this occurs, a form C-138 and the
department of public safety order will be maintained by the facility supervisor.

Staffing

The facility will not typically be manned except for during times of filling, evacuating,
and maintenance. Workers at the adjacent tank battery facility are in the vicinity and
maintain contact with the facility supervisor via cellular phone. Additionally, Black Hills
employees are available to be dispatched 24 hours a day when required.

All employees shall undergo a training program prior to working at the facility.
Additionally, all personnel shall attend annual training sessions provided by the facility
supervisor. This training will include the most current information involving general
operations at the facility, conditions of the surface waste management facility permit,
emergency procedures, proper monitoring and sampling methods and proper
identification of exempt and non-exempt waste and hazardous waste. Black Hills Gas
Resources will maintain records of attendance and content of training sessions for five
years after closure of the facility.

A
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Record Keeping

The offices of Black Hills Gas Resources will handle record keeping for the facility. The
facility supervisor will be responsible for ensuring the accuracy and completeness of the
records showing volumes of water stored in the facility. The facility supervisor will
maintain a certification on form C-138 at all times stating that the oil field wastes are
~ generated from oil and gas exploration and production operations and are not mixed with
‘non-exempt waste. The certification on form C-138 shall be accepted on a monthly basis.
A copy of form C-138 is attached at the end of this Operatlon Inspection and
Maintenance Plan. -

The facility supervisor will be responsible for maintaining records of annual training
session topics and attendance by facility personnel. Black Hills Gas Resources will
maintain these records for five years after closure of the facﬂlty

Security

The facility is fenced around the perimeter and has a locking gate at the entrance road.
The fence will also serve to exclude wildlife from entering the facility. Although not
included in this application, it is anticipated that remote security measures will be
installed at this facility in the near future. These measures may possibly consist of an
electronic key or remote operated security gate.

Signs

Signs will be placed on the fence near the access road on the east side of the facility. The
- sign will be at least 12 inches by 24 inches with lettering larger than two inches in height.
The sign must be readable from a distance of 50 feet from the facility. The operator’s
name; surface waste management facility permit or order number; surface waste
management facility located by unit letter, section, township and range; and emergency
telephone numbers (facility supervisor/emergency coordinator) shall be displaced on the
sign.

MONITORING AND INSPECTION

Leak Detection System

The liner system and leak detection riser pipes in each individual pond will be inspected
on a weekly basis during the first month of operation. Thereafter, inspections will take
place on a monthly basis. The liner systems will be inspected by visual inspection via the
maintenance roads surrounding each pond. The leak detection riser pipes located outside
the pond berms will be inspected to determine the presence or absence of moisture. In
the event that the liner’s integrity is compromised or a penetration of the liner occurs
above the water surface, the facility supervisor will notify the appropriate Oil
Conservation Division district office within 24 hours of the discovery and repair the
damage or replace the liner. In the event that a penetration of the liner occurs below the
water surface, or moisture is discovered in the leak detection riser pipes, the water within

4
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the pond will be removed below the leak line within 24 hours, and the appropriate Oil
Conservation Divison district office will be notified within 24 hours of discovery. The
leak will then be repaired, or the liner will be replaced. '

Equipment

The suction pumps, suction pipe, discharge pipe, and valves will undergo a visual
inspection during initial operation to ensure no leaks occur and all components are
operating correctly. After initial operation, quarterly inspections as well as periodic
inspections during operation will take place. The water surface in each pond will be
inspected weekly for the presence of oil and wildlife fatalities.

Berms and Embankments

The pond berms and embankments shall undergo a visual inspection on a quarterly basis
to ensure that sliding, erosion, or sloughing of the embankment material does not take
place. Additionally, pond berms and embankments will undergo visual inspections after
major rainfall or windstorm events.

Pond Surfaces

The surfaces of the ponds within the facility will be inspected on a monthly basis for the
presence of oil on the water surface or evidence of wildlife fatalities. Dead migratory

" birds or other wildlife will be reported to the appropriate wildlife agency and to the Oil

- Conservation Division within 30 days of discovery to determine whether measures need
to be implemented to prevent deaths from reoccurring.

Fences

The fencing that surrounds the facility will be inspected on a quarterly basis to ensure
that damage to the fence has not occurred.

Groundwater Monitoring Wells

In the event that groundwater is encountered and monitoring wells are installed, the
groundwater shall be sampled to establish the background water quality at the facility’s
location. After the background groundwater quality has been determined, sampling will
_occur on a quarterly basis. A laboratory analysis of the groundwater samples will be
performed to determine the presence and quantities of constituents.  Additional -
information regarding groundwater testing is included in the Hydrogeologic Report given
in Appendix K of the Design Report.

'UNAUTHORIZED OPERATIONS

Only produced water from Black Hills Gas Resources oil and gas wells will be stored at
the facility. No listed or characterized hazardous wastes may be accepted under any
circumstances. Water and associated constituents that are generated from any source
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other than a properly permitted oil or gas well shall not be accepted unless special
approval is obtained from the New Mexico Oil. Conservation Division or the New
Mexico Environment Department.

~MAINTENANCE AND REPAIRS

Maintenance beyond minor repairs is performed by roustabout crews, either operated by
Black Hills Gas Resources or subcontractors. There are no full time maintenance
personnel who operate the plant or who are assigned to the site on an exclusive basis.

Equipment

Pump appurtenances, pump houses, valves, and piping shall be inspected regularly.
Minor repairs that do not have the consequences of a major spill shall be performed as
directed by the facility supervisor. Larger repairs involving major equipment, pump
repairs, earthwork, or pipe welding, may be performed by roustabout crews, either
operated by Black Hills Gas Resources or contractors.

Site/Civil

Rain and snowmelt may occasionally create mud, ruts and standing water in the vehicle
travel areas. These situations shall be corrected as necessary by minor blading, with or
without newly applied road base material. The pond berms and embankments shall be
repaired or regraded as necessary. ' '

Spills

Large spills of water and oil shall be controlled by grading and diversion channels. Large
spills that are able to be retained shall be cleaned up by vacuum truck and other methods
as appropriate to the scale of the spill. Spills shall be reported to State or Federal
authorities. Spills of small quantity shall be cleaned up by using a vacuum truck to
remove free liquid. If practical, stained soils shall be treated on site and in place by
biodegradation. If in-place treatment is not possible, the stained soil will be transferred to
an approved permitted disposal facility.

Fences
The fences that surround the pond must remain in good condition at all times to prevent
wildlife and livestock from entermg the fac111ty Fence repairs will be performed as

directed by the facility supervisor.

Qil on the Surface of the Ponds

Under normal conditions the pond surfaces will be free from any accumulated oil. Oil on
the surface of the pond is an upset situation requiring immediate corrective action. Black
Hills Gas Resources’ intention is to never have any oil accumulation in the pond. The
ponds are too large to be effectively netted against birds, but birds will likely land on the

6 .
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evaporation ponds regularly. Oil on the surface of the ponds can cause injury or death to
birds that land on them.

The ponds are inspected on a monthly basis for the presence of oil. If oil is observed the
first step will be to determine the oil source and reason for discharge. Necessary
corrective measures will be taken to stop current discharge and prevent future oil
discharges. Oil will be removed from the water surface via vacuum trucks and disposed
of at approved disposal facilities. Additional in place remediation may include use of
absorbent material to remove oil sheens from the ponds. Oil booms- will be placed
- around discharge pipes in the ponds to contain oil discharges should they occur inside a
smaller area.

Oil on the water surface is normally removed by skimming with a vacuum truck. Wind
will typically move the oil slick about on the water, so every effort will be made to
remove or contain the oil with a floating boom or barrier as quickly as possible. Once the
oil is contained and accessible, it will be removed with a vacuum boom and disposed of
at approved disposal facilities.. In the event of a major upset or unique problem,
additional equipment such as a floating pump may be employed to expedite oil removal.

EMERGENCY PROCEDURES

In the event of an emergency that requires immediate medical attention, personnel shall
call 9-1-1 emergency services. The closest nearest physician is located AT THE Jicarilla
Service Unit (Dulce Health Center). The Jicarilla Service Unit is located approximately
12 miles east of the facility, and the contact information is listed below.

Jicarilla Service Unit
500 Mundo Road
Dulce, NM 87528
(575) 759-3291

In case of a fire occurring at the facility, the contact 1nformat10n for the Dulce Fire
Department is listed below.

Dulce Fire Department
Hawks Drive

Dulce, NM 87528
(575) 759-3222
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In the event that law énforcement officials may be contacted, the New Mexico State
Police and Rio Arriba County Sheriff’s Office contact information is given below.

New Mexico State Police

4491 Cerrillos Road

Sante Fe, NM 87507

(505) 827-9300 (business hours)
(505) 827-3476 (emergencies)

Rio Arriba County Sherlff’s Office
P.O. Box 98

Tierra Amarilla, NM 87575

(575) 588-7271

Operational emergencies including large amounts of spilled fluids or complete
embankment failure, the Rio Arriba County Office of Emergency Management may be
contacted: The contact information for this office is given below.

Rio Arriba County Office of
Emergency Management
1122 Industrial Park Road
Espanola, NM 87532

- Office: (505) 747-1941
Fax: (505) 747-2338

In the case of a medical emergency, injury, fire, or facility operational emergency,
personnel shall notify the facility superv1sor immediately after contacting the appropriate
emergency personnel.

ATTACHMENT: FORM C-138
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District I ’ : .

1625 N. French Dr., Hobbs, NM 88240 ~ State of New Mexico : Form C-138
District I1 Energy Minerals and Natural Resources Revised August 1, 2011
811 S. First St., Artesia, NM 88210 .

District III : ; Tvici Surface Waste Management Facility Operator
1000 Rio Brazos Road, Aztec, NM 87410 i Oil Conservation D“{ISlon and Generator shall maintain and make this
™istrict IV 1220 South St. Francis Dr. documentation available for Division inspection.

3. St. Francis Dr., Santa Fe, NM 87505 h
_ Santa Fe, NM 87505

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE

1. Generator Name and Address:

2. Originating Site:

3. Location of Material (Street Address, City, State or ULSTR):

4. Source and Description of Waste:

3yd® /bbls Known Volume (to be entered by the operator at the end of the haul). yd’/ bbls

GENERATOR CERTIF ICATION STATEMENT.OF WASTE STATUS......

, representative or authorized agent for i ! = do hereby
certlfy that according to the Resource Conservation and Recovery Act (RCRA) and the US Env1rpnmental Protectlon Agency’s July 1988
regulatory determination, the above described waste is: (Check the appropriate classification)

Estimated Volumez

[] RCRA Exempt: Oil field wastes generated from oil and gas exploration and production operations and are not mixed with non-
exempt waste. Operator Use Only: Waste Acceptance Frequency [ Monthly [1-Weekly [l Per Load

[J rcrA Non-Exempt: Oil field waste which is non-hazardous that does not exceed the minimum standards for waste hazardous by
characteristics established in RCRA regulations, 40 CFR 261.21-261.24, or listed hazardous waste as defined in 40 CFR, part 261,

. subpart D, as amended. The following documentation is attached to demonstrate the above-described waste is non-hazardous. (Check
the appropriate items)

O MSDS Information [J RCRA Hazardous Waste Analysis [ Process Knowledge [J Other (Provide description in Box 4)
GENERATOR 19.15.36.15 WASTE TESTING CERTIFICATION STATEMENT FOR LANDFARMS

, representative for do hereby certify that
representative samples of the oil field waste have been subjected to the paint filter test and tested for chloride content and that the samples
have been found to conform to the specific requirements applicable to landfarms pursuant to Section 15 of 19.15.36 NMAC. The results

of the representative samples are attached to demonstrate the above-descrlbed waste conform to the requirements of Section 15 of
19.15.36 NMAC.

5. Transporter:

OCD Permitted Surface Waste Management Facility

Name and Facility Permit #:
Address of Facility:

Method of Treatment and/or Disposal:
[] Evaporation [] Injection [] Treating Plant [] Landfarm [] Landfill [] Other

Waste Acceptance Status:
[J APPROVED [] DENIED (Must Be Maintained As Permanent Record)

PRINT NAME:

SIGNATURE: TELEPHONE NO
Surface Waste Management Facility Authorized Agent e
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Hydrogen Sulfide Prevention and Contingency Plan
East Blanco Produced Water
Reuse Facility

DESCRIPTION OF THE FACILITY

The East Blanco Produced Water Reuse Facility is designed for the collection of
-produced water from surrounding oil and gas operations. The ponds within the facility
will be constructed using a dual layer HDPE geomembrane liner system to prevent
exfiltration, and geonet transmission layer is included in the liner system to provide a
- means for leak detection. The proposed ponds are located approximately 11.6 miles
southwest of Dulce, New Mexico in Section 13, T30N, R4W. The proposed facility is

located approximately 450 feet west of an existing tank battery facility owned by Black -

Hills Gas Resources. The site is accessed via a 450-foot proposed access road connecting
to the existing tank battery facility. -

There are no municipalities, schools, hospitals, churches, or institutions located within
500 feet of the proposed facility, and the nearest fresh water well is greater than two (2)
miles away from the site. The eastern edge of the proposed facility is located a minimum
of 210 feet west of a small ephemeral drainage that is a tributary to an ephemeral stream
running through Cabresto Canyon. Both waterways are ephemeral and flow only in
response to precipitation and snowmelt. The nearest continuously flowing watercourse is
Navajo Reservoir, located more than 11 miles west of the proposed facility.

TYPES OF WASTES

Produced water from the surrounding oil and gas operations will be the primary type of
waste received at this facility. A pipeline connected to the existing tank battery located
approximately 450 feet east of the proposed facility will transport the produced water to
the ponds. Prior to storage, the produced water will be treated with an oil skimmer and
particulate filter at the existing tank battery facility. Drilling mud and drilling fluids will
not be disposed of within the proposed facility.

A :
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EMERGENCY CONTACTS

Emergency Coordinator

The facility supervisor will serve as the emergency coordinator for the facility. The
emergency coordinator shall be contacted immediately after any release of hydrogen
sulfide is observed or detected. The facility supervisor will be responsible for contacting
emergency services including the state police about the need for public notification about
evacuations due to dangerous concentrations of hydrogen sulfide. ~ The contact
information for the facility supervisor is listed below.

Daniel Manus

3200 N. 1 Street

P.O. Box 249
Bloomfield, NM 87413
Office: (505) 634-5104
Cell: (505) 486-0327

Police Department

In the event that law enforcement officials must be contacted to provide public notice of a
release of hydrogen sulfide, the contact information is listed below.

New Mexico State Police

4491 Cerrillos Road

Sante Fe, NM 87507

(505) 827-9300 (business hours)
(505) 827-3476 (emergencies)

Rio Arriba County Sheriff’s Office
P.O. Box 98 ‘

Tierra Amarilla, NM 87575

(575) 588-7271

Health Services

In the event of an emergency that requires immediate medical attention, personnel shall
call 9-1-1 emergency services. For minor injuries, the nearest health services location is
the Jicarilla Service Unit (Dulce Health Center) located 12 miles east of the facility. The
contact information is listed below.

Jicarilla Service Unit
500 Mundo Road
Dulce, NM 87528
(575) 759-3291

A ‘ . .
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The nearest hospital is located approximately 80 miles west of the facility, and the
contact information is listed below.

San Juan Regional Medical Center

801 W. Maple

Farmington, NM 87401 ,
(505) 609-2000 '

Emergency Management

For emergencies involving a large or dangerous release of hydrogen sulfide at the
proposed facility, the Rio Arriba County Office- of Emergency Management- may be
contacted. The contact information for this office is given below. _

Rio Arriba County Office of
Emergency Management
1122 Industrial Park Road
Espanola, NM 87532
Office: (505) 747-1941 |
Fax: (505) 747-2338

CHARACTERISTICS OF HYDROGEN SULFIDE

Hydrogen sulfide is a toxic and flammable gas that is soluble in water. The presence of
the gas can significantly increases the risk of fire and explosion at a facility. Hydrogen
sulfide is colorless and can be sensed at lower concentrations by its rotten egg smell.
Additionally, hydrogen sulfide is heavier than air and will collect in low elevations and
‘pits. Exposure to lower concentrations of hydrogen sulfide can cause eye irritation,
difficulty breathing, and loss of the sense of smell. Exposure to higher concentrations
-can result in loss of consciousness and death. The following list provides hydrogen
sulfide concentrations and corresponding symptoms that may occur from exposure.

10 ppm - Eye irritation

50 ppm - Breathing difficulties after 1 hour of exposure

100 ppm - Loss of sense of smell, drowsiness, throat and eye irritation

300 ppm - Severe breathing difficulties after 1 hour of exposure

700 ppm - Gradual unconsciousness and possible death after 1 hour of exposure
1000 ppm - Rapid loss of consciousness, stoppage of breathing, and death

DETERMINATION OF HYDROGEN SULFIDE CONCENTRATION

A permanent hydrogen sulfide monitor is currently in place and in service at the existing
tank battery facility. Schematics of this system provided by Black Hills Gas Resources
are attached. This monitor will alert workers at the facility if a hydrogen sulfide
concentration greater than 100 ppm is present. If the hydrogen sulfide concentration
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exceeds 100 ppm at any time, the emergency procedures provided in the following
section shall be followed.

EMERGENCY PROCEDURES

In the event that the monitor detects a hydrogen sulfide concentration that exceeds 100
ppm, the following emergency procedures will be implemented.

1. Workers on site will ensure that all personnel have been alerted to the danger and
are moved to higher elevations and upwind of the affected areas;

2. All equipment and other potential sources of explosion will be immediately shut
down;

3. The facility's emergency coordinator shall be notified of the situation;
4. On-site personnel will evacuate to a safe distance from affected areas;

'5. The facility’s emergency coordinator will determine whether the 100 ppm
concentration has a radius of exposure greater than 3000 feet;

6. If the 100 ppm radius of exposure exceeds 3000 feet, the state police and county
sheriff's office (listed in Emergency Contacts section) will be contacted so that the
public can be notified via media outlets and evacuated from affected areas;

7. Facility personnel will assist emergency responders in evacuating the public from
the area and blocking access roads to the facility to prevent entry into the affected
areas; and

8. After measures to reduce or eliminate the release of hydrogen sulfide into the
affected areas, facility personnel will monitor the air in the exposure areas to
determine when safe re-entry is to affected areas is possible.

EVACUATION ROUTES

Evacuation routes are shown Figure 1 and Figure 2 attached to this prevention and
contingency plan. The evacuation routes shall be used by facility personnel to evacuate a
*.safe distance away from affected areas in the event of a hydrogen sulfide concentration
larger than 100 ppm.

ANALYSIS RESULTS

Produced water samples have been taken from existing gas wells from which produced
water will be supplied to the facility. The quality of these produced water samples has
been analyzed, and the results show that hydrogen sulfide is not present in any of the
samples. The results of this analysis are attached to this plan.
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FIGURE 1: EVACUATION ROUTE
FIGURE 2: EVACUATION ROUTE

ATTACHMENT: H2S MONITORING SYSTEM SCHEMATICS
ATTACHMENT: RESULTS FROM PRODUCED WATER ANALYSIS
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’ Attachment 1 '

H2S Monitoring System Schematics
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Results from Produced Water Analysis



SYSTEM IDENTIFICATION WATER CHEMISTRY
' CATIONS ANIONS
Sk 169 SN0 T 1 et Calcium(as Ca) 18.60 Chioride(as Cl) 293.00
Magnesium(as Mg) 0.00 Sulfate(as SO4) 120.00
French Creek Barium(as Ba) 0.00 Bromine(as Br) 0.00
Strontium(as Sr) 0.729 Dissolved CO3(as COp) 113.73
Software Sodium(as Na) 184.00 Bicarbonate(as HCO3) 230.00
pe Potassium(as K) 0.00 Carbonate(as CO3) 0.00
Calculations by the Lithium(as Li) 0.00 Silica(as SiO9) 0.00
. 5 Iron(as Fe) 1.01 Phosphate(as PO ) 0.00
ID: 4 ) Ammonia(as NH3) 0.00 H2S (as H2S) 0.00
’ Aluminum(as Al) 0.00 Fluoride(as F) 0.00
Sample Date: 03-27-2012 at 0901 Manganese(as Mn) 0.00 Nitrate(as NO3) 0.00
Report Date: 03-27-2012 Zinc(as Zn) 0.00 Boron(as B) 0.00
Lead(as Pb) 0.00
PARAMETERS
SCALE AND CORROSION POTENTIAL Temperature(°F) 250.00 Sample pH 6.30
Temp. Press. Calcite Anhydrite Gypsum Barite Celestite Siderite Mackawenite COz pCO7
(OF)  (psig) CaCO3 CaS0y4 CaS04*2H70 BaSO4 SrS04 FeCO3 FeS (mpy)  (psia)
30.00 000 0471 -0.685 0.00499 -440.14 0.00884 -364.00 0.00 -0.00502 0.0218 -19.07 7.32 0.132 0.00 -0.0136 0.00 0.00
50.00 000 0813 -0.200 0.00444 -464.15 0.00799 -380.85 0.00 -0.00936 0.0176 -22.78 1599 0.155 0.00 -0.0131  0.00 0.00
70.00 0.00 129  0.257 0.00439 -461.59 0.00751 -389.51 000 -0.0155 0.0170 -2343 3095 0168 000 -0.0129 0.00 0.00
90.00 0.00 187 0676 0.00475 -436.61 0.00730 -390.78 0.00 -0.0233 0.0180 -2240 54.01 0175 000 -0.0129 0.00 0.00
110.00 0.00 2.54 1.04 0.00554 -395.45 0.00770 -37363 0.00 -0.0320 0.0197 -20.74 8574 0178 0.00 -0.0130 0.00 0.00
130.00 0.00 3.31 1.38 0.00689 -344.76 0.00906 -335.15 0.00 -0.0427 0.0215 -19.22 12776 0176 0.00 -0.0134 0.00 0.00
150.00 0.00 418 172 0.00902 -29049 0.0104 -303.05 0.00 -0.0561 0.0234 -1792 17759 0168 0.00 -0.0141 0.00 0.00
170.00 0.00 5.12 205 0.0123 -237.21 0.0118 -276.08 0.00 -0.0725 0.0252 -16.80 22518 0.150 0.00 -0.0156 0.00 0.00
190.00 0.00 6.08 237 0.0175 -188.03 0.0130 -25328 000 -0.0924 0.0269 -1584 25321 0123 0.00 -0.0182 0.00 0.00
2’ 0.00 7.00 266 00255 -14470 00141 -23391 000 -0.116 0.0286 -15.02 24582 0.0890 000 -0.0221 0.00 0.00
2 6.1 7.80 293 0.0380 -108.66 0.0149 -218.70 000 -0.147 00298 -1445 206.75 0.0577 0.00 -0.0268 0.00 0.00
250.00 15.16 8.48 315 00582 -78.39 0.0156 -20465 0.00 -0.182 0.0312 -13.87 12949 0.0285 0.00 -0.0322 0.00 0.00
Lbs per Lbs per Lbs per Lbs per Lbs per Lbs per Lbs per
xSAT 1000 xSAT 1000 xSAT 1000 xSAT 1000 xSAT 1000 xSAT 1000 xSAT 1000
Barrels Barrels Barrels Barrels Barrels Barrels Barrels
Saturation Levels (xSAT) are the ratio of ion activity to solubility, e.g. {Ca{CO 3}/Ksp, pCO2 (psia) is the partial pressure of CO 7 in the gas phase.
Lbs/1000 Barrels scale is the quantity of precipitation (or dissolution) required to instantaneously bring the water to equilibrium.
Calcite Saturation Level Barite Saturation Level
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Closure Plan
East Blanco Produced Water
Reuse Facility

DESCRIPTION OF THE FACILITY

The East Blanco Produced Water Reuse Facility is designed for the collection of
produced water from- surrounding oil and gas operations. The ponds within the facility
will be constructed using a dual layer HDPE geomembrane liner system to prevent
exfiltration, and geonet transmission layer is included in the liner system to provide a
means for leak detection. The proposed ponds are located approximately 11.6 miles
southwest of Dulce, New Mexico in Section 13, T30N, R4W. The proposed facility is
located approximately 450 feet west of an existing tank battery facility owned by Black -
Hills Gas Resources. The site is accessed via a 450-foot proposed access road connecting
to the existing tank battery facility.

There are no municipalities, schools, hospitals, churches, or institutions located within
500 feet of the proposed facility, and the nearest fresh water well is greater than two (2)
miles away from the site. The eastern edge of the proposed facility is located a minimum
of 215 feet west of a small ephemeral drainage that is a tributary to an ephemeral stream
running through Cabresto Canyon. Both waterways are ephemeral and flow only in
response to precipitation and snowmelt. The nearest continuously flowing watercourse is
Navajo Reservoir, located more than 11 miles west of the proposed facility.

CLOSURE

Protocols and Procedures

The operator will remove all produced water stored in the ponds using the suction pumps
and pipeline connected to the existing tank battery facility. The operator will remove all
remaining liquids and BS&W' from the ponds prior to implementing a closure method
and will dispose of the liquids and BS&W in a division-approved facility. The operator
will remove the pond liner system and dispose of it in a division-approved facility. In
addition, on-site equipment associated with the pond will be removed from the site. Upon
removal of the pond liner, the operator will test the soils beneath the pond to determine
whether a release has occurred. Black Hills will collect a minimum of five (5) point
composite samples spaced evenly across the site; collect individual grab samples from
any area that is wet, discolored or showing other evidence of a release; and analyze for
BTEX, TPH and chlorides to demonstrate that the benzene concentration does not exceed
0.2 mg/kg; total BTEX concentration does not exceed 50 mg/kg; the TPH concentration
does not exceed 100 mg/kg; and the chloride concentration does not exceed 250 mg/kg,
or the background concentration, whichever is greater. Black Hills will then notify the
division of its results. If no releases have occurred the Black Hills will backfill the
excavation with compacted, non-waste containing, earthen material; construct a division-
prescribed soil cover; recontour and revegetate the site with methods described below in
this closure plan.
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Dispesal Facility Name and Permit Number

Any remaining water contained in the facility will be discharged to the ex1st1ng tank
battery facility located adjacent to the facility.

Soeil Backfill and Cover Design Specifications

The soil cover for closures where Black Hills has removed the pond contents will consist
of the background thickness of topsoil or six inches of suitable material to establish
vegetation at the site, whichever is greater. :

Revegetation Plan

Topsoil will be redistributed over disturbed surfaces during the first growing season after
grading operations are complete. Disturbed areas will be drill-seeded to obtain vegetative
cover that equals 70% of the native perennial vegetative cover consisting of at least three
(3) native plant species, including at least one (1) grass, but not including noxious weeds,
and maintain that cover through two (2) successive growing seasons. The operator shall
not artificially irrigate the vegetation.

Site Reclamation Plan

Once the operator has closed the pond they will restore the location and access roads to
safe and stable conditions that blend with the surrounding undisturbed area. The operator
will restore the impacted surface area to the condition that existed prior to oil and gas
operations by placement of the soil cover as provided above in the Soil Backfill and
Cover Design Specifications section. '

POST-CLOSURE

The post-closure care period for the facility will be three years after the operator has
achieved clean closure.

. Monitoring

Groundwater monitoring will be performed on a quarterly basis after closure for the first
year after the site has been reclaimed. Monitoring will be performed by a qualified third
party subcontractor. After one full year of sampling post-closure, the frequency of
monitoring will be reviewed. If testing results do not indicate the presence of
contamination, monitoring will continue on a yearly basis for the remaining two years of
the three year post-closure care period. If there has been a release, the operator shall
comply with the reporting and remediation requirements listed in the Contingency Plan
given in Appendix I of the Design Report.
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Maintenance
Maintenance of the site will consist of periodic inspection of surrounding fences,
revegetation progress and condition of erosion control. General site inspection will occur

quarterly and after significant rainfall events.

ATTACHMENT: CLOSURE AND POST CLOSURE COST ESTIMATES
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Engineer's Estimate of Probable Reclamation Costs
Black Hills Exploration and Production
East Blanco Containment Pit Facility

June 1, 2012

Facility Location: Section 13, T30N, R4W

Closure
Item Description Unit Quantity Unit Cost Total Cost
Topsoil Stripping, Stockpiling & ‘

1 Redistribution CcY 6,200 $5.00 $31,000.00
2 Redistribute Fill CcY 29,800 $5.00 $149,000.00
3 Liner System Removal SY 14,100 $0.90 $12,690.00
4 Pipe Removal LS 1| $25,000.00 $25,000.00
5 Waste Haul and Disposal - LS 1| $20,000.00 $20,000.00
3 Final Grading AC 6.2 $680.00 . $4,216.00
4 Revegetation AC 6.2 $750.00 $4,650.00
5 Erosion Control Measures LS 1 $5,000.00 $5,000.00
Subtotal: $251,556.00
Mob/Demob (7.5%) $18,867.00
Contingency (15.0%) $37,734.00
Total Estimated Reclamation Cost: $308,157.00

Post Closure : ‘

Item Description Unit Quantity Unit Cost Total Cost
1 Monitoring LS 1| $30,000.00 $30,000.00
Maintenance LS 1| $20,000.00 $20,000.00
Subtotal: $50,000.00
Contingency $10,000.00
Total Estimated Post Closure Cost: $60,000.00

1, Shawn T. Higley, hereby state that this
Engineer's Estimate of Probable Reclamation
Costs was prepared by myself or by persons
under my direct supervision and constitutes a
reasonable cost for reclamation of the above-
described facility.




Appendix I

Contingency Plan for Emergencies



Contingency Plan

For Emergencies

East Blanco Produced Water
Reuse Facility |

Prepared for:

Black Hills Gas Resources
3200 N. 1* Street
Bloomfield, NM 87413

Submitted to:

New Mexico Energy, Minerals, &
Natural Resources Department
Oil Conservation Division

1220 S. St. Francis Drive

Santa Fe, NM 87505

Prepared by:

A/\WWC‘ENGINEERING

1275 Maple Street, Suite F
Helena, MT 59601 ‘
(406) 443-3962

June 2012




KABLACK HILLS\11063 - E. BLANCO FIELD\REPORT\Form C-137 Application042712\12 - Appendix I - Contingency Plan E. Blanco.doc

TABLE OF CONTENTS

DESCRIPTION OF THE FACILITY ..cotoitiiiiieieteeeniesieeeecetetestee et e sve s ee s ss e ensenns 1

TYPES OF WASTES ..ottt ettt ettt eae st sse st ae s st st s s e s sas e 1

EMERGENCY CONTACTS ...ttt 2
Emergency CoordinNator.........cccciiiieriiiiieiiiecieecreeeteeereeeneeere e seeseasirneesreeereessaesesenneeensaennns 2
Fire DEPartment .........oceoveieieirienieieieietee et et st ees e st eseebesse e s s e seseessesessassesenansanean 2
POliCe DEPAITIMENL ........ccveeeieieieiieieete ettt ettt e e st veere e s e reesaetaevacbaetaebeesae st easansassaans 2
Health SEIVICES .....coiiiiiiieieciecec ettt s besaeebeeseeseesaeerens 3
Emergency Management...............cccoeeuvnnenne. Ceeteetereteeteateeteieet e et et ettt et aebesbe et e e anenrebantans 3

EMERGENCY PROCEDURES........ooiiiriiiitiienrinereeeetetesr e sessiessesessiesresesssessseseesaessans 3
Fire OF EXPLOSION ......ovviveviietetetcvctcrcececseterereseseseseseses s s s saesenesesesesesene e 3
REI@aSES ...ttt ettt aeneas e 4

NOTIFICATION .....oooiiiiiireietetetetetetetete ettt aess s asss s s s s s eses s ss s sasssteteseseseseseseseseseseseas 5

EMERGENCY EQUIPMENT ......c.ooiiiiiiiiiieent ettt et 5

EVACUATION PLAN..........ccuunu..e. et tereteete e eeteetee e benteabeetesaeenaebeeneesentaenessenne e 5

LIST OF FIGURES
Figure 1 Evacuation Route
Figure 2 Evacuation Route

! A WWCENGINEERING



Contingency Plan for Emergencies
East Blanco Produced Water
Reuse Facility

DESCRIPTION OF THE FACILITY

The East Blanco Produced Water Reuse Facility is designed for the storage and reuse of
produced water from surrounding oil and gas operations. The facility consists of three
independent ponds that are designed to function as three separate ponds. Each pond is
surrounded by a 24-foot wide berm with 12-foot wide maintenance roads. Pump houses
containing the suction pumps are located on the berms of each individual pond. An
access road connects the facility with the existing tank battery facility. Exhibit 2 in the
Design Report provides the produced water reuse facility layout and maintenance and
access road locations. -

Copies of this Contingency Plan shall be maintained at the produced water reuse facility,
the adjacent tank battery facility, the Dulce Fire Department, the Rio Arriba County
Sheriff’s. Office, the Jicarilla Service Unit, and the Rio Arriba County Office of
Emergency Management. The contact information for each is given in the Emergency
Contacts section of this plan. This Contingency Plan will be amended within five
working days whenever the produced water reuse facility’s permit is revised or modified;
the plan fails in an emergency; changes occur in the facility’s design, construction,
operation, maintenance or other circumstances in a way that increases the potential for
fires, explosions or releases of oil field waste constituents that could threaten fresh water,
public health, safety or the environment or change the response necessary in an
emergency; the emergency coordinator or his/her contact information changes; or the list
of emergency equipment changes.

TYPES OF WASTES

Produced water from the surrounding oil and gas operations will be the primary type of
waste received at this facility. A pipeline connected to the existing tank battery facility
located approximately 450 feet east of the proposed produced water reuse facility will
transport the produced water to the ponds. Prior to storage, the produced water will be
treated with an oil skimmer and particulate filter at the existing tank battery facility.
Drilling mud and drilling fluids will not be disposed of within the facility.
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EMERGENCY CONTACTS

Emergency Coordinator

The facility supervisor will serve as the emergency coordinator for the facility. The
emergency coordinator shall be contacted immediately after any incident of medical
emergency, injury, fire, explosion, or facility operational emergency involving leaked
fluids.

Daniel Manus

3200 N. 1* Street

P.O. Box 249
Bloomfield, NM 87413
Office: (505) 634-5104
Cell: (505) 486-0327

Fire Department

In case of a fire occurring at the facility, the nearest fire department is approximately 12
miles east of the facility. The contact information is given below.

- Dulce Fire:Department -
Hawks Drive
Dulce, NM 87528
(575) 759-3222

Police Department

In the event that law enforcement officials may be contacted, the New Mexico State
Police and Rio Arriba County Sheriff’s Office contact information is given below.

New Mexico State Police

4491 Cerrillos Road

Sante Fe, NM 87507

(505) 827-9300 (business hours)
(505) 827-3476 (emergencies)

Rio Arriba County Sheriff’s Office
P.O. Box 98 :
Tierra Amarilla, NM 87575

(575) 588-7271
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Health Services

In the event of an emergency that requires immediate medical attention, personnel shall
call 9-1-1 emergency services. For minor injuries, the nearest health services location is
the Jicarilla Service Unit (Dulce Health Center) located 12 miles east of the facility. The
contact information is listed below.

Jicarilla Service Unit
500 Mundo Road
Dulce, NM 87528
(575) 759-3291

The nearest hospital is located approximately 80 miles west of the fac111ty, and the
contact information is listed below.

San Juan Regional Medical Center
801 W. Maple

Farmington, NM 87401

(505) 609-2000

Emergency Management

For operational emergencies including large amounts of spilled fluids or complete
embankment failure, the Rio Arriba County Office of Emergency Management may be
contacted. The contact information for this office is given below.

Rio Arriba County Office of
Emergency Management
1122 Industrial Park Road
Espanola, NM 87532
Office: (505) 747-1941

EMERGENCY PROCEDURES

Fire or Explosion

In the case of a fire or explosion occurring at the facility, the initial actions of facility
personnel will be to evacuate any injured personnel to a safe distance from the location
using the maintenance roads surrounding each pond and the access road connecting to the
existing tank battery facility. Evacuation routes are given in Figure 1 and Figure 2 of this
Contingency Plan. Emergency health services shall be contacted in the case of injuries or
medical emergencies, and the contact information for these services is listed in the
emergency contacts within this report. No fire alarm system will be implemented in this
facility, and therefore, all personnel at the facility at the time of the incident shall be
informed of the need to evacuate via cell phone or handheld radio. ‘
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The emergency coordinator shall be notified of the incident so that a visual inspection can
immediately be performed to identify the character and source of the fire or explosion
and to determine if the fire can easily be extinguished by facility personnel using simple
means (fire extinguishers). For major fires that cannot easily be-extinguished by facility
personnel, the emergency coordinator shall contact appropriate emergency services such
as the local fire department, police department, or emergency health services whose
contact information is given in the list of emergency contacts within this plan. The
emergency coordinator may amend these procedures as seen fit during an emergency to
protect fresh water, public health, safety, and the environment.

If the fire or explosion occurs during filling or water evacuation operations, the pumps
shall immediately be shut off, and gate valves shall be closed to stop the flow of water
into and out of the ponds until the threat of fire or explosion has been mitigated. During
this time, the emergency coordinator shall monitor the pipe network and valve locations
to ensure that leaks, pressure buildup, or rupturing of the valves and pipes does not occur.

If the fire or explosion creates an imminent danger of a release of produced water into the
environment, the suction pumps located at each pond (if operable) will be used to
evacuate the water from the facility to the existing tank battery facility after the threat of
~fire or explosion has terminated. If the pumps are inoperable, grading and diversion
channels will be constructed to retain released water. Water that is retained shall be
cleaned up by vacuum truck and other methods as appropriate to the scale of the release.
Any releases shall be reported to the New Mexico Oil Conservation Division and
appropriate State or Federal authorities. The emergency coordinator shall be on site to
monitor the cleanup efforts and ensure that no oil field waste, which may be incompatible
with the released material, is treated, stored, or disposed of until cleanup procedures are
complete. A T

Releases

In the event of a release of produced water from the ponds, the emergency coordinator
shall be notified of the incident so that a visual inspection can immediately be performed
to identify the character, source, amount, and extent of the released materials. These
determinations can be done by direct observation of leaked material and review of the
facility’s records. Based on these findings, the emergency coordinator will assess
possible hazards to fresh water, public health, safety, or the environment and will contact
appropriate emergency personnel including the Rio Arriba County Office of Emergency
Management whose contact information is listed in the emergency contacts within this
report.

Suction pumps located at each pond (if operable) will be used to evacuate the water from
the facility to the existing tank battery facility. Valves will be closed, isolating ponds that
are not releasing fluids and preventing the additional release of water. The emergency
coordinator shall monitor the pipe network and valve locations during this time to ensure
that leaks, pressure buildup, or rupturing of the valves and pipes does not occur. If the
pumps are inoperable, grading and diversion channels will be- constructed to retain
released water. Water that is retained shall be cleaned up by vacuum truck and other
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methods as appropriate to the scale of the release. Any releases shall be reported to the
New Mexico Oil Conservation Division and appropriate State or Federal authorities. If
practical, oil stained soils shall be treated on site and in place by biodegradation. If in
place treatment is not possible, the stained soil will be transferred to an approved
permitted disposal facility. The emergency coordinator shall be on site to monitor the
cleanup efforts and ensure that no oil field waste, which may be incompatible with the
released material, is treated, stored, or disposed of until cleanup procedures are complete.

NOTIFICATION

The emergency coordinator shall report a major release (greater than 25 barrels) by
providing verbal notification within 24 hours as well as written notice within 15 days to
the Oil Conservation Division. Minor releases (less than 25 barrels) shall be reported to
the Oil Conservation Division within 15 days. These notifications shall provide
information required on form C-141.

EMERGENCY EQUIPMENT

Because the produced water stored at this facility will undergo basic treatment processes
including oil skiniming and particulate filtration prior to storage, no decontamination
equipment will be kept on site. No communication or alarm system is included in this list
because no alarm system is included in the design, and personnel at the facility will
communicate via cell phone or handheld radio. The following is a list of emergency
equipment that will be maintained within one pump house at the facility.

e First Aid Kit

e Defibrillator

e Fire Extinguishers

e (il Absorbent Pads
EVACUATION PLAN

In the event that the facility must be evacuated because of fire, explosion, or a release of
produced water, the maintenance roads surrounding each individual pond shall be used.
These roads connect to an access road originating at the existing tank battery facility
located approximately 450 east of the proposed facility. In the unlikely event of a
catastrophic failure of the pond berms, personnel shall move to higher elevations on the
west side of the proposed facility to avoid a surge of released water. '

FIGURE 1: EVACUATION ROUTE i

FIGURE 2: EVACUATION ROUTE
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Best Management Practice Plan
East Blanco Produced Water
Reuse Facility

SITE DESCRIPTION

Project Name and Location

The East Blanco Produced Water Reuse Facility is located approximately 11.6 miles
southwest of Dulce, New Mexico in Section 13, T30N R4W as shown in Exhibits 1 and 2
in the Design Report. The proposed facility is located approximately 450 feet west of an
existing tank battery facility owned by Black Hills Gas Resources. The site is accessed
via a 450-foot proposed access road connecting to the existing tank battery facility.

There are no municipalities, schools, hospitals, churches, or institutions located within Y4
mile of the proposed facility, and the nearest fresh water well is greater than two (2)
miles away from the site. The eastern edge of the proposed facility is located a minimum
of 215 feet west of a small ephemeral drainage that is a tributary to an ephemeral stream
running through Cabresto Canyon. Both waterways are ephemeral and flow only in
response to precipitation and snowmelt. The nearest continuously flowing watercourse is
Navajo Reservoir, located more than 11 miles west of the proposed facility.

Owner Name and Address

Black Hills Gas Resources
3200 N. 1** Street .
Bloomfield, NM 87413
(505) 634-5104

Project Description

The East Blanco Produced Water Reuse Facility is designed for the storage and reuse of
produced water from surrounding oil and gas operations. A pipeline connected to the
existing tank battery facility located approximately 450 feet east of the proposed facility
- will transport the produced water to the ponds. Prior to storage, the produced water will
be treated with an oil skimmer and particulate filter at the existing tank battery facility.
Drilling mud and drilling fluids will not be disposed of within the facility. After storage,
the water will be evacuated via suction pump and pipeline to an existing header pipeline
system at the tank battery facility. The header pipeline system will connect to new oil and
gas well locations via surface casing.

The facility consists of three independent ponds that are designed to function as three
separate ponds. Each pond has a surface area of approximately 39,500 square feet, a
capacity of approximately 9.99 acre-feet (7.46 acre-feet excluding freeboard), and a
working depth of 15 feet (12 feet excluding required 3 feet of freeboard). Each pond is
surrounded by a 24-foot wide berm with 12-foot wide access roads.
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Sequence of Activities

The sequence of soil disturbing activities will be as follows:,

1. Clearing and grubbing,

2. Topsoil stripping and stockpiling,

Constructing access road culverts to enable the producer to safely traverse
drainages,

Excavation of cut and fill material,

Installing water evacuation, supply, and power lines,

Final Grading of site, ‘

Topsoil Replacement,

Revegetation.

98]
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Disturbed Areas

Black Hills Gas Resources will disturb approximately 9.0 acres at the facility’s location
and surrounding areas during construction activities.

Vegetation and Soils

Vegetation within the project area consists of relatively undisturbed rangeland. The
vegetative ground cover is estimated at between 40 and 60 percent. Soils within the
project area vary due to the size of the area and varied topography. The soils range from a
mild to moderate erosion hazard with moderate runoff.-

Runoff Coefficient

During construction, runoff will increase by approximately 10 to 30 percent over the
natural runoff typical to the area. This increase will only be seen during construction
periods. Following construction, the disturbance areas within the site will be revegetated,
and runoff will return to less than historical values.

Sit_e Map

Exhibits 1 and 2 in the Design Report depict the location of the proposed facility
" including the individual ponds, access roads, drainage ditch, and topsoil stockpile
location. Construction of the facility will not affect prominent drainage patterns. Both
exhibits show the location of the ephemeral drainage that will receive any stormwater
runoff. . :

Receiving Waters

The receiving water for any stormwater runoff is the ephemeral drainage (Espinosa
Canyon) that is a tributary to an ephemeral stream running through Cabresto Canyon.

2
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Cabresto Canyon will be the receiving water for any stormwater runoff. The facility’s
boundary is located approximately 215° west of the ephemeral drainage running through
Espinosa Canyon. Both waterways are ephemeral and flow only in response to
precipitation and snowmelt. The locations of both waterways are shown in Exhibits 1 and
2 of the Design Report. These drainages eventually empty into Navajo Reservoir, located
more than 11 miles west of the facility.

Potential Pollutants

There are no discharges related to this construction site. No hazardous products or wastes
and/or materials will be stored at this site. Fuel will be hauled to the site to fuel
equipment being used in the construction process. Care w1ll be taken to ensure that fuel
will not be spilled at the construction site.

Wetlands

According to the U.S. Fish and Wildlife Service National Wetlands Inventory, the nearest
identified wetland is located approximately 12 miles west of the proposed facility near
Navajo Reservoir. This wetland is classified as Riverine and includes channels that
contain flowing water for part of the year. The remainder of the year the water table lies
below the soil surface.

CONTROLS

All BMPs used in erosion and sediment control described in this section will be properly
selected to best suit each situation. BMPs will be installed in accordance with the
manufacturer’s recommendations. Each BMP selected for use within the project will be
able to withstand and function properly during the 2-year 24-hour storm event.

Stabilization Practices

Pre-Construction Stabilization;

Prior to construction, the proposed disturbance areas will be analyzed to determine
potential areas of increased erosion that may occur before the area can be re-vegetated.
Areas perceived to contribute sediment or have erosion potential within proposed
disturbance areas associated with construction activities at this site shall have BMPs
installed in downstream areas prior to disturbance. These areas may require control
structures such as water bars, temporary diversion channels, and excelsior logs. Site-
specific measures will be taken to ensure that the proper control structures are in place -
prior to start-up of construction.

During-Construction Stabilization:

Topsbil and fill stockpiles will be located away from drainages to prevent storm water
contamination during construction. Temporary BMPs will be utilized to minimize

3 .
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sediment migration from disturbed areas such as fills, grades, and pipeline trenches. Pre-
construction controls will be removed as necessary and replaced with control structures
required during construction. The control structures could include excelsior logs, straw
bales, slope roughening, mulch application, and/or erosion control fabrics.

Post-Construction Stabilization:

Roads and drainage crossings will be stabilized with graded road base material to prevent

erosion after construction. Culverts will be properly armored and monitored. All other

disturbed areas will have the topsoil replaced and will be seeded immediately following

completion of construction activities. In addition, straw matting, excelsior logs, slope

roughening, mulch application, and/or grass/coconut matting may be necessary on sloped
- areas: BMPs will only be removed once vegetation has been well established.

Non-Structural Practices

Cleared areas will be re-vegetated as soon as practicable following completion of
construction activities. Existing vegetation will be preserved wherever possible to
minimize disturbance in the area. Non-structural practices may include temporary and
permanent seeding, mulching, buffer strips, erosion blankets, geotextiles and preservation
of existing vegetation.

Structural Practices

Roads:

As indicated in Exhibit 2 in the Design Report, access and maintenance roads will be
constructed on pond berms where possible to avoid storm water flows. Where it is
necessary to cross minor drainages, the disturbed ground will be armored with graded
road base material and/or geotextile separation fabric as necessary. Road grades will be
protected by crown and ditch construction with sediment traps as depicted on Figure 1
and described below. '

Excelsior Logs:

Areas on fill slopes, and especially where the fill slopes are near receiving streams,
excelsior logs will be installed at the toe of the fill slopes to prevent off-site sediment
migration. A typical excelsior log installation is shown on Figure 1.

Sediment Traps:

Drainage ditch areas will require sediment traps. On ditch slopes exceeding 7%, straw
bale check dams (three bales each) will be installed every 100 to 200 feet. For slopes less
than 7%, check dams will be placed on an as need basis, determined by the contractor.
The dams will serve to maintain flow at non-erosive velocities and to remove sediments.
The dams are meant to temporarily stabilize ditches until adequate vegetatlon is
available. A typical straw bale check dam is shown on Figure 1.

4
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Figure 1. Typical Sediment Control Structure
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STORM WATER MANAGEMENT

With the exception of excelsior logs and sediment traps, which will not be required after
permanent vegetation has been re-established; all structural controls installed during the
construction process will be left in place after construction has been completed.

Other Controls -

Solid Waste:

No solid materials, including building materials, will be discharged to receiving waters.
Construction materials will be stored at a central location. Trash will be placed in wire
cage storage bins, which will be emptied by the contractor, roustabout crews, or a waste
disposal contractor. ‘ ' '

Sediment Tracking:

Black Hills Gas Resources maintains a “no-track” policy that applies to all personnel and
contractors. This policy prevents any vehicle from traveling off of all-weather roads or
surfaces during wet conditions. Sediments transported off of the construction site shall
either be hauled back to the construction site or disposed of in an approved facility.

Sanitary Facilities:

Portable sanitary units will be provided. The units will be located near the construction
site or at the existing tank battery facility. Sanitary waste will be collected weekly or as
needed and transported off-site for disposal.

Materials and Substances:

The following materials or substances are expected to be present at the facility during
construction. '

Diesel and gasoline

HDPE pipe and appurtenances
Oils

Paints

Graded road base material
Revegetation seed

Non-Stormwater Discharges:

No non-stormwater discharges will take place at this facility during construction or
operation.

A
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Good Housekeeping:

Good housekeeping practices will be used to minimize the potential for storm water
pollution during and after construction. Vehicle speeds will be reduced on access roads to
minimize dust. Trash will be remanded to wire cages and transported off site.

MAINTENANCE

The following items will be performed as necessary to reduce storm water pollution
potential during and after construction.

e Resurface access and maintenance roads -
o Resurface drainage crossings
e Remove sediment from excelsior logs and sedlment traps

INSPECTIONS

All control measures, including off-channel ponds, road base surfacing, excelsior logs,
and sediment traps, will be inspected at least once every 14 calendar days and within
24 hours of any storm event exceeding 0.5-inch of rain, during construction. During
inactive periods, when construction is halted or ended, inspections will be conducted
monthly. Once construction has been completed and it has been determined, by a
qualified inspector, that site stabilization has been achieved, inspections will occur
yearly. Any degradation noted during an inspection will be corrected immediately.

SPILL PREVENTION

Material Management Practices

The following are material management practices that will be used to reduce the risk of
spills or other accidental exposure of materials and substances to storm water runoff;

1. An effort will be made to store only enough product required to do the job.

2. All materials stored on site will be stored in a neat, orderly manner in their
appropriate containers and, if possible, under a roof or other enclosure.

3. Products will be kept in their original containers with the original manufacturer’s
label.

4. Substances will not be mixed with one another unless recommended by the

manufacturer.

Whenever possible, all of a product will be used before disposing of the container.

Manufacturer’s recommendations for proper use and disposal will be followed.

7. The facility supervisor will inspect regularly to ensure proper use and disposal of
materials.

SN
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Product Specific Pra_ctices

Petroleum Products:

All on site vehicles will be monitored for leaks and receive regular preventive
maintenance to reduce the chance of leakage. Diesel, gasoline and motor oil will be
delivered to the site and will not be stored in bulk on site.

Paints:

All containers will be tightly sealed and stored when not required for use. Excess paint
and empty paint containers will be removed from the site. ‘

Other Agents':

Any bonding agents, sealers, and primers required during construction will be used
according to manufacturer’s and State of New Mexico recommendations.

A~ v
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Hydrogeologic Investigation Report
East Blanco
Produced Water Reuse Facility

INTRODUCTION

The East Blanco Produced Water Reuse Facility is designed for the collection of
produced water from surrounding oil and gas operations so that it may be reused in
hydraulic fracturing operations in lieu of fresh water. This document presents the results
from a subsurface hydrogeologic investigation that was conducted in support of a Form
C-137 Application for a Surface Waste Management Facility. The ponds within the
proposed facility will be constructed using a dual layer HDPE geomembrane liner system
to prevent exfiltration, and a geonet transmission layer is included in the liner system to -
provide a means for leak detection. The proposed containment pits are located
approximately 11.6 miles southwest of Dulce, New Mexico in Section 13, T30N, R4W.
The proposed facility is located approximately 450 feet west of an existing water disposal
tank battery facility owned by Black Hills Gas Resources. The site will be accessed via a
proposed access road 450 feet in length connecting to the tank battery facility.

The eastern edge of the proposed facility is located a minimum of 210 feet west of a
small ephemeral channel that is a tributary to an ephemeral stream running through
Cabresto Canyon. Both waterways are ephemeral and flow only in response to
precipitation and snowmelt. The nearest continuously flowing watercourse (Navajo
River) is located more than 11 miles west of the proposed facility. The primary objective
of this Hydrogeologic Investigation was to characterize subsurface conditions in order to
determine the potential environmental risks associated with the construction of the
proposed reuse facility.

Problem Statement

Ground water and subsurface soil conditions must be identified to determine the potential
environmental impacts from the proposed facility. These conditions must be determined
before final design and construction of the proposed facility can begin. The following
sections provide further detail and descriptions of how the subsurface investigation was
performed. '

It is important to realize that only a portion of the project area will be utilized for the
storage of produced water in pits below ground. The existing facility pad located in the
northeast corner of the project area east of the drainage contains only above-ground
facilities. Therefore, drilling activities focused on the identification of potential
groundwater conditions and soil characteristics beneath the proposed pond locations.

SCOPE OF WORK

An extensive hydrogeologic investigation of the proposed site was performed. A total of
six boreholes were drilled to determine subsurface conditions and depth to ground water
at the location. The initial portion of this investigation included two boreholes located
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directly where the proposed ponds will be located. These boreholes were drilled in
December 2011 and are labeled WB4 #1 and WB4 #2. Although these two boreholes
were not initially approved by the OCD, they were drilled and logged by Geomat, Inc. in
accordance with OCD rules and requirements. An additional four boreholes were drilled
in February 2012 and March 2012. These boreholes were located in specific locations
surrounding the proposed pond location in order to adequately determine a potentiometric
map of the area. These boreholes are labeled B-1, B-2, B-3, and B-4. The location and
depth to ground water of each borehole is shown in Figure 1. Borehole logs for each
“drilling location are provided in Attachment 1.

Groundwater was encountered at two borehole locations, B-3 and B-4. Borehole B-3 is
located approximately 85° west of the proposed pond locations, and Borehole B-4 is
located. at the western limits of the proposed ponds. Due to ground water being
encountered, a monitoring well was installed at the Borehole B-3 location. A water
quality analysis was performed on a ground water sample taken at this location. The
results of this analysis are provided in Attachment 2.

DISCUSSION OF RESULTS

As a result of this hydrogeologic investigation and ground water quality analysis, the
following items were analyzed or developed in order to satisfy Form C-137 application
requirements: water quality analysis; aquifer description; lithologic soil description;
geologic cross-sections; potentiometric map; and soil characteristics. '

Water Quality Analysis

A ground water monitoring well was installed at the Borehole B-3 location. This
borehole is located approximately 85 feet west of the western limits of the proposed
ponds. A laboratory analysis that focused on major cations and anions; benzene, toluene,
ethyl benzene and xylenes (BTEX); RCRA metals; and total dissolved solids (TDS) was
performed on a ground water sample taken from this location. Table 1 shows the results
of this analysis. Detailed laboratory data is provided in Attachment 2 of this report.

As evidenced in the water quality analysis results, the ground water at the B-3 location
satisfies all fresh water requirements listed in 20.6.2.3103 NMAC with the exception of
Chromium limit. The required limit for this constituent is 0.05 mg/L, and the tested
sample exhibited a Chromium concentration of 0.195 mg/L.

" Aquifer description

Groundwater was encountered at a depth of 49.7 feet below the ground surface at
Borehole B-3, resulting in a groundwater elevation at this location of 6,948.3 feet. At
Borehole B-4, groundwater was encountered at a depth of 77.7 feet below the ground
surface, placing the ground water location at 6,912.3 feet at this location. The reason for
this drastic change in ground water elevation between these two boreholes is that the
bedrock shelf and corresponding groundwater elevation dive deeply from B-3 to B-4. The
shallow aquifer at this location appears to be unconfined and follows a rock shelf
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_formation to a deeper shallow aquifer surface that was not encountered. Borehole logs for
each drilling location are provided in Attachment 1.

The USGS has labeled the shallow aquifer formations at this location as Colorado
Plateaus aquifers. This aquifer is classified as a sandstone aquifer, and is expected to be
up to 3,500 feet thick. As the deepest borehole included in this investigation was drilled
to a depth of 79 feet below the ground surface, no information is available to determine
whether the ground water encountered at this location is considered part of the Colorado
Plateaus aquifers as specified by the USGS. '

~ Lithologic Soil Description

The three boreholes that are located at or within the limits of the proposed ponds are
WB4 #1, WB4 #2, and B-4. These boreholes indicate that the existing subgrade at the
proposed pond locations consist primarily of clayey sand (USCS soil type SC) or sandy
lean clay (USCS soil type CL) overlaying sandstone and shale rock layers. Detailed
lithological descriptions of the soil and rock beneath the proposed facility are given in the
borehole logs for WB4 #1, WB4 #2, and B-4 located in Attachment 1. In addition, »
lithologic descriptions of the soil and rock members encountered in the other three
boreholes are provided in Attachment 1.

Geologic Cross-Sections

Two geologic cross-sections were developed for the proposed location. These cross-
sections were determined using the existing site topography in combination with the
borehole logs from the six drilling locations. These geologic cross sections include
subsurface soil stratigraphy along with the projected ground water surface elevation and
are shown on Figure 2 and Figure 3.

Potentiometric Map

Groundwater was encountered at two borehole locations, B-3 and B-4. Borehole B-3 is
located approximately 85 feet west of the proposed pond locations, and groundwater was
encountered at a depth of 49.7 feet. This placed the groundwater elevation at 6,948.3 feet
at this location. Borehole B-4 is located at the western limits of the proposed ponds, and
groundwater was located at a depth of 77.7 feet. This placed the groundwater elevation at
6,912.3 feet at the western edge of the ponds.

The depth to ground water at the B-3 and B-4 locations along with ground water not
being encountered at the other borehole locations indicates that the ground water surface
dives deeply at the western edge of the proposed facility. The ground water surface then
is expected to flatten in a similar fashion to the topography of the ground surface. A
- shallow aquifer potentiometric surface map was developed for the proposed location
based on the known and expected ground water surface elevations. This map is located
on Figure 4 and includes both the known ground water surface between the B-3 and B-4
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locations as well as the projected ground water surface surrounding the area where the
surface is known.

Soil Characteristics

A series of laboratory tests were performed on soil samples taken from Borehole B-4 to
obtain various engineering parameters of the existing soils that will be used to construct
the proposed facility. Samples were obtained using a continuous split spoon sampler
from 0 to 10 feet below the ground surface. The results of this testing program are
presented in Table 2. The laboratory testing report summarizing this testing program is

~ provided in Attachment 3. -

As evidenced in the laboratory testing results presented in Table 2, the existing soils are
classified as Sandy Lean Clay and are suitable for construction of the proposed ponds.
The in-situ soils have an average hydraulic conductivity of 3.1 x 10” cm/s, percent voids
of 28.9% on a sample remolded to 95% of the maximum dry density, and slight to
moderate swell potential of 6.9%. Additionally, these soils will be compacted to 95%
Standard Proctor compaction pursuant to ASTM D698 as specified in Section 02201 of
the Technical Specifications provided in Appendix B of the Design Report.
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hole B-3 location.

Table 1. Results of ground water quality

analysis from sample taken at Bore

C e - 1.5 L 20:6.2.3103 " © - ;
Analysis " . Limits | NMAC Eresh 5
SR T .- | Water Limit": :
General Parameters
- pH » 8 0.1 - 6-9 S.u.
Electrical Conductivity 479 5 - - umhos/cm
| Total Dissolved Solids (180) 290 10 - 1000 mg/L
Alkalinity, Total (As CaCO3) 136 5 - - mg/L
Anions
Alkalinity, Bicarbonate As HCO3 165 5 - - mg/L
Alkalinity, Carbonate as CO3 ND 5 - - mg/L
~ | Chloride 3 | - .250 mg/L
- | Sulfate 72 1 - 600 mg/L
Cations
Calcium 48 1 - - mg/L
Magnesium 10 1 - - mg/L
Potassium 5 1 - - mg/L
Sodium 30 1 - - mg/L
Total Metals
_ | Arsenic 0.01 0.01 - 0.1 mg/L
~ | Barium 0.834 0.005 - 1.0 mg/L
~| Cadmium 0.001 0.001 - 0.01 mg/L
| Chromium 0.195 0.005 - 0.05 mg/L
<| Lead 0.03 0.01 - 0.05 mg/L
< | Mercury ND 0.001 - 0.002 mg/L
~| Selenium ND 0.025 - 0.05 mg/L
| Silver ND 0.005 - 0.05 mg/L
8260B MBTEXN
| Benzene ND 1 - 0.01 pg/L
-} Toluene ND 1 - 0.75 pg/L
| Ethylbenzene ND 1 - 0.75 pg/L
m,p-Xylenes ND 2 - - pg/L
o0-Xylene ND 1 - - pg/L
|- Xylenes, Total ND 3 - 0.62 ug/L
GRO by 8260 (nC6-nC10) ND 20 - - ug/L
Surr: 4-Bromofluorobenzene 87.9 - 81-115 - %REC
8015C Diesel Range Organics
Diesel Range Organics (nC10-nC32) 2.1 0.5 - - mg/L
Surr: o-Terphenyl 42.7 - 41-119 - %REC

! ~ND indicates constituent not detected at the reporting limit
* _ Blank indicates no limit is specified by 20.6.2.3103 NMAC for that particular constituent.
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Table 2. Results of laboratory testing of soil samples taken from Borehole B-4 location at depths from 0 to

10 feet. » _ 4
Sieve A"a.'yéils;é‘swcl.:"'% " Attérberg Limits (ASTM D4318)
Sieve Size % Passing Liquid Limit 38
No. 4 100 Plastic Limit 14
No. 8§ 100 Plasticity Index 24
No. 10 99 2 Hydraulig Gondiletivity (ASTM D5084)
No. 16 99 Average | 3.1x 10° cm/sec
No. 30 95 ¥ A Ipsiesity* o, el
No. 40 91 Percent Voids | 28.90%
No. 50 88 " | Moisture-Derisity Relationship (ASTM D698) - -
No. 100- 80 Maximum Dry Density 111.7 pef
No. 200 70 Optimum Moisture Content 14.8%
‘ Class‘iﬁcgtigg:é‘;ls)qilz.('AS_TM’ "Remolded Swell Po;eﬁtial"f** o
CL, Sandy Lean Clay Swell | 6.90%

asd*measured on sample remolded to 95% of 111.7 pcf at 14.8% moisture content

**performed on a trimmed split spoon sample and may not be representative of in situ conditions

***measured on sample remolded to 95% of 111.7 pcf at 11.8% moisture content (3% below
optimum)
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Attachment 1

Hydrogeologic Investigation Results



EOMAT

915 Malta Avenue @ Farmington, NM 87401 @ Tel (505) 327-7928 @ Fax (505) 326-5721
January 3, 2012

Daniel Manus

Black Hills Gas Resources
3200 North 1* Street

P.O. Box 249

Bloomfield, NM 87413

RE:  East Blanco Field
Proposed Evaporation Pond Locations
Well-bore #4 Locations
GEOMAT Project No. 112-1366

As requested, GEOMAT has completed the sub-surface exploration and soil classification services for the
above referenced project at the two locations identified by Black Hills Gas Resources. Present at the site
during the exploration was our sub-contracted drill crew from Enviro-Drill Inc., George Madrid P.E. of
GEOMAT, and yourself. The sites were drilled on December 22, 2011. The purpose of the exploratory work
was to determine the soil profile and depth to groundwater at the drilled locations. The following photographs
depict the site at the time of our exploration.

View of WB4 #1 Looking East View of WB4 #2 Looking South

For your use, we have attached the site plans and boring logs, Groundwater was not encountered during the
sub-surface exploration. The table below is a summary of our findings.

Location Boring Depth to Groundwater | Total Boring
e Number During Drilling (feet) Depth (feet)
#1 None Encountered 76.0
Wellbore #4 #2 None Encountered 68.2




Daniel Manus , Page 2 of 2
East Blanco Field ‘

GEOMAT Project No. 112-1366

January 3, 2012

It should be noted that groundwater elevations can fluctuate over time depending upon precipitation, irrigation,
runoff and infiltration of surface water. We do not have any information regarding the historical fluctuation of
the groundwater level in this vicinity.

Thank you for the opportunity to work with you on this project. If you have any questions or need additional
information, please let us know.

Sincerely yours,
GEOMAT Inc.

Matthew J. Cramer, P.E.
Civil/Structural Engineer

Attachments

Copies to: Addressee (1)
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Black Hills East Blanco Field

Approximate GEOMAT Project No. 112-1366 Rio Arriba County, New Mexico

Date of Exploration: 12-22-11
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Black Hills East Blanco Field

Approximate GEOMAT Project No. 112-1366 Rio Arriba County, New Mexico
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GEOMAT 11.

915 Malta Avenue
Farmington, NM 87401
‘é@EOMATM. Tel (505) 327-7928

Fax (505) 326-5721

Boring WB4 #1

Page 1 of 2
Project Name: East Blanco Field Date Drilled: 12/2212011
Project Number: 112-1366 Latitude: 36° 48' 56.24" N
Client: Black Hills Gas Resources Longitude: ; 107° 12' 25.98" W
Site Location: Rio Arriba County, New Mexico Elevation: Not Determined
Rig Type: CME - 76 Boring Location: See Site Plan
Drilling Method: 7" O.D. Hollow Stem Auger Groundwater Depth: __None Encountered
Sampling Method: _Hand and Split spoon samples Logged By: GM

Hammer Weight:
Hammer Fall:

140 Ibs

Remarks: 8" - 12" of snow on ground

30 inches

‘Laboratory Results

% Passing
Plasticity
Index
Moisture
Content (%)

Dry Density
(pcf)
#200 Sieve

Blows per 6"

Sample Type
& Length (in) -
Recovery
USCS
- Soil Symbol
Depth (ft)

Soil Description

OENOOARWN =
i 1 ' i 1 1

| CLAYEY SAND, dark brown, fine-grained, loose, damp

SANDSTONE, light brown, fine- to medium-grained, damp,
highly weathered

| dark brown

coarse-grained

RK 33 |

SHALE, dark gray, damp

A = Auger Cullings GRAB = Hand Sample MC = Modified C

alifornia (Ring Sample) SS = Split Spoon MD = Nuclear Moisture-Density Gauge




3PJ GEOMAT.GDT 1272711

GEOMAT 112

-¢GEOMAT.NC.

915 Malta Avenue
Farmington, NM 87401
Tel (505) 327-7928
Fax (505) 326-5721

Boring WB4 #1

Page 2 of 2

Project Name:

East Blanco Field

Date Dirilled:

12/22/2011

Project Number:
Client:

112-1366

Latitude:

36° 48' 56.24" N

Black Hills Gas Resources

Longitude:

Site Location:

Rio Arriba County, New Mexico

107° 12 25.98" W

Elevation:

- Not Determined

Rig Type:

CME - 75

Drilling Method:

Hammer Weight:
Hammer Fall:

7" O.D. Hollow Stem Auger

See Site Plan

Boring Location:
Groundwater Depth:

Sampling Method:

Hand and Split spoon samples

Logged By:

None Encountered

GM

140 lbs

Remarks:

8" - 12" of snow on ground

30 inches

Laborétory Resuits

Dry Density
(pcf)

% Passing
#200 Sieve
Plasticity
Index
Moisture
Content (%)

Blows per 6"

Sample Type
& Length (in)
Recovery
USCSs
Soil Symbol
Depth (ft)

Soil Description

o
w
i

[$,)
w
1

w
»
]

RK

l 1 1 1 L l 1 1 1 1 I 1 1 i1

-~
E-N
1

S$
12

SHALE, dark gray, damp

interbedded with dark brown, fine- to medium-grained

sandstone 44' - 46’
hard drilling
light gray

interbedded with brown to gray, coarse-grained sandstone 52'

- 55'

hard drilling 57' - 58'

gray

dark brown

| Total Depth 76 feet

A = Auger Cutlings GRAB = Hand Sample MC = Modified California (Ring Sample) SS = Split Spoon MD = Nuclear Moisture-Density Gauge
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GEOMAT 11.

Fax (505) 326-5721

Boring WB4 #2

915 Malta Avenue
Farmington, NM 87401
‘¢6EOMATNC Tel (505) 327-7928

Page 1 of 2
Project Name: East Blanco Field Date Drilled: 12/22/2011
Project Number: 112-1366 Latitude: 36° 48' 49.26" N
Client: Black Hills Gas Resources Longitude: 107°12' 21.75" W
Site Location: Rio Arriba County, New Mexico Elevation: Not Determined

"Rig Type:

CME -75

Boring Location:

See Site Plan

Drilling Method:

Hammer Weight:
Hammer Fall:

7" O.D. Hollow Stem Auger

Groundwater Depth:

Sampling Method:

Hand and Split spoon sampleé

Logged By:

None Encountered

GM

140 Ibs

Remarks: _8"- 12" of snow on ground.

30 inches

Laboratory Results

Dry Density
(pcf)

% Passing
#200 Sieve
Plasticity
Index
Moisture
Content (%)

Blows per 6"

Sample Type
& Length (in)
Recovery
UsCs
Soil Symbol
Depth (ft)

Soil Description

39

GRAB

OCONOUTBWN -

I 1 1 1 1 l 1 ] [ 1

CLAYEY SAND, dark brown, fine-grained, loose, damp

| I F - 1

[ YO G G QT Qi G G §
QOO ~NOOTA~W

N
—

NNNN
APWN

NN
~N O

l 1 1 1 i l I 1 [] [ I i

28

w
(8]
Lo

SANDSTONE, light brown, fine- to medium-grained, damp,

highly weathered
hard drilling 11' - 13’

dark brown

easier drilling

light brown
coarse-grained

RK 39

SHALE, gray, damp

A = Auger Cullings GRAB = Hand Sample MC = Modified California (Ring Sample) SS = Split Spoon MD = Nuclear Moisture-Density Gauge




—¢GEOMAT.

915 Malta Avenue

Farmington, NM 87401
~e Tel (508) 327-7928

Fax (505) 326-5721

Borihg WB4 #2

Page 2 of 2
Project Name: East Blanco Field Date Drilled: '1 212212011
Project Number: 112-1366 Latitude: 36° 48’ 49.26" N
Client: Black Hills Gas Resources Longitude: 107° 12'21.76" W
Site Location: Rio Arriba County, New Mexico Elevation: Not Determined
Rig Type: CME - 75 ' Boring Location: See Site Plan
Drilling Method: 7" O.D. Hollow Stem Auger Groundwater Depth: __None Encountered
Sampling Method: _Hand and Split spoon samples Logged By: GM
Hammer Weight: __140 Ibs Remarks: _8"- 12" of snow on ground
Hammer Fall: 30 inches
Laboratdry Results | .
° |88 2 S le
2 |o¢ S o [FE|9|w E | = '
€32 | £ . « 4
213218555 2 |29(8|8 | & | & Soil Description
0a|oo|2 28 2 |ES|Q| 2 = 0
>-|28l8528 & [sa|® 3 |c
o (% 3l @
41 | SHALE, gray, damp
42 | hard drilling 40' - 41.5'
43
44 | interbedded with light brown, medium-grained sandstone
45 _|
46 | hard drilling 45' - 46'
47 |
48 |
RK 49
50 _|
51
52 |
53 |
54 |
55 _|
SANDSTONE, light brown, medium- to coarse-grained, damp
hard drilling ’
RK interbedded with shale

gray, fine-grained
hard drilling

PJ GEOMAT.GDT 12/27/11

I 1 1 1 1 l i 1 1 1 I i 1 1 i l L 1

\Auger refusal on sandstone at 68.2 feet

Total Depth 68.2 feet

GEOMAT 112

A = Auger Cultings GRAB = Hand Sample

MC = Modified California (Ring Sample) SS = Split Spoon  MD = Nuclear Moisture-Density Gauge
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PN Black Hills East Blanco Field

GEOMAT Project No. 122-1468 Watér Reuse Facility
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Approximate

Datc of Exploration: 02-15-12 through 03-26-12 Rio Arriba County, New Mexico
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GEOMAT 12%

‘¢GEOMATM

915 Malta Avenue
Farmington, NM 87401
Tel (505) 327-7928
Fax (505) 326-5721

Borehole B-1

Page 1 of 2
Project Name: East Blanco Field Date Drilled: .2121/2012
Project Number: 122-1468 Latitude: 36.81450° (from GoogleEarth)
Client: __ Black Hills Gas Resources Longitude: -107.20739° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6997 (from client-provided topo)

Rig Type: CME - 75 Boring Location: See Site Plan
Drilling Method: Hollow-Stem Auger & NX Core Groundwater Depth: __Approx. 49.7 ft
Sampling Method: _5 ft continuous barrel & NX rock core Logged By: DB
Hammer Weight: N/A Remarks: _None
Hammer Fall: N/A
Laboratory Results | . ’
O 2 le
Z |og S ° |FElo| @ € =
£32. 428 a o I . . 4
eclaalSyaz o (32|82 | 4| & Soil Description
og|sol@82e 2 [ES QD = @
Z‘v Qa (=] S = § C _Q (Ucd (/4 [} (@]
5 o\og o 8 [l L] . . '
1 % ; 1 SANDY LEAN CLAY, dark brown, very stiff to hard, damp
cL 4 / 3 ]
1 4 |
cs A s :
60 9 4 CLAYSTONE, brown, hard, massive, damp
: 8 ]
RK 9
cs 10 _| tan, fissile
60 1
12
~-| 13 { SANDSTONE, tan, fine-grained, highly weathered
il 156 ]
%g i 16
oo 17 ]
LT 18 |
SRR ;g .
3 C 21T
s 22
sl 23 ] green-gray
SIS %g 1 medium-grained, slightly weathered
% 22 26 ] hard drilling
SRS %g 1 liah
SRS J lightgra
RK f::i::0:] 29 | gnt gray
cs ol 30 |
| 48 SEEEES g; 4 green-gray, fresh
parl 33 ]
NX o 34 ,
36 iioz) 35 ] Practical auger refusal at 34 feet
IS ga 4 Begin NX rock coring
NX | 3% 4 3470 37 > NX core recovery = 89%, RQD = 72%
60 ti1 39 1 good air return - dusty ‘
vl 40 ] air return dusty
o 41 '
NX S ﬁ% 1 37'to 42' --> NX core recovery = 97%, RQD = 40%
60 ol N
il 44
S .

A = Auger Cuttings CS = 5' Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G = Grab Sample




: 915 Maita Avenue
Farmington, NM 87401
‘¢GEOMAT.~C Tel (505) 327-7928

Fax (505) 326-5721

Borehole B-1

Page 2 of 2
Project Name: East Blanco Field Date Drilled: 2/21/2012
Project Number: 122-1468 Latitude: 36.81450° (from GoogleEarth)
Client: Black Hills Gas Resources Longitude: : -107.20739° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation; 6997 (from client-provided topo)
Rig Type: _ CME - 75 Boring Location: See Site Plan

Drilling Method: ___Hollow-Stem Auger & NX Core

Groundwater Depth: __Approx. 49.7 ft

Sampling Method: _5 ft continuous barrel & NX rock core Logged By: DB

Hammer Weight: __N/A

Remarks: __None

Hammer Fall: N/A

Laboraiory Resuits

% Passing
Plasticity
Index
Moisture
Content (%)
Blows per 6"
Sample Type
& Length (in)
Recovery
USCS
Soil Symbol
Depth (ft)

Dry Density
(pcf)
#200 Sieve

h—llv

PRELIMINAR

Soil Description

...... 46_‘
4

NX —Y fooiil

o A 4 1

11 1

SEEEERS NIE)
| 82

ool 83
54 |

57
RK 59

[4)3
-]
L

<D
=O
|

RK Foooo 50

42'to 47' --> NX core recovery = 100%, RQD = 95%
SANDSTONE, tan, fine-grained, highly weathered
air return dusty

47' to 52' --> NX core recovery = 100%, RQD = 100%

Water in return during drilling at approx. 50 feet

lost return at 52 feet

unable to sample below 52 feet due to core barrel clogging
with wet shale

advanced boring to 64 feet with auger

/

SHALE, dark gray, fresh, fissile

RK |...... 64

_GPJ GEOMAT.GDT 03/29/12

1 l 1t i 1 l 1t 11 l b I | l ) I T | I

SANDSTONE, tan, fresh, hard drilling

Installed 2-inch diameter monitor well

0.010" slotted screen 44' - 64"

10-20 sand pack 60' - 64'

hydrated bentonite chips 60' to surface

Above-ground monument

Casing stick-up above ground surface approx. 30 inches
Total Depth 64 feet

GEOMAT 12.

A = Auger Cuttings CS = §' Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G = Grab Sample




PJ GEOMAT.GDT 03/29/12

GEOMAT 122

’ 915 Malta Avenue
Farmington, NM 87401
‘¢6EOMATNC. Tel (505) 327-7928

Fax (505) 326-5721

Borehole B-2

Page 1 of 2
Project Name: East Blanco Field _ Date Drilled: 2/15/2012
Project Number: __122-1468 Latitude: 36.81708° (from GoogleEarth)
Client: Black Hills Gas Resources Longitude: -107.20641° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6957 (from client-provided topo)
Rig Type: CME - 75 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __None Encountered
Sampling Method: _5 ft continuous barrel Logged By: DB

Hammer Weight: __N/A Remarks: __None
Hammer Fall;: N/A
Laboratory Results |
° |88 2 Sle
2 |o9 S ¢ |Fele| @ e | &
£33l e o £l > . T
138185355 o« [288|3 | & | & Soil Description
0a|So|®8T 28 2 [EQl@|D = @
> |82 7125 B |8 s | °
(] o\og &) o
& % | LEAN CLAY, brown, moist
2 4 CLAYEY SAND, brown, fine-grained, damp to moist
cs g | SILTY SAND, brown, fine-grained, damp
60 ]
g 4 fine- to coarse-grained
9 ]
cs 1(1) - .
60 12 1 LEAN CLAY, brown, damp
12 4 SILTY SAND, brown, fine- to medium-grained, damp
cs 15 a :
60 19 1 LEAN CLAY, brown, damp, interlayered with silty sand
18 {"SILTY SAND, brown, fine-grained, damp
cs 20 _{ LEAN CLAY, brown, damp
60 R SILTY SAND, brown, fine-grained, damp
4 LEAN CLAY, dark brown, damp
cs _
60 .
4 sandy lean clay
cs _| massive, very stiff to hard, damp
60
J CLAYEY SAND, brown, fine-grained, damp
1 contains black organic specks/nodules
P ~| occasional thin layers/ienses of silty sand’
4 SILTY SAND, brown, fine- to medium-grained, damp
cs _| SANDSTONE, tan, fine- to coarse-grained, highly weathered,
60 4 slightly damp

A = Auger Cuttings CS = 5’ Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G = Grab Sample




.GPJ GEOMAT.GDT 03/29/12

GEOMAT 12.

—¢€EOMATNC.

915 Malta Avenue
Farmington, NM 87401
Tel (505) 327-7928
Fax (505) 326-5721

Borehole B-2

Page 2 of 2
Project Name: East Blanco Field Date Drilled: 2/16/2012
Project Number: 122-1468 Latitude: 36.81708° (from GoogleEarth)
Client: Black Hills Gas Resources. Longitude: -107.20641° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6957 (from client-provided topo)

Rig Type:

CME -

75

7.25" 0.D. Hollow Stem Auger

Drilling Method:

Sampling Method:

Hammer Weight:
Hammer Fall:

5 ft continuous barrel

Logged By:

N/A

Remarks;

Boring Location:
Groundwater Depth: __None Encountered

See Site Plan

DB

None

N/A

Laboratory Results

Dry Density
(pcf)

% Passing
#200 Sieve
Plasticity
Index
Moisture
Content (%)

Blows per 6"

Sample Type
- & Length (in)

Recovery

USCs

Soil Symbol

Depth (ft)

| J i N
[

L iAA
-

ARY

N
WE ™ [ B

=

Soil Description

ox]
(=7

CSs
60

RK

SANDSTONE, tan,
slightly damp

fine- to coarse-grained, highly weathered,

tan to brown, slightly damp

11 1 1 l J - 1 1 I 1 | -] l 11 1 1 I 11 ) ) l 1 1 1 l 1.1 1 1

Total Depth 55 feet

A= Auger Cutlings CS = 5' Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G = Grab Sample




2J) GEOMAT.GDT 03/29/12

GEOMAT 122

6

915 Malta Avenue

Farmington, NM 87401
EOMAT.< 1 (505 327-7928

Fax (505) 326-5721

Borehole B-3

Page 1 of 2
Project Name: East Blanco Field Date Drilled: 2/16/2012
Project Number: 122-1468 Latitude: 36.81489° (from GoogleEarth)
Client: Black Hills Gas Resources Longitude: -107.20395° {from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6980 (from client-provided topo)
Rig Type: CME - 75 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __None Encountered
Sampling Method: - _5 ft continuous barre! & SPT Logged By: DB

Hammer Weight: 140 Ibs Remarks: __None
Hammer Fall: 30 inches
“Laboratory Results | .. DR INMIN A =2
samress] T T T[] [ PRELIMINARY
2 o9 [l @ [PZ|e|w [ =
B €32 0T o [ €|2 . T
eclad|Sulse] o (291818 | 6| § Soil Description
Qalso|222s 2 |ES|Q| D - ]
> |<Sla (35 B |[S=|% 3 |°
Q | 3| @ :
] V% ; 1 SANDY LEAN CLAY, brown, damp
1 / 3 ]
: 4 .
cs 1 / (53 _] moisture content below plastic limit
60 7 i
// 7 i
/ 8 |
/ 190 |
% ’ / 117
cL 12 ]
1 / ]2 1 varies between sandy clay and clayey sand
1 15 ]
& 1 / 16
‘ : 17
y 19 | contains black organic specks/nodules and thin layers/lenses
cs 7 20 ) of silty sand
60 3 21 ]
" |
4 23
V 771 24 1 CLAYEY SAND, brown, fine-grained, damp
cs SC guziq 25 _|
60 V] 26
7/ %Z; | LEAN CLAY, brown to gray, very stiff, damp
2 29 ]
60 : /// 3
gg { SILTY SAND, brown to gray, fine-grained, damp
cs 35 _- - ’
60 SM gg | contains thin layers/lenses of sandy clay
i Er
277771 40 _| LEAN CLAY, brown, very stiff, dam
cs CcL ;/ % 41 ry Y
17 42 | CLAYEY SAND, brown, fine-grained, damp
SC quirq 43 ]
YA 44
sMm 11109 45

A = Auger Cultings CS = 5' Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2* Rock Core G = Grab Sample




915 Malta Avenue
¢GEOMATM i T Borehole B-3

Fax (505) 326-5721

GPJ GEOMAT.GDT 03/29/12

Page 2 of 2
Project Name: East Blanco Field Date Drilled: 2/16/2012
Project Number: 122-1468 4 Latitude: 36.81489° (from GoogleEarth)

. Client: Black Hills Gas Resources Longitude: -107.20395° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6980 (from client-provided topo)
Rig Type: CME - 75 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __None Encountered
Sampling Method: _S ft continuous barrel & SPT Logged By: DB
Hammer Weight: 140 Ibs Remarks: __None
Hammer Fall: 30 inches

Laboratory Results | . V ' ’

o |28~ 3| o PRELW\A&NAHY
%8’93‘»:\3835985% : _
so|2a|S822 ¢ 18218 | @ | B ~Soil Description
0g|fe 88‘%’9 g £E0la| D — )

2 e R 7(=5| = 0 x Uc; o
(m] o™ I O
& 1777/ 46 I\SILTY SAND, brown, fine- to medium-grained, damp
SC Yol % 4 CLAYEY SAND, yellow-brown, fine-grained, damp
v, LEAN CLAY, brown, very stiff, dam
HykS e damp
Vs CLAYEY SAND, yellow-brown, fine- to medium-grained, damp
L/ 7 orange-brown
cs ’
60 AR yellow-brown to gray
sC contains occasional black organic specks/nodules
cs
60
gray to brown, damp _
...... 65 _| SANDSTONE, tan, fine- to medium-grained, highly weathered,
i) 88 4 slightly damp
...... 67 |
il 68
il 69
RK [:::i:) 70 ]
Fin 71
s 72
ol 73
il 74 4 fresh
500455 i 75
0 ;(75 | Total Depth 75 feet
78 ]
79
80 _|
81 |
82
83 |
84 |
85 _|
86
87
88
89
90

GEOMAT 12

A = Auger Cuttings CS = 5' Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G = Grab Sample
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GEOMAT 12

‘¢6EOMAT.NC

915 Malta Avenue
Farmington, NM 87401
Tel (505) 327-7928
Fax (505) 326-5721

Borehole B-4

Page 1 of 2
Project Name; East Blanco Field Date Drilled: 3/26/2012
Project Number: 122-1468 Latitude: 36.81464° (from GoogleEarth)
Client: Black Hills Gas Resources Longitude: -107.20715° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6990 (from client-provided topo)
Rig Type: CME - 75 Boring Location: See SitePlan
Drilling Method: Hollow-Stem Auger & NX Core Groundwater Depth: __Approx. 77.7 ft

Sampling Method:

S ft continuous barrel & NX rock core Logged By:

DB

Hammer Weight: __N/A Remarks: _None
Hammer Fall: N/A
Laboratory Results | . 3
? |88 2 2le
2 |o¢ Jl o |FElo| @ £ =
£3l2. e a £] > . .y
215218555 ¢ 12988 | & | & Soil Description
0d|®o|2Ls 2 [EQlQ| D = O
2 |<Sla (25 B |8=|% 8 |°
o |% O o
& % 1 ] SANDY LEAN CLAY, dark brown, moist
: / 2 ]
3 |
c ] / 3 1
cs - -
60 y / 6
5 / & 1d
y | dam
1 % 9 P
cs 10 _| SANDSTONE, tan, fine- to medium-grained, moderately
60 }; 1 weathered, damp
13 ] .
14 | hard drilling - squealing
cs 15 _]
60 16 _
17 ]
18 ]
19 |
60 %% J Auger refusal at 20 feet - begin NX rock coring
%2 1 green-gray, medium- to coarse-grained
NX RK %g _| 20'to 25' --> NX core recovery = 100%, RQD = 82%
60 ]
27
%8 4 25'to 30' --> NX core recovery = 97%, RQD = 88%
NX 3(1) _| medium-grained, occasional joints approx. 60°
60 4
32
gg 4 30'to 35' --> NX core recovery = 100%, RQD = 8%
NX 35 _| near-horizontal joints spaced 1" to 3"
: 2
38 ] 35'to 39'--> NX core recovery = 100%, RQD = 0%
NX 39 1 medium- to coarse-grained
60 2(1) -
42 | SHALE, dark gray, fresh, damp, near-horizontal joints spaced
RK jg { 1t3
NX 45 39' to 44' --> NX core recovery = 100%, RQD = 0%

A = Auger Cuttings CS = 5' Continuous Barrel MC = Modified California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G = Grab Sample
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GEOMAT 122

~¢6EOMAT.NC

915 Malta Avenue
Farmington, NM 87401
Tel (505) 327-7928

Fax (505) 326-5721

Borehole B-4

Drilling Method: Hollow-Stem Auger & NX Core

Page 2 of 2
Project Name; East Blanco Field Date Drilled: 3/26/2012
Project Number: 122-1468 Latitude: 36.81464° (from GoogleEarth)
Client: Black Hills Gas Resources Longitude: -107.20715° (from GoogleEarth)
Site Location: Rio Arriba County, New Mexico Elevation: 6990 (from client-provided topo)
Rig Type: __ CME - 75 Boring Location: See Site Plan

Groundwater Depth: __Approx. 77.7 ft

Sampling Method: _5 ft continuous barrel & NX rock core Logged By: DB
Hammer Weight: __N/A Remarks: _None
Hammer Fall: N/A
4 SN ﬁla.i\.;AP\?/.
Laboratory Results | , | _ PH%:L‘ \YARR Y IR
2 |g&l 2 2 le
z |oo o5 [2S8|le | 2| €
: gzl oSl & s> . T
cclzalSysy o (221812 | & | & Soil Description
NDaloo|Belsl = EQ D | D = ) .
> 1ERI2 125 B |8%|T s | °
g |=¢ 3| @ .
60 1 SHALE, dark gray, fresh, damp, near-horizontal joints spaced
4 1td ) .
" RK 1 44'to 49' --> NX core recovery = 100%, RQD = 28%
60 - '
1 49'to 54' --> NX core recovery = 100%, RQD = 0%
NX ] SANDSTONE, tan, medium-grained, fresh, slightly damp
60 = -
1 54'to 59' --> NX core recovery = 70%, RQD = 0%
NX N
60 -
i tan, fine- to medium-grained, near-horizontal joints spaced 1"
{4 to3"
NX 4 59'to 64' --> NX core recovery = 50%, RQD = 0%
60 RK —| medium- to coarse-grained
] 64'to 69' --> NX core recovery = 48%, RQD = 0%
NX 4
60 _
1 69'to 74' --> NX core recovery = 62%, RQD = 0%
NX 4 near-horizontal joints spaced 3/4" to 2"
60 — fine- to coarse-grained
_'274' to 79' --> NX core recovery = 60%, RQD = 0%
1 green-gray, core wet
g? —| Total Depth 79 feet
82 ]
83
84 |
85 _|
86 |
87 |
88 |
89 |
90 |

A = Auger Cuttings CS = §' Continuous Barrel

MC = Modified

California (Ring Sample) SS = Split Spoon NX = 2" Rock Core G :=‘Grab Sample

|
|
!
!




Attachment 2

Ground Water Quality Analysis Results



/.Af - L Inter-Mountain Laboratories, Inc
m L ) 555 Absaraka Street, Sheridan, Wyoming 82801
INTEA-MOUNTAIN LADS

(307) 674-7506
Date: 3/28/2012

CLIENT: Black Hills Gas Resources - = . CASE NARRATIVE
Project: East Blanco Monitor Wells Report ID: 01203002001

Lab Order: 01203002

This data package consists of the following: .
Case Narrative - 1 page

Sample Analysis Reports - 2 pages

Quality Control Reports - 4 pages

Condition Upon Receipt form - 1 page

Copy of the Chain of Custody Record - 1 page

Samples were analyzed for organic constituents using the methods‘outlined in the following references:

- Test Methods for Evaluating Solid Waste, Physical/Chemical Metho‘ds, SW846, 3rd Edition, United States
Environmental Protection Agency (USEPA).

All method blanks, duplicates, laboratory spikes, and/or matrix spikes met quality assurance objectives.

Data qualifiers are defined at the bottom of each page. -

Page 1 of 1
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Inter-Mountain Laboratories, Inc
555 Absaraka Street, Sheridan, Wyoming 82801

INTER-MOUNTAIN LADS

(307) 674-7506

Sample Analysis Report

.NT: Black Hills Gas Resources Date Reported: 3/28/2012
3200 North 1st Street Report ID: 01203002001
PO Box 249
Bloomfield, NM 87413
Project: East Blanco Monitor Wells Work Order: 01203002
Lab ID: 01203002-001 Collection Date: 2/27/2012 1:25:00 PM
Client Sample ID: East Blanco Date Received: 2/29/2012 1:25:00 PM
Matrix: Water COC: 143913
Analyses Result RL Limits Qual Units Date Analyzed/Init
8260B MBTEXN-Water Prep Date: 3/12/2012
Benzene ND 1.0 pg/L 03/12/2012 SK
Toluene ND 1.0 pg/L 03/12/2012 SK
Ethylbenzene ND 1.0 pg/L 03/12/2012 SK
m,p-Xylenes "ND 2.0 pg/L 03/12/2012 SK
o-Xylene ND 1.0 ug/L 03/12/2012 ~ SK
Xylenes, Total ND 3.0 ug/L 03/12/2012 SK
GRO by 8260 (nC6-nC10) ND 20 pg/L - 03/12/2012 SK
Surr: 4-Bromofluorobenzene 879 81-115 %REC 03/12/2012 SK
8015C Diesel Range Organics-Water Prep Date: 3/8/2012
Diesel Range Organics (nC10-nC32) 21 0.50 mg/L 03/12/2012 MAB
Surr: o-Terphenyl 427 41-119 %REC 103/12/2012 MAB

These results apply only to the samples tested.
Qualifiers: *  Value exceeds Maximum Contaminant Level
D Diluted out of recovery limit
H Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

QPR | W S
Reviewed by: . '
Connie Mattson, Project Manager

B

n=Em

RL - Reporting Limit

Analyte detected in the associated Method Blank
Value above quantitation range

Matrix Effect

Spike Recovery outside accepted recovery limits

Page 1 of 2



A ' *  Inter-Mountain Laboratories, Inc

_—
/l l: ) ’ 555 Absaraka Street, Sheridan, Wyoming 82801
INTER-MOUNTAIN LABS -
(307) 674-7506
Sample Analysis Report
EINT: Black Hills Gas Resources Date Reported: 3/28/2012
3200 North 1st Street : : Report ID: 01203002001
PO Box 249
Bloomfield, NM 87413
Project: East Blanco Monitor Wells ' Work Order: 01203002
Lab ID: 01203002-002 . Collection Date:
Client Sample ID: - TRIPBLANK ' Date Received: 2/29/2012 1:25:00 PM
Matrix: Water COC: 142117
Analyses Result RL Limits Qual Units Date Analyzed/Init
8260B MBTEXN-Water . Prep Date: 3/12/2012
Naphthalene ND 5.0 . ng/L 03/13/2012 SK
Surr; 4-Bromofluorobenzene 823 81-115 %REC 03/13/2012 SK
These results apply only to the samples tested. RL - Reporting Limit
Qualifiers: *  Value exceeds Maximum Contaminant Level B  Analyte detected in the associated Method Blank
D Diluted out of recovery limit E Value above quantitation range
H  Holding times for preparation or analysis exceeded M Matrix Effect )
ND Not Detected at the Rep_orting Limit ' S  Spike Recovery outside accepted recovery limits

Q_Qw SSESSEm=D Page 2 of 2
Reviewed by: . ’ 4 . .
Connie Mattson, Project Manager
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INTCR~-MOUNTAIN LAGS

Inter-Mountain Labora®" ., Inc

555 Absaraka Street, Sheridan, Wyoming 82801

ANALYTICAL QC SUMMARY REPORT

(307) 674-7506
Date: 3/28/2012

CLIENT: Black Hills Gas Resources Report ID: 01203002001Q
Work Order: 01203002
Project: East Blanco Monitor Wells TestCode: 8015C_DROW
Sample ID: MB-4919 SampType: MBLK TestCode: 8015C_DRO  Units: mg/L Prep Date: 3/8/2012 RunNo: 6397
Client ID: 2z2zZZZ2 Batch ID: 4919 Analysis Date: 3/12/2012 SeqNo: 93844
Analyte Result RL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Diesel Range Organics (nC10-nC32) ND 0.50 )
Surr: o-Terphenyl 323 41 119 S
Sample ID: LCS-4919 SampType: LCS TestCode: 8015C_DRO  Units: mg/L " Prep Date: 3/8/2012 RunNo: 6397
Client ID: ZZZZZ Batch ID: 4919 Analysis Date: 3/12/2012 SeqgNo: 93845 V
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Diesel Range Organics (nC10-nC32) 0.8325 0.50 4 20.8 49 96 S
Surr: o-Terphenyl 258 41 119 S
Sample ID: LCSD-4919 SambType: LCSD TestCode: 8015C_DRO  Units: mg/L Prep Date: 3/8/2012 RunNo: 6397
ClientID: ZZZzzZ Batch ID: 4919 Analysis Date:  3/12/2012 SeqNo: 93846
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Diesel Range Organics (nC10-nC32) 1.157 0.50 4 0 289 49 96 0.8325 326 20 SR
Surr: o-Terphenyl 0 357 41 119 0 0 » 20 S
Qualifiers: D Diluted out of recovery limit E Value above quantitation range H Holding times for preparation or analysis exceedéd

J  Analyte detected below quantitation limits
R RPD outside accepted recovery limits

Matrix Effect
Spike Recovery outside accepted recovery limits

ND Not Detected at the Reporting Limit

n =
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Inter-Mountain Labora. . Inc
555 Absaraka Street, Sheridan, Wyoming 82801

INTER-MOUNTAIN LAOGS

ANALYTICAL QC SUMMARY REPORT

(307) 674-7506
Date: 3/28/2012

CLIENT: Black Hills Gas Resources Report ID: 01203002001Q
Work Order: 01203002

Project: East Blanco Monitor Wells TestCode: 8015C_DROW

Sample ID: 01203004-003BDUP SampType: DUP TestCode: 8015C_'DRO " Units: mgiL Prep Date: 3/8/2012 RunNo: 6397

Client ID: 22222 Batch ID: 4919 Analysis Date: 3/12/2012 SegNo: 93852

Analyte Result RL SPKvalue SPKRef Val %REC LowLimit HighLimit RPD Ref Val %RPD  RPDLimit Qual

Diesel Range Organics (nC10-nC32) ND 0.62 0 0 0 0 0 0 0 20

0 47.5 41 119 0 0 20

Surr: o-Terphenyl

D Diluted out of recovery limit
J  Analyte detected below quantitation limits
R RPD outside accepted recovery limits

Qualifiers:

E  Value above quantitation range
M Matrix Effect
S Spike Recovery outside accepted recovery limits

H Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

Page 2 of 4



Inter-Mountain Labora. . Inc
555 Absaraka Street, Sheridan, Wyoming 82801

R —
INTER=-MOUNTAIN LAGS

ANALYTICAL QC SUMMARY REPORT

(307) 674-7506

Date: 3/28/2012

CLIENT: Black Hills Gas Resources Report ID: 01203002001Q
Work Order: 01203002 ;
Project: East Blanco Monitor Wells TestCode: 8260MBTEXN_W

Sample ID: MB-4921 SampType: MBLK

TestCode: 8260MBTEXN Units: ug/L -

Prep Date: 3I12!20v12. RunNo: 6386

Client ID: 22222 Batch ID: 4921 Analysis Date: 3/13/2012 SegNo: 93718
Analyte Result RL SPKvalue SPKRefVal %REC Lowlimit HighLimit. RPD Ref Val %RPD RPDLimit Qual
Benzene. ) ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
m,p-Xylenes i ND 2.0
o-Xylene ND 1.0
Xylenes, Total ND 3.0
Naphthalene ND 5.0
GRO by 8260 (nC6-nC10) ND 20 .
Surr: 4-Bromofluorobenzene 929 81 115
Sample ID: LCS-4921 SampType: LCS TestCode: 8260MBTEXN Units: pg/L Prep Date: 3/12/2012 RunNo: 6386
ClientID: 2zzZZ Batch ID: 4921 Analysis Date: 3/12/2012 SeqNo: 93711
. | Analyte Result RL SPKvalue SPK Ref Val %REC Lowlimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Benzene 32.77 1.0 30 109 75 125
Toluene 3443 1.0 30 115 80 122
Ethylbenzene 34.35 1.0 . 30 114 85 115
m,p-Xylenes 68.16 2.0 60 114 83 116
o-Xylene 34.82 1.0 30 116 84 115 S
Naphthalene 25.02 5.0 30 834 74 129
GRO by 8260 (nC6-nC10) 434.8 20 390 111 79 119
Surr: 4-Bromofluorobenzene 101 81 115

Qualifiers: D  Diluted out of recovery limit

J  Analyte detected below quantitation limits
R RPD outside accepted recovery limits

E Value above quantitation range

M Matrix Effect

-ND Not Detected at the Reporting Limit

S Spike Recovery outside accepted recovery limits

H Holding times for preparation or analysis exceeded

Page 3 of 4



Inter-Mountain Labora. Inc
555 Absaraka Street, Sheridan, Wyoming 82801

. ......,
EINTCH~MOUNTAIN LAGS

CLIENT: Black Hills Gas Resources
Work Order: 01203002
Project: East Blanco Monitor Wells

(307) 674-7506
Date: 3/28/2012

ANALYTICAL QC SUMMARY REPORT
' Report ID: 01203002001Q

TestCode: 8260MBTEXN_W-

Sample ID: 01202028-006ADUP SampType: DUP

TestCode: 8260MBTEXN Units: ua/L Prep Date.. 3/12/2012 RunNo: 6386

Client ID: 2Z22ZZZ Batch ID: 4921 Analysis Date: 3/13/2012 SeqNo: 93716
Analyte Result RL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Benzene 13.15 25 0 0 0 0 0 13.22 0.569 20
Toluene 2.700 25 0 0 0 0 0 2.55 5.71 © 20
Ethylbenzene 278.2 25 0 0 0 0 0 2776 0.225 20
m,p-Xylenes ND 5.0 0 0 0 o] 0 0 0 20
o-Xylene 3.150 25 0 0 0 0 0 2.85 10.0 20
Xylenes, Total ND 7.5 0 0 0 0 0 0 0 20
Naphthalene 2212 12 0 0 0 0 0 21.78 1.59° 20
GRO by 8260 (nC6-nC10) 855.1 50 0 0 0 0 0 863.9 1.03 20
Surr: 4-Bromofluorobenzene 0 111 81 115 0 0 20

D Diluted out of recovery limit
J  Analyte detected below quantitation limits
R RPD outside accepted recovery limits

Qualifiers:

E Value above quantitation range
M  Matrix Effect
S Spike Recovery outside accepted recovery limits

H Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

Page 4 of 4



INTEN~MOUNTAIH LADS
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Condition Upon Receipt (Aftach to COC)

Sample Receint
1 Number of ice chests/packages received:
Nole as "OTC " if samples are received over the counter, unpackaged

2 Temperature of cooler/samples. Temps (°C):| 46 | |

Accepiable Is 0.1to 6°C. Also acceplable is " Recelved on Ice " (RO) for samples received on the same day as sampled
or " Recelved at Room Temperature ® (RRT) for samples received within one hour of sampling.

Client contact for temperature failures must be documented below.
3 Emission rate of samples.for radiochemical analyses < 0.5mR/hr? Yes No @
4 COC Number (If applicable): (U293
5 Do the number of bottles agree with the COC? @ No N/A
6 Were the samples received intact? (no broken bollles, Ieaks, elc.) @ No N/A
7 Were the sample custody seals intact? * Yes No %
8 Isthe COC properly completed leglble and signed? ' . Yes @ —-»
AHacbud
1 Were all requested analyses understood and appropriate? - No
2 Did the bottle labels correspond with the COC information? Yes @ - 3
3 Samples collected in proper containers? @ No
. : Added
4 Were all containers properly preserved? ) - No N/A - atLab
Client contact for preservation fallures must be documented below. '

For Total Metals samples preserved at Lab, record date and time of preservation:

pH of each WESJ{’ (ﬁ@sarn\-lglanust be checked and recorded,
5 VOA vials have <6mm headspace? . Yes No . N/A
6 Were all analyses within holding time at the time of receipt? Ye No
7 Have rush or project due dates been checked and accepted? Yes No N/A

Attach Lab ID labels to the containers and deliver to appropriate lab sectiom: Seti;: 51 20 Z?)Cfﬁt

Sample Receipt, Verification, Login, Labeling & Distribution completed by (initials) : x ‘5

] mentation (use back of sheet for notes on discrepancies)
Anv ltems I:sted above with a response of "No" or do not meet speclfications must be resolved.

Person Contacted: " Telephone Number:
Initiated By: Date/Time:

Problemﬁ undor Sample IDINCec - Hoo heotble Tope - Lol |
Resolution: (ot S—'CJLVNFQ\-Q D —(:\’OYV) ’%D"P(‘lﬁs e hor”

Person Contacted: Telephone Number;
Initiated By: Date/Time:
Problem:

Resolution:

Inter-Mountain Laboratories, Inc. Document ID: Receipt Checklist Rev 1.8 Revision Date: 4/4/11



Inter-Mountain Labs

Sheridan, WY and Gillette, WY

completed.

i Page . of

* 145913

This is’alegal document: any misrepresentation may be construed as fraud.

Project ldentification
PR s o

Sampler (Signature/Attestation of Authenticity)
7 e R L

Telephone #
Juan NV

AT T

ANALYSES / PARAMETERS
K £ _ REMARKS
E : LABID DATE I TIME SAMPLE #of Aviidszs PaR:
E (Lab Use Only) SAMPLED IDENTIFICATION Matrix | Containers AT TACHED
' Y212 iz 30 | WHETE cAfE - AMESR ot / ‘
hZ.[12.50 | WHI (AL~ crenk botms [
207 |oRaNGE Ltz ctend LorTeE |
1710 | PWHZTE chbrt - preet. Bor7ess 2
l-.Ls t te 3
{ \"\'J‘D Bl C\M\‘Q
AB ® Rece -..;‘.: - q .> e/ edq A
. A OO 2-2912 | 13:52
A SV S’ v
ot : :i;‘,
=3 5 o o ~ o
3 ylv . J
PP O OR O ADDITIONAL R AR
a ups Water WT Kidesi Compliance Monitoring? ' At e T
18" Fed Express Soil SL Standard turnaround Program (SDWA, NPDES,.
Q US Mail Solid sD RUSH - 5 Working Days PWSID / Permit #3 : .
- - oS /. —
Q Hénd Carried Fiter ~ FT URGENT - < 2 Working Days Chlorinated? (sos) 327-75
Q Other Other or Rush & Urgent Surcharges will be applied | Sample Disposal: Lab
inter-Mountain Labs, Inc. Rev 4.6

www.intermountainiabs.com







EOMAT

915 Malta Avenue @ Farmington, NM 87401 @ Tel (505) 327-7928 & Fax (505) 326-5721

June 7, 2012

Daniel R. Manus

Black Hills Gas Resources
3200 North 1* Street
Bloomfield, New Mexico 87413

RE: East Blanco Produced Water Reuse Fac111ty Site
‘Section 13, T30N, R4W
Rio Arriba County, New Mexico
GEOMAT Project No. 122-1468 -

As requested, GEOMAT Inc. has completed laboratory testing of a soil sample from the above
referenced project. The sample tested was a continuous sampler split spoon sample obtained from 0
to 10 feet in boring B-4 located at latitude 36.81464 and longitude -107.20715.- The test results are
presented below.

Sieve Analysis
Atterberg Limits (ASTM D4318)
(ASTM C117, C136)
Sieve Size % Passing Liquid Limit 38
No. 4 100 Plastic Limit 14
No. 8 100 Plasticity Index 24
No. 10 99 Hydraulic Conductivity (ASTM D5084)*
No. 16 99 Average 3.1 E-05 cm/sec
No. 30 95 Porosity**
No. 40 91 Percent Voids ] 28.9%
No. 50 88 Moisture-Density Relationship (ASTM D698)
No. 100 80 Maximum Dry Density . 111.7 pcf
No. 200 70 Optimum Moisture Content 14.8%
Classification of Soil (ASTM ,
Remolded Swell Potential***
D2487)
CL, Sandy Lean Clay Swell 6.9%

*measured on sample remolded to 95% of 111.7 pef @ 14.8% moisture content
**performed on a trimmed split spoon sample and may not be representative of in situ conditions
***measured on sample remolded to 95% of 111.7 pcf @ 11.8% moisture content (3% below optimum)

We understand this testing was performed to provide an approximation of the various engineering

parameters of the existing soils at the site and that further sampling and testing may be required.



Daniel R. Manus

Black Hill Gas Resources

East Blanco Produced Water Reuse Facility
GEOMAT Project No. 122-1468

June 7, 2012

Thank you for the opportunity to work with you on this project. If you have any questions or need

additional information, please let us know.

Respectfully submitted,
GEOMAT Inc.

Thomas Madrid ,
Construction Services Manager

Copies to: Addressee (1); Shawn Higley, P.E., WWC Engineering (1);



