RECEIVED
NOV 1.3 2018

SURFACE WATER
QUALITY BUREAU

o

N>
ANCH

4.,)- =
eSS .

Peabody Natural Resources Company
P. O, Box 757

Grants, New Mexico 87020

Phone: 505-285-4651

Fax: 505-285-3084

November 6, 2018

Shelly Lemon

Acting Bureau Chief

Surface Water Quality Bureau
Harold Runnels Building, N2050
1190 South Saint Francis Dr.
Santa Fe, NM 87505

Sent via USPS to:
P.O. Box 5469
Santa Fe, NM 87502
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Dear Ms. Lemon,

Enclosed you will find one (1) electronic copy of the revised Lee Ranch Mine (LRM) Use Attainability
Analysis (UAA) report for the streams located in the vicinity of the LRM. The UAA report has been revised
to addresses the technical review comments provided by New Mexico Environmental Department (NMED)
Surface Water Quality Bureau (SWQB) on 8/24/2018 and Environmental Protection Agency (EPA) on
9/26/2018. Peabody Natural Resources Company (PNRC) believes that this UAA provides substantial
evidence to support the modification of the designated use of the San Isidro Arroyo and its tributaries. Also
accompanying this letter is PNRC’s response to the technical review comments from NMED SWQB and
EPA.

If you have any additional questions or concerns during your review of this document, please contact me at

(505) 285-3076 or cgaines@peabodyenergy.com.

Respectfully,

CAA M

Chad Gaines

Environmental Specialist
505-285-3076

Peabody Natural Resources Company

ec: Seth Puls, Senior Manager Engineering, Peabody Natural Resources Company
Jimmy Boswell, Manager Environmental, Peabody Energy Corporation
Bryce West, VP Environmental Services - Americas, Peabody Investments Corp.
Russell Nelson, Regional Standards Coordinator, U.S. EPA
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Lee Ranch Mine Use Attainability Analysis October 29, 2018
Technical Review Modifications

NMED Surface Water Quality Bureau

The SWQB would like to emphasize that because " ... the few springs that are located within and
adjacent to the LRM permit area within the [San Isidro Arroyo] watershed feature limited and diffuse
discharge that typically evaporates or soaks into the ground within short distances (< 900 feet)... "the
springs should be excluded from an ephemeral hydrologic classification unless other evidence is provided
(e.g., a Level 2 analysis) to support the view that " ... intermittent or low flow conditions or water levels
prevent the attainment of the use." 40 CFR 131.1 0(g)(2).

LRM acknowledges that the spring areas are to be excluded from the ephemeral hydrologic
classification. Doctor Springs (S-3), which is located within the mining exclusion area, is the only spring
known to contribute water directly to the drainage channels evaluated in this UAA. The spring reports to
a small wetland feature and the overflow reports to Doctor Arroyo where it evaporates or soaks into the
ground within a short distance (< 900 ft). Assessment points HP16 and HP17 were established at the
upstream and downstream portion of the mining exclusion area, with HP17 located several thousand
feet downstream of the Doctor Springs overflow. Results of the Level 1 Evaluation at HP-16 and HP-17
indicate that the flow regime of Doctor Arroyo immediately above and below the exclusion area is
ephemeral and that the saturated reach (< 900 ft) adjacent to Doctor Springs is not representative of the
normal hydrologic conditions within the Doctor Arroyo channel. Therefore, LRM requests that the state
continues to recognize that the hydrologic regime of the Doctor Arroyo segments located outside of the
mining exclusion area should be classified as ephemeral.

USEPA Region 6

1 - Introduction

This section gives a short description of the Lee Ranch Mine and identifies Mulatto Canyon, Arroyo
Tinaja, San Isidro Arroyo and its tributaries as waters within the vicinity of the mine. The UAA refers to an
assessment and subsequent use attainability analysis (UAA) done by the Surface Water Quality Bureau
(SWQB) that included Mulatto Canyon (2012) and refers to uncertainty regarding potential designated
uses for the tributary drainages adjacent to the Lee Ranch Mine permit boundary. It is not clear what
uncertainty is being referred to here since the Water Quality Control Commission adopted amendments
for Mulatto Canyon, an unnamed tributary to Kim-me-ni-oli wash and Inditios Draw as recommended by
the New Mexico Environment Department (NMED) which were subsequently approved by EPA.

In New Mexico waters that are not included in a classified Water Quality Standard segment are
considered unclassified water of the State and are by default subject to the to §20.6.4.98 NMAC, which
is applicable to waters with designated uses of wildlife habitat, livestock watering, primary contact, and
marginal warm water aquatic life and assumes that this designated use is attainable regardless of the
true hydrologic condition of the water body. The uncertainty noted above is referring to whether the
current (or default) designated status has been correctly applied to the tributaries that report directly to
the amended reach of Mulatto Canyon (2012) as well as the remaining receiving streams located
adjacent to the Lee Ranch Mine permit boundary. The introduction has been revised to state,” Despite
NMED’s assessment the designated use of the tributary drainages that report to Mulatto Canyon as well
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Lee Ranch Mine Use Attainability Analysis October 29,2018
Technical Review Modifications

USEPA Region 6 {cont.)

https://www.google.com/maps/place/Peabody+Energy/@35.6528445,-

107.8752085,17z/data=13m114b114m513m411s0x87235cdafe5668cd:0xc115a0f4f4f61280/8m213d35.65
2844514d-107.8730198

The waters within the San Isidro Arroyo watershed could be overlaid on such an image giving context to
the location of the Lee Ranch Mine. Subsequent layers could be added or removed depending on the
section of the UAA being discussed so long as those features remain easily identifiable. For example, the
springs discussed in section 3.3 — Springs could be added to this map without making it too crowded.

Additional subwatershed maps that include the surface waters of interest, the monitoring sites, other
relevant features, and aerial images noted above are now found in Figures 7 — 11. An interactive pdf
map (Figure 0) which will allow the reviewer to easily turn layers on and off as needed has also been
provided on the CD included with this submittal.

3.3 = Springs

Thirteen springs were identified within and around the Lee Ranch Mine permit (New Mexico Mining and
Minerals Division (MMD) Permit 19-2P) boundary. What is the MMD permit boundary in the context of
the Lee Ranch Mine and larger San Isidro Arroyo watershed? Consistent with prior comments, a map that
clearly identifies the MMD permit boundary would provide some context.

The Lee Ranch Mine MMD permit and mining disturbance boundaries were previously included on
Figure 1 of the original submittal. The permit boundary is now included on Figure 2 Topography Map,
Figure 3 Overview Map (previously Figure 1), Figure 11 Subwatershed 2ABC and 3ABCD Map, and the
interactive pdf map (Figure 0). The mining disturbance boundary is included on Figures 3, 11, and the
interactive map (Figure 0).

This section identifies five of these springs that are expected to be removed by mining, which included
Burro (S-7), D/600 (S-6), Montano (S-4), Ojo Redondo (S-5), and Doctor Springs (S-3), although later, the
narrative refers to six springs.

The narrative referring to six springs in Part 3.3 was incorrect and has been addressed in the revised
document. This section now properly describes Doctor Springs (S-3) within the mine exclusion area and
includes the correct list of the five springs (Burro (S-7), D/600 (S-6), Montano (S-4), Ojo Redondo (S-5),
and San Isidro (S-1)) that are expected to be mined through.

In addition to understanding where the MMD permit boundary is, what does the MIMD permit require or
allow in terms of the removal and remediation of these springs. This section states that impacts from
mining to these springs, or any adjacent springs, are addressed through the Army Corp of Engineers
Clean (USACE) Water Act (CWA) Section 404 permitting and mitigation process. What is the USACE
action number for the USACE Sec. 404 permit and what does it allow in terms of impacts and require in
mitigation for these springs?
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Lee Ranch Mine Use Attainability Analysis October 29, 2018
Technical Review Modifications

USEPA Region 6 (cont.)

MMD Permit 19-2P requires that replacement wells be installed for any spring that is mined through or
impaired by mining and does not recover following reclamation activities. The replacement wells are to
be placed in areas that will enhance the post-mining rangeland land use. Impacts from mining to any
wetlands associated with these springs will be addressed through the Army Corp of Engineers Clean
Water Act Section 404 permit (Action No. NM-97-00200). These wetland areas are mitigated through
the creation of new wetland units that are sustained by artesian wells.

The narrative indicates that some of these springs have intermittent or limited flow that may subside in a
short distance, although some provide enough water for small livestock impoundments. It would be
useful to have photographs of these springs for context.

Photographs of the spring points have been appended to the end of the Lee Ranch Mine Photo Log
(Appendix A).

The narrative describes these springs as having a sodium bicarbonate water, referring to trilinear graphs
in Appendix A. Of the seven springs graphed, all appear to be deep source Na-HCO3 groundwater with
high ionic concentration. However, there is not discussion of what the significance of this information.

As is described in this section, this is the same water type determined for groundwater monitored in the
Menefee Formation and Point Lookout Sandstone in the eastern part of the MMD permit area and
indicates the spring water is derived from the water bearing bedrock units and not from the
unconsolidated material. This reinforces the findings of the exploratory drilling and site characterization
data provided in MMD Permit 19-2P which indicated significant shallow unconsolidated groundwater is
not present at the site. Note that the trilinear diagrams have been moved to Appendix B. There have
been no changes to the content provided under the Appendix A header in the previous submittal.

It is important to note that any source of water in semi-arid to arid regions tend to be significant, where
even small springs may provide microhabitats for isolated species that are adapted to these conditions
and should be addressed. The UAA does not provide any information regarding potential habitat or the
presence of aquatic species. However, EPA is obligated to determine if federally listed threatened or
endangered aquatic or aquatic dependent species or critical habitat are present in these springs and
consult with the US Fish and Wildlife Service (or other appropriate service) pursuant to Sec. 7 of the
Endangered Species Act (ESA) prior to any action under Sec. 303(c) of the CWA.

Several wildlife and vegetation studies were conducted for MMD Permit 19-2P in the 1980’s and mid
1990’s. Results of the Wildlife surveys indicated there was no presence of threatened or endangered
species within the permit boundary. A vegetation survey conducted in 1995 with the U.S. Fish and
Wildlife Service (USFWS) and the NM State Botanist revealed that Puccinella Parishii (bog alkaligrass),
which had been proposed for listing as an endangered species in 1994, was present within the permitted
area. However, the listing proposal for Puccinella Parishii was withdrawn in 1998 based on the discovery
of additional populations and new information concerning its habitat requirements and tolerances. No
other listed or endangered plant species were identified within the permit boundary at that time.
Additional information from these surveys is now summarized in Section 3.4 Threatened and
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Lee Ranch Mine Use Attainability Analysis October 29, 2018
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USEPA Region 6 (cont.)

Endangered Species. A list of all wildlife and plant species observed during these mine surveys can be
found in Appendix C.

Given the commitment to complete consultation if required prior to EPA action, it would be to Peabody
NRC’s advantage to provide clear maps (or shape files) that would allow EPA to define both the surface
waters and springs to facilitate an assessment of potential impacts to listed species or critical habitat
that may be found within the San Isidro Arroyo action area. Providing these maps to supplement the UAA
prior to moving forward with rulemaking would avoid the need for EPA requests for additional
information post-submission.

Additional subwatershed maps with the surface waters of interest, the monitoring sites, other relevant
features, and aerial images noted above are provided as Figures 7 — 11. An interactive pdf map (Figure 0)
which will allow the reviewer to easily turn layers on and off as needed as well as the requested shape
files for the stream channels and springs are included on the CD provided with this submittal.

4 — Survey and Analysis (HP Application)

It would helpful to supplement the Level 1 field sheets with images like those used by the SWQB (2012)
UAA for unclassified waters. This type of image would add a great deal of perspective to the
assessment/field sheets.

Subwatershed maps that include the surface waters of interest, the monitoring sites, other relevant
features, and aerial images that are similar to those in the SWQB (2012) UAA are provided as Figures 7 —
11. These figures are also referenced throughout Appendix D Level 1 Hydrologic Protocol which includes
the Level 1 field sheets.

4.1 - Watershed Approach

Recommend replacing the “tier” with “category” or a similar term since the prior has a specific meaning
regarding assimilate capacity determinations and antidegradation policy and/or implementation.

The word “tier” has been replaced with “category” throughout the document.

As recommended in comments in section 3.1, it would be helpful if separate maps that show how the
named waters fit into these “categories.”

It is unclear how the tiered approach ensures that all hydrologic regime types are characterized within
the San Isidro watershed. Using the example that the boundaries between the Level IV Ecoregions, with
watersheds 1A and 1B being located within the Semiarid Tablelands Level IV Ecoregion and all other
watersheds being located within the San Juan/Chaco Tablelands and Mesas Level IV Ecoregion are not
apparent. EPA recommends that an image of the Level IV Ecoregions and a discussion of the ecoregional
variation and its effects be included in the discussion in section 3 — Site Setting.

A discussion of the ecoregions has been incorporated into the UAA as Section 3.5 Level IV Ecoregions.
Figure 11 includes the Level IV Ecoregion boundary and an aerial image. The Photo Log in Appendix A
also includes images captured from the two Ecoregions.
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USEPA Region 6 {(cont.)

4.2 - Sampling Site Locations

Sample locations would be an appropriate layer/feature on the separate image/map recommended in
section 4.1 above.

See Figures 7 - 11

4.3 - Weather

Both the narrative and images in Figure 4 are significant. No further comment is necessary.
4.3.1 - Drought Conditions

No comments necessary.

4.3.2 - Precipitation

No comments necessary.

4.4 - Quality Control

No comments necessary.

4.5 — Level 1 Evaluation Results

The photo log for each of the drainage channels for each HP Level 1 site add significantly to
understanding data sheets provided for all sites. No further comment is necessary.

4.5.1. Tier 1 Subwatersheds
Subwatersheds 1A and 18

The narrative here is informative. But as noted in prior recommendations, it would be helpful to
supplement the narrative and Figure 6 with an image of the waters as they run through Mulatto Canyon
and HP and photo point site locations. This would give context to the Level IV Ecoregion (22j) and related
elevation changes (without dense colors and locations used in Figure 1).

These images have been incorporated into Figure 7 Subwatershed 1A and Figure 8 Subwatershed 18B.
Subwatersheds 1C and 1D

Recommend the same type of supplemental information for these subwatersheds as above.

These images have been incorporated into Figure 9 Subwatershed 1C and Figure 10 Subwatershed 1D.
4.5.2, Tier 2 Subwatersheds

Again, the narrative in this section is informative, but EPA recommends supplemental images as noted
above.
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USEPA Region 6 (cont.)

These images have been incorporated into Figure 11 Subwatershed 2ABC and 3ABCD.
4.5.3, Tier 3 Subwatersheds

See comments on Tier 1 and Tier 2 watersheds.

These images have been incorporated into Figure 11 Subwatershed 2ABC and 3ABCD.
5 - Conclusion

No comments

October 29, 2018
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1 Introduction

The Lee Ranch Mine (LRM) is a surface coal mine located in McKinley County New Mexico (Figure 1), and
operates under Surface Mining Permit No. 19-2P issued by the New Mexico Mining and Minerals
Division (MMD). Streams in the vicinity of Lee Ranch Mine are Mulatto Canyon, Arroyo Tinaja, San Isidro
Arroyo, Doctor Arroyo, and tributaries thereof. These streams are not included in a classified Water
Quality Standards segment (§20.6.4.101-899 NMAC) and consequently are unclassified waters of the
State (§20.6.4.98 NMAC). Water quality standards for unclassified streams in New Mexico are based
upon stream hydrology. By determining the correct hydrologic nature of the stream (i.e., perennial,
intermittent, or ephemeral) LRM, New Mexico Environment Department (NMED), and the United States
Environmental Protection Agency (USEPA) can ensure that the appropriate designated uses and water
quality standards are applied to each drainage.

In 2011, the NMED completed field work using the NMED Surface Water Quality Bureau (SWQB)
Hydrology Protocol (HP) on the Mulatto Canyon drainage within the LRM permit boundary. This action
was part of a study of 18 unclassified non-perennial stream segments associated with several facilities
that hold NPDES permits in New Mexico. The results of the study were incorporated into a Use
Attainability Analysis (UAA) developed in June 2012, and clearly indicated Mulatto Canyon and a portion
of the San Isidro Arroyo are ephemeral (NMED 2012).

Despite NMED's assessment the designated use of the tributary drainages that report to Mulatto
Canyon as well as the tributaries within and adjacent to the Lee Ranch Mine that report to Arroyo
Tinaja, Doctor Arroyo, and San Isidro Arroyo remain uncertain. To address this LRM has completed a
UAA for these drainages. The channels were analyzed using the NMED SWQB HP which utilizes
hydrologic, geomorphic, and biologic indicators to determine the persistence of water within a stream
reach.

LRM prepared and submitted the draft Lee Ranch Mine Use Attainability Analysis Sampling Plan in
September 2015 which described the hydrologic, biological, and geomorphic data that would be
collected to classify the drainages within and adjacent to the LRM permit area. The draft plan was
reviewed by NMED SWQB and USEPA Region 6 and the final plan submitted on June 6, 2017 was
formally approved by NMED on January 12, 2018. Field work conducted at the LRM in accordance with
the sampling plan was performed from June 19 to June 21, 2017.

2 Purpose and Objectives

This report describes the results of LRM’s application of the NMED HP to San Isidro Arroyo and
tributaries thereof. The information obtained in this evaluation is intended to support the determination
of the correct designated use for the surface waters of this segment of the San Isidro Arroyo and its
tributaries. The two objectives of this study are: 1) determine the proper hydrologic regime for surface
waters that are tributary to San Isidro Arroyo based on the HP; and 2) support the modification of the
current designated use of these surface waters as necessary.
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3 Site Setting

The LRM is located within the southeastern portion of McKinley County, New Mexico, east of the
Continental Divide within the southern Chaco Slope structural province of the San Juan Basin (Kelley,
1963). Approximately 8470 acres (13.2 mi?) of land within the 15,656 acre (24.5 mi®) LRM permit
boundary has been disturbed by surface coal mining (pits) and mining related activities (e.g., coal
processing facilities). The LRM is located within the central portion of the 51,006 acre (79.7 mi?) San
Isidro Arroyo watershed (Figure 2). This watershed is bound by the San Mateo Mesa located south-
southwest of the LRM permit area and drains to the northeast towards the Arroyo Chico approximately
4.8 miles downstream of the LRM permit area. Elevations within the watershed range from
approximately 8,200 ft msl in the headwaters near the San Mateo Mesa to approximately 6,440 ft msl at
the San Isidro Arroyo confluence with Arroyo Chico. The headwaters originate in steep, deeply incised
canyons which rapidly drop in elevation in the central and lower portion of the watershed which is
characterized by rolling hills and broad, flat channels. The western portion of the watershed is drained
by Arroyo Tinaja and Mulatto Canyon and the eastern portion is drained by San Isidro Arroyo and Doctor
Arroyo. Arroyo Tinaja, Mulatto Canyon, San Isidro Arroyo, and Doctor Arroyo originate upgradient of the
LRM, and flow across the mine permit boundary. Dikes and diversions have been used to route
upgradient drainage around the active areas of the mine.

The mine is located in a semiarid region of southwestern New Mexico, with a climate that is
characterized by low humidity and wide ranges in daily and annual temperatures. The average annual
precipitation measured at the LRM is 10.5 inches (1985 —2017). This is similar to the 10.96 inches of
average annual precipitation measured at the Gallup Municipal Airport from 1973 — 2017 (NOAA,
2018a). Most of the rainfall occurs during the mid-summer to mid-fall monsoon season (July — October)
as brief, but often intense, thunderstorm:s. Approximately one third to nearly one half of the annual
precipitation occurs in the summer with the mid-winter and early spring months (January — April)
typically being the driest months of the year. High evapotranspiration rates characterize this region.
Annual potential evapotranspiration at the mine site was estimated to be approximately 32 inches
(SMCRA Permit 19-2P). Assuming an average annual precipitation of 11 inches the annual moisture
deficit is in excess of 21 inches.

3.1 Surface Water

There are no perennial streams within the southeastern portion of McKinley County, New Mexico
(Cooper and John, 1968). The drainage channels within the San Isidro Arroyo watershed exhibit
characteristics in line with discontinuous ephemeral streams. Discontinuous ephemeral streams are
common in the arid and semiarid west and are characterized by alternating erosional and depositional
reaches (Bull, 1997; Tooth, 2000; Field and Lichvar, 2007). These systems follow the scour-transport-fill
landform sequence, where gullies form the scour zone, the arroyo channel is the primary zone of
transport, and sediment and water are transported across the channel fan or floodout zone where
water spreads out across the surface as sheetflow (Bull, 1997; Tooth, 1999; Wakelin-King and Webb,
2007). These features develop from differences in the channel and valley floor slopes. Aggradation
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occurs in areas where the channel slope intersects the valley-floor slope and sheetflow spreads across
the floodout zone or channel fan (Bull, 1997; Field and Lichvar, 2007). Sediment continues to be
deposited until the increased slope at the toe of the channel fan promotes incision, initiating the next
downstream scour-transport-fill sequence (Bull, 1997; Field and Lichvar, 2007).

Surface water runoff (flow) within the drainage channels of the San Isidro Arroyo watershed occurs
irregularly and is in direct response to precipitation events such as summer thunderstorms, or less
frequently, snow-melt runoff. Summer thunderstorms often occur over partial areas within a given
watershed depending on the movement, duration and intensity of the storm. Groundwater was not
encountered within the unconsolidated material in the pre-mine exploratory borings or during the
mining process and the drainage channel bottoms in the in the vicinity of the LRM sit above the local
water table (MMD Permit 19-2P). Flow events are flashy in nature characterized by rapid peaks and
relatively short durations resulting in limited sustained flow rates. Flow depths for the 10-yr, 24-hr event
(1.7 — 1.8 in) estimated using the unit hydrograph procedures adopted by the Soil Conservation Service
(USDA-SCS, 1971) were generally less than two feet (MMD Permit 19-2P). Because of the remote
location of the stream monitoring points and limited duration of flow events, single stage, non-
automated sediment samplers, were installed at each monitoring station (see Figure 3 for SWM
locations). The samplers were modeled after similar non-automated devices developed by the USGS to
monitor ephemeral streams in New Mexico. The stream sample points locations are checked monthly or
following sizeable rain events. Rainfall does not occur ubiquitously across the site and surface water
monitoring conducted within the Mulatto Canyon, Arroyo Tinaja, and San Isidro Arroyo at the LRM
indicates that the occurrence of flow events that produce sufficient volumes of water for sample
collection using the single stage samplers varies from 1 -10 times per year (mean: 4 events per year).
The vast majority of these events occur during the summer monsoon season.

USGS Gaging Station 08340500 located on the Arroyo Chico approximately 35 miles downstream of the
project area is the closest available gaging station to the project area. Stream discharge data is available
from October 1943 through September 1986 and October 2005 through present. Monitoring at the
gaging station was discontinued by the USGS between October 1986 and September 2005. The
drainage area reporting to this location is approximately 880,210 acres (1375 mi?); with the San Isidro
Arroyo watershed (51,006 acres; 79.7 mi2) representing less than six percent of its drainage area. Figure
4 presents a hydrograph of the available daily mean discharge data for station 0834500. The discharge
record for this station indicates extensive periods of no flow, with the arroyo averaging 198 days (range:
44 — 366 days) of measured flow on an annual basis over the 54 years during which a complete flow
record was available.

The highest mean daily flows typically occur between July and September and are likely the result of
intense local precipitation in the basin. Prior to 1973 the Arroyo Chico exhibited a lower frequency of
flow events per year (mean: 152 events per year) but had a higher frequency of mean daily flow above
1000 cubic feet per second (cfs), with 49 events exceeding this threshold between October 1, 1943 and
December 31, 1972. Since that time the frequency of flow events has increased (mean: 250 events per
year) but the mean daily flow has only exceeded 1000 cfs twice during the period of available record.
The LRM did not begin operating until late 1984, over a decade after the reduction in the mean daily
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flow began. Even at its current maximum the LRM'’s disturbance area (8470 acres (13.2 mi?)) represents
less than one percent of the drainage area reporting to gaging station 0834500. Although discharge
rarely occurs from the numerous sediment ponds that have been constructed to provide treatment of
disturbed area runoff from the LRM (see NPDES Permit No. NM0029581) they do not capture and store
significant volumes of water due to the infrequent nature of runoff events in the area. All runoff that
originates in watersheds upstream of the LRM is routed around or through the LRM mine area using
diversions. Therefore it is not expected that the LRM has had a significant impact on the volume of
water observed at the gaging station.

There was no measured flow during June 2017 at the Arroyo Chico gaging station. This is not uncommon
as 23 of the 54 years of record do not have a measured flow during June.

3.2 Groundwater

The LRM is located in the southern portion of the San Juan Basin within the Chaco Slope structural
province (Kelley, 1963). Geologic structure and lithology influence the movement and occurrence of
groundwater in the area. The local dip of the bedrock has been influenced by the San Mateo dome and
the San Miguel Creek dome located south and northeast of the permit area, respectively. The strata in
the vicinity of the San Mateo dome dip in a northeasterly direction at approximately 2°. A northwesterly
dip of approximately 2° is associated with the strata in the eastern portion of the permit area near the
San Miguel Creek Dome. Faulting is not extensive on the Chaco Slope, but does influence the
groundwater flow regime within the permit area. Groundwater near the LRM is present in some of the
sandstones and coal units within the Cleary Coal Member of the Menefee Formation, the Point Lookout
Sandstone, the Crevasse Canyon Formation, and the Gallup Sandstone.

The Cleary Coal Member of the Menefee Formation consists of sandstone, siltstone, mudstone, shale
and coal of Upper Cretaceous age. The sandstone units and coal seams are generally lenticular and tend
to lack lateral continuity. The water bearing units in the formation are likely unconfined in the south due
to the thinner and more highly fractured nature of the units near the San Mateo dome. However to the
north, in the downgradient direction, relatively impermeable shales overlie these units, limiting vertical
migration, resulting in confined conditions. The Menefee formation is used sparingly as a source of
livestock water in the area due to the poor quality and low yields of the formations. Measured
hydraulic conductivity of the Menefee at the LRM ranges from 9.43x10°° to 4.53x10"° cm/sec (mean:
2.14x10°° cm/sec). Static water levels measured in temporary Menefee wells MW-2 and MW-3 in 1982
ranged from approximately 67.53 — 70.11 ft below ground surface (bgs).

The Point Lookout Sandstone is laterally continuous and contains groundwater under confined
conditions throughout the area. The Point Lookout Sandstone is separated from the water bearing
sandstones and coal units of the Menefee Formation by low permeable shale that is located at the base
of the Menefee formation. The Point Lookout Sandstone is a massive, tan and yellowish-gray, fine- to
medium-grained sandstone with approximately 30% silt and clay (Brod and Stone, 1981). The high
proportion of silt and clay within the Point Lookout are likely the cause of the low hydraulic conductivity
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which is on the order of 1x10”° cm/sec (range: 9.43x10° — 1.79x10° cm/sec). The Point Lookout
Sandstone is used primarily for stock water. Static water levels measured in Point Lookout Sandstone
wells MW-1 and MW-5 in 1982 ranged from approximately 63.39 — 64.49 ft bgs. Water levels in the
Point Lookout Sandstone in 2017 ranged from approximately 52-75 ft bgs at PLD-2, PLD-3, and PLD-4 on
the east side of the permit and approximately 140 ft bgs at PLD-5 on the west side of the permit.

The Crevasse Canyon Formation and Gallup Sandstone lie beneath the Point Lookout Sandstone and are
hydrologically isolated from the mining activities by several hundred feet of low permeable bedrock. The
LRM has two water supply wells that are completed in the Dilco Coal Member of the Crevasse Canyon
Formation and the Gallup Sandstone. Both wells (W-7, W-22) were drilled in the early 1980’s are
completed to a total depth of greater than 1500 ft bgs (TD: 1524 - 1553 ft bgs). The Crevasse Canyon
Formation consists of (in descending order) the Gibson Coal Member, the Dalton Sandstone, and Dilco
Coal. The Dilco Coal Member consists of interbedded gray shale and claystone, carbonaceous shale,
coal, siltstone, and lenticular channel sandstone (Craigg, 2000). The Gallup Sandstone is moderately well
sorted fine to medium grained sandstone and is a major source of water for the town of Gallup (Craigg,
2000; Stone, 1981). The depth to water measured at the two production wells at the time of installation
was 150 ft bgs at W7 (October 1982) and 180 ft bgs at W-22 (July 1983).

Quaternary deposits include alluvium, colluvium, and eolian deposits. Exploration drilling indicates the
unconsolidated materials range from approximately 0 — 80 ft in thickness. Groundwater was not
encountered in the unconsolidated material within the permit area. In 1982, monitoring well MW-4 was
completed to a depth of 52 ft below ground surface within the unconsolidated material overlying the
Menefee formation, but failed to produce water (Figure 5). Detectable groundwater was not identified
in the unconsolidated materials above the shallowest coal seam during the exploratory drilling of the
site for MMD Permit 19-2P. This is consistent with the observations made by Cooper and John, 1968
(NMSE Technical Report 35) who noted that only minor amounts of water were present in the alluvium
in southeastern McKinley County, with dug wells identified near San Mateo Creek, the Azul Creek Valley,
and San Antonio Spring. All of those locations are outside of the San Isidro Arroyo watershed.

Groundwater flow within the bedrock is dependent on the structural dip of the lithologic units and is
modified locally by the type and degree of fracturing. Groundwater flow is partially controlled by the
San Mateo and San Miguel Creek domes located to the south and northeast of the study area. The strata
in the vicinity of the San Mateo dome dips at approximately 2° in a northeasterly direction. The stratain
the eastern portion of the study area near the San Miguel Creek Dome dips to the northwest at
approximately 2°. Groundwater flow in the vicinity of the LRM permit is in a north-northeasterly
direction (MMD Permit 19-2P). Recharge of the shallower Menefee Formation and Point Lookout
Sandstone occurs in and around the sandstone outcrops located to the south and southeast of the
permit area where fractures allow for more rapid percolation of precipitation. To the north
impermeable shales limit vertical groundwater flow resulting in confined conditions which prevents
appreciable connectivity with the base of the drainage channels. Natural groundwater discharge is
limited to a small handful of low discharge rate springs predominately found in the eastern portion of
the study area. Discharge also occurs from wells used for livestock water. Water emanating from the
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springs and livestock wells is typically diffuse, limited in quantity and evaporates or soaks into the
ground within very short distances due to the semi-arid climatic conditions.

The low hydraulic conductivity of the Menefee Formation and Point Lookout Sandstone limits the
quantity of groundwater that flows into the mine pits and the radius of influence of water level
drawdowns beyond the permit area. Significant groundwater inflows into the LRM mine pits have not
been encountered during mining. The mine maintains water rights under Permit # RG35275 for the use
of up to 1500 ac-ft of water per year. As of 2017 a total of 5 points of groundwater diversion (wells)
remain active under Permit RG35275. Three of these wells (W22-212, W22-213, W22-211) are located
within the Menefee Formation (TD: 215 ft bgs), and two mine production wells (W-7, W-22) are
screened at much deeper depths within the Crevasse Canyon Formation and Gallup Sandstone (TD:
1524 - 1553 ft bgs). The combined yearly average withdrawal of the Menefee formation wells during the
period of available record (2000-2017) has been approximately 8.5 ac-ft/yr. The combined yearly
withdrawal from the Menefee wells has remained below 1 ac-ft/yr since 2009. The combined annual
average withdrawal from the two mine production wells since 2000 has been 111.8 ac-ft/yr. The
production wells did not operate from 2004 — 2007 and yearly withdrawals have been lowered from a
mean annual average 292 ac-ft/yr from 2000- 2003 to 84.4 ac-ft/yr from 2008 — 2017. The two
production wells are hydrologically isolated from the surface by several hundred feet of low permeable
bedrock units. Accordingly, withdrawals from the production wells did not impact the surface water
flow regimes of the stream channels studied during the 2017 HP Assessment.

Twenty additional points of diversion (wells) are held by private landowners within the study area (New
Mexico Office of State Engineer’s Water Rights Database (http://www.ose.state.nm.us/). Five of the 12
diversion permits identified within the LRM permit boundary are no longer active or have been mined

through (Figure 3). The remaining 15 wells are used primarily for livestock purposes and have permitted
withdrawals of 3 ac-ft/yr. The semi-arid climate limits vegetation in this region resulting in the need for
livestock herds to graze several hundred acres per year to accommodate their dietary needs. Therefore
these wells are typically only used on an as needed basis when the herd is grazing in the immediate
area. These withdrawals are insignificant and have negligible effects on the surface water flow regimes
of the stream channels evaluated during the 2017 HP Assessment.

3.3 Springs

Thirteen springs were identified within and around the LRM permit boundary as part of MMD Permit 19-
2P. Ten of these thirteen springs (S-1 through S-10) are located within the UAA study area with the
remaining three (S-11 —S-13) in the San Miguel Creek watershed to the east. Springs S-1, S-6, and S-10
are located within the San Isidro Arroyo drainage area and springs S-2 through S-5 and S-7 through S-9
are located within the Doctor Arroyo drainage area (Figure 3 and 11). Seven of the ten springs (S-1, S-4
through S-9) are located within the LRM MMD Permit boundary. Doctor Springs (S-3) is located within a
mine exclusion area and unnamed spring (S-2) and the Pena Spring (S-10) are located outside of the
MMD permit boundary. Five of the seven springs located within the LRM MMD permit boundary have
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been or are expected to be mined through. These include Burro (s-7), D/600 (S-6), Montano (S-4), Ojo
Redondo (S-5), and San Isidro (S-1). The Coal Mine (S-9) and Salazaar (S-8) spring are not expected to be
mined through but may be influenced by water level drawdowns from adjacent mining. No diminution
or interruption of groundwater is expected to occur at the springs located outside of the permit
boundary. Impacts to these springs from mining are addressed through the mitigation requirements of
the Army Corp of Engineers Clean Water Act Section 404 perm it (Action No. NM-97-00200) and MMD
Permit 19-2P. Photographs of the spring points located within the LRM UAA study area are provided in
Appendix A.

Water quality and quantity (where measurable) was monitored at Burro (S-7), D/600 (S-6), Montano (S-
4), Ojo Redondo (S-5), and Doctor Springs (S-3). These springs, which were all generally located in the
eastern part of the permit area, were identified as having a sodium bicarbonate water type (Appendix
B). This is the same water type determined for groundwater monitored in the Menefee Formation and
Point Lookout Sandstone in the eastern part of the MMD permit area and indicates the spring water is
derived from the water bearing bedrock units. Direct measurements of the quantity of water produced
by most of these springs could not be completed due to the absence of an identifiable source, lack of a
defined flow, and the intermittent nature of the springs. Water emanating from the springs tends to
evaporate or soak into the ground within short distances or be retained by small impoundments as a
source of water for livestock.

3.4 Threatened or Endangered Species

Several wildlife and vegetation monitoring studies have been conducted for MMD Permit 19-2P.
wildlife monitoring studies completed between 1980 and 1989 and within the proposed mine expansion
area in 1997 did not reveal the presence of any threatened or endangered species. A bald eagle was
documented near the mine (<5 records) but was determined not to be residing within the permit area.
A cumulative list of the animals observed or trapped as a part of these studies is found in Appendix C.
There was little evidence of use of the wetlands by reptiles and amphibians and no unusual or listed
species of small mammals were identified (MMD Permit 19-2P). Seven different kinds of aquatic insects
were found during the 1997 study however all species were from orders/families that are common
throughout North America. Field surveys designed to locate rare, threatened, or endangered plant
species and critical floral habitats were also conducted within the permit area between 1982 and 1989
and within the proposed mine expansion area in 1997. A comprehensive list of the species observed in
each plant community is provided in Appendix C. No rare, threatened, or endangered plant species or
critical floral habitats were identified within the original permit area between 1982 and 1989. A survey
conducted in June 1995 with the U.S. Fish and Wildlife Service (USFWS) and the NM State Botanist
revealed that Puccinella Parishii (bog alkaligrass), which had been proposed for listing as an endangered
species in 1994, was present within the permitted area. However, the listing proposal for Puccinella
Parishii was withdrawn in 1998 based on the discovery of additional populations and new information
concerning its habitat requirements and tolerances. Small areas with cattails, sedges, and rushes occur
in the immediate vicinity of wells and springs utilized for livestock water within these areas. Utilization
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of these areas by wildlife is limited due to their small size. Impacts to wetlands will be mitigated through
the Army Corp of Engineers Clean Water Act Section 404 permit (Action No. NM-97-00200).

3.5 Level IV Ecoregions

Ecoregions are areas or ecosystems that contain generally similar types, qualities, and quantities of
environmental resources and are designed to serve as a spatial framework for the research, assessment,
management, and monitoring of ecosystems and ecosystem components (USEPA, 2018). There are two
Level IV Ecoregions present within the San Isidro Arryo Watershed. The headwaters of the watershed
are fall within the Semiarid Tablelands (22j) classification while the remainder of the watershed is
characterized as the San Juan/ Chaco Tablelands and Mesas Level IV Ecoregion (22i) (Figure 11). As
described by Griffith et al., 2006 the Semiarid Tablelands (22j) consist of mesas, plateaus, valleys, cliffs,
and canyons formed mostly from flat to gently dipping sedimentary rocks with some areas of Tertiary
and Quaternary volcanic fields. Bedrock exposures are common, and the region contains areas of high
relief. Elevations typically range from 5200 — 8748 ft msl. Quaternary deposits include colluvium with
valley-fill alluvium, basalt flows, colluvium, and discontinuous eolian deposits. Mean annual
precipitation ranges from 10 — 15 inches per year. Temperature and moisture regimes are Mesic/Aridic
Ustic. A mix of shrubland, woodlands, and some grassland cover the tablelands. Scattered junipers occur
on shallow stony soils and can be dense in some areas. The San Juan/ Chaco Tablelands and Mesas (22i)
also consist of plateaus, mesas, valleys, and canyons that are composed of gently dipping Tertiary and
Cretaceous sedimentary rocks. Elevations typically range from 4800 — 7785 ft msl. Quaternary deposits
include discontinuous, thin, sandy eolian deposits, colluvium with large areas of bedrock outcrop, and
colluvium with valley fill alluvium. A mix of desert shrub, semi-desert-shrub-steppe, and semi-desert
grasslands cover the ecoregion. Mean annual precipitation ranges from 6 — 10 inches per year and the
temperature and moisture regimes are Mesic / Aridic. The San Juan/ Chaco Tablelands and Mesas (22i)
are more arid, are generally located at lower elevations, exhibit less topographic relief, and have less
dense vegetation including pinyon-juniper than the Semiarid Tablelands (22j). See Figure 11 for the Level
IV Ecoregion boundary and Appendix A Photo Log for images captured from the two Ecoregions.

4 Survey and Analysis (HP Application)

The NMED Hydrologic Protocol was used to determine the hydrologic flow regime in order to evaluate
whether aquatic life and recreational uses can be supported within the San Isidro Arroyo watershed. All
work was conducted in accordance with the approved work plan and followed the NMED Hydrologic
Protocol guidance (NMED 2011). The Level 1 Evaluation was conducted June 19 -21, 2017. A watershed
approach was utilized to establish similar types of drainages that would further enhance the applicability
of the HP analysis locations in determining the hydrologic regime of the San Isidro Arroyo and its 3
principal tributaries; Arroyo Tinaja, Mulatto Canyon, and Doctor Arroyo. Representative reaches were
identified near the downstream end of each subwatershed to ensure all upstream runoff processes
were included. The hydrologic protocol allows for the early determination of the flow regime after
evaluation of the first six or nine indicators if scores are meeting specified thresholds. However, to
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further enhance the hydrologic determinations a complete Level 1 Evaluation, which included an
assessment of all 14 Level 1 indicators, was completed at each of the assessment points. A numeric
score was provided for each of the 14 attributes using the four-tiered, weighted scale as described in the
NMED Hydrologic Protocol Guidance (NMED 2011). The indicators evaluated included: Water in
Channel, Fish, Benthic Macroinvertebrates, Filamentous Algae and Periphyton, Difference in Vegetation,
and Absence of Rooted Upland Plants in the Streambed, Sinuosity, Floodplain and Channel Dimensions,
In Channel Structures, Stream Substrate Size and Sorting, Hydric Soils, Presence of Sediment on Plants
and/or Debris, Seeps and Springs, and Iron Oxidizing Bacteria/Fungi.

4.1 Watershed Approach

The drainages within the San Isidro Arroyo were classified into three category’s. The first category
consists of lower order headwater streams (watersheds 1A, 1B, 1C, 1D). Two of these watersheds exist
in the uppermost headwaters characterized by steep canyons and terrain (1A and 1B), while the other
two are headwater watersheds within the lower portion of the watershed characterized by rolling
topography (1C and 1D). The second watershed category (watershed 2ABC) is located on San Isidro
Arroyo further downstream and encompasses the Category 1 watersheds of Arroyo Tinaja, Mulatto
Canyon, and San Isidro Arroyo. This is an intermediate category that collects drainage from both the
upper canyon area and the lower plains area. The third watershed category (watershed 3ABCD) is
located the furthest downstream on San Isidro Arroyo prior to its confluence with Arroyo Chico and
encompasses all subwatersheds analyzed. These arroyos and tributaries thereof are located within
USGS 12-digit Hydrologic Unit Codes (HUC) 130202050205 and 130202050206. Classifying the
subwatersheds in this manner ensures that all hydrologic regime types are characterized within the San
Isidro watershed. It also allows the characterization of the boundary between the Level IV Ecoregions,
with watersheds 1A and 1B being located within the Semiarid Tablelands Level IV Ecoregion and all
other watersheds being located within the San Juan/Chaco Tablelands and Mesas Level IV Ecoregion.
Furthermore, all tributaries to San Isidro Arroyo are accounted for by sampling points or photograph
points within the tributary itself or by those further downstream in the larger channels.

4.2 Sample Site Locations

Field reconnaissance was conducted during September 2 -3, 2015 to establish sampling locations that
would allow for accurate characterization of the stream reaches / assessment units (AU). USGS and
topographic maps, aerial photography, and knowledge of the primary drainages across the site were
used to select the sample locations. Additional information taken into account when selecting sampling
locations included geology, surrounding topography, stream morphology, vegetation, incoming
tributaries, and any other feature that may affect the hydrology of the system. Following the field
reconnaissance and collection of additional information, individual sites were established in locations
that gave an accurate representation of the stream reaches in question. Representative reaches were
identified near the downstream end of each subwatershed to ensure all upstream runoff processes
were included. Additional information about the selection of the representative stream reaches is
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included in the Work Plan previously submitted on June 6, 2017 and formally approved on January 12,
2018.

The HP was applied to the following locations: one sampling site in Arroyo Tinaja within subwatershed
1A (HP11), two sampling sites in Mulatto Canyon within subwatershed 1B (HP13, HP14), three sampling
sites in Doctor Arroyo within subwatershed 1D (HP16, HP17, HP18), and three sampling sites within the
San Isidro Arroyo (HP15 in subwatershed 1C, HP21 in subwatershed 2ABC, HP31 in watershed 3ABCD).
The approved sampling plan also included a second location within the Arroyo Tinaja (HP12). This point
was dropped due to a lack of channel structure or evidence of past flow events and subsequently
changed to photograph point PP12A. Table 1 summarizes the selected sampling locations, their
corresponding stream reach, subwatershed, and spatial relationship to current NPDES outfalls. The
locations of all sampling sites are shown on Figure 3. Table 2 summarizes the additional photograph
locations used to supplement the HP sampling location throughout the watershed.

4.3 Weather
4.3.1 Drought Conditions

Local weather conditions were evaluated prior to performing the field work to ensure severe drought
conditions were not occurring during the HP field event. Figure 6 includes the Palmer Drought Severity
Index (PDSI), Standardized Precipitation Index (SP1) and the Palmer Z index for June 2017. The 12-month
Standardized Precipitation Index (SPI) was obtained through the High Plains Regional Climate Center
(HPRCC) Climate Maps website (HPRCC 2018). The SPI measures drought based on the probability of
precipitation. The HPRCC map shows that McKinley County, New Mexico had a 12-month SPI value
between 0 and -1 for the eastern half of the study area and an SPI value between 1 and 0 for the
western half of the study area during June of 2017. The SPI at this time scale is representative of longer-
term precipitation patterns. A value between 0 and -1 is indicative of below-average precipitation
conditions and a value between 0 and 1 is indicative of above-average precipitation conditions. The
Palmer Z-index was obtained through the National Oceanic and Atmospheric Administration (NOAA)
website (NOAA, 2018b). The Palmer Z-Index measures short term drought on a monthly scale.
Northwestern New Mexico is shown as a range of -1.24 and +0.99 in June 2017, which is indicative of
normal conditions. The PDSI was obtained from the NOAA website (NOAA, 2018c). The PDSI is used to
measure the duration and intensity of long-term drought patterns. The June 2017 PDSI map shows that
northwestern New Mexico is within the PDSI range of -1.99 to +1.99, again indicative of normal
conditions.

4.3.2 Precipitation

Prior to conducting the field evaluations during June 19 through 21, 2017, precipitation records
collected at the LRM were reviewed for evidence of recent precipitation. Precipitation at LRM had not
occurred within the last 48-hours, and the most recent recorded rain event occurred between May 18
and May 19, 2017 (0.13 in).
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Table 1: This table shows the HP sample sites, corresponding stream reaches and subwatersheds, and rationale. Sites are arranged by

Stream Reach

Sub-

Watershed

subwatershed, from Category 1 to Category 3.
Site ID

NPDES Outfalls Upstream

" NPDES Outfalls
Downstream

Rationale

HP11 Arroyo Tinaja 1A - Temp: 049, 050, 090, 091,  Headwater watershed representative of steep
092, 093 canyon terrain. Site located at base of canyons
near ecoregional boundary.
HP13 Mulatto Canyon 1B - Temp: 002, 003, 004, 006,  Headwater watershed representative of steep
044, 101 canyon terrain. Site located at base of canyons
Temp Prop: 103 near ecoregional boundary. In approximate
Perm: 102 location of 2011 NMED UAA site.
HP14 Mulatto Canyon 1B - Temp: 002, 003, 004, 006, Headwater watershed representative of steep
044, 101 canyon terrain. Site located within canyons.
Temp Prop: 103
Perm: 102
HP15 San Isidro 1C - Temp: 061, 062, 067, 085,  Headwater watershed representative of rolling
Arroyo 087, 094, 096 hills.
HP16 Doctor Arroyo 1D Temp Prop: 097 Temp: 080, 095 Headwater watershed representative of rolling
Temp Prop: 098, 099 hills. Upstream of Doctor Springs.
HP17 Doctor Arroyo 1D Temp: 095 Temp: 080 Headwater watershed representative of rolling
Temp Prop: 097 Temp Prop: 098, 099 hills. Downstream of Doctor Springs.
HP18 Doctor Arroyo 1D Temp: 080, 095 - Headwater watershed representative of rolling
Temp Prop: 097, 098, 099 hills. Downstream of Doctor Springs.
HP21 San Isidro 2ABC Temp: 002, 003, 004, 006, 044, - Category 2 watershed downstream of confluence
Arroyo 049, 050, 061, 062, 067, 085, 087, of Arroyo Tinaja, Mulatto Canyon, and San Isidro
090, 091, 092, 093, 094, 096, 101 Arroyo. In approximate location of 2011 NMED
Temp Prop: 103 UAA site.
Perm: 102
HP31 San Isidro 3ABCD Temp: 002, 003, 004, 006, 044, - Category 3 watershed downstream of confluence
Arroyo 049, 050, 061, 062, 067, 080, 085, of Arroyo Tinaja, Mulatto Canyon, San Isidro
087, 090, 091, 092, 093, 094, 095, Arroyo, and Doctor Arroyo. This site
096, 101 encompasses the San Isidro Arroyo watershed in
Temp Prop: 097, 098, 099 103 its entirety. Located just upstream of its
Perm: 102 confluence with Arroyo Chico.
Note:

Location HP12, formerly included in the site Sampling Plan, was dropped as an HP site due to a lack of evidence of past flow events.

Perm: Permanent Outfall
Temp: Temporary Outfall
Temp Prop.: Proposed Temporary Outfall
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Table 2: This table identifies both the HP and photography locations. Sites are grouped by stream reach and are generally ordered from
upstream to downstream.

D . . 0 0 D 0 D pe A 0 » FD =
P Fhoto LU D 0
PP151 -107.720 35.499 Photo Only Stream - Arroyo Tinaja
HP11 -107.706 35.503 HP and Photo Stream - Arroyo Tinaja
PP12B -107.709 35.497 Photo Only Stream - Arroyo Tinaja Tributary
PP12A -107.697 35.500 Photo Only Stream - Arroyo Tinaja Tributary
'PP169  -107.652 35522  Photo Only  Stream 13 Amoyo Tinaja
PP283 -107.604 35527  Photo Only Stream & NPDES Confluence 091 Arroyo Tingja
PP284 -107.594 35.530 Photo Only Stream & NPDES Confluence 049, 050, 090, 092 Arroyo Tinaja
PP285 -107.591 35.536 Photo Only Stream & NPDES Confluence 093 Arroyo Tinaja
HP14 -107.691 35.476 HP and Photo Stream - Mulatto Canyon
HP13 -107.680 35.483 HP and Photo Stream - Mulatto Canyon
PP281 -107.669 35.492 Photo Only Stream & NPDES Confluence 002, 003, 004, 006, 044, 101 Mulatto Canyon
PP282 -107.656 35.519 Photo Only Stream & NPDES Confluence 102, 103 (proposed) Mulatto Canyon
PP157 -107.636 35.462 Photo Only Stream - San Isidro Arroyo
PP158 -107.602 35.493 Photo Only Stream - San Isidro Arroyo
HP15 -107.597 35.500 HP and Photo Stream - San Isidro Arroyo
PP152 -107.660 35.482 Photo Only Stream - San Isidro Arroyo Tributary
PP153 -107.654 35.476 Photo Only Stream - San Isidro Arroyo Tributary
PP154 -107.647 35.473 Photo Only Stream - San Isidro Arroyo Tributary
PP455 -107.639 35.471 Photo Only Stream - San Isidro Arroyo Tributary
PP156 -107.640 35.468 Photo Only Stream - San Isidro Arroyo Tributary
229 740) -107.614 35.500 Photo Only Stream - San Isidro Arroyo Tributary
PP286 -107.592 35.510 Photo Only Stream & NPDES Confluence 096 San Isidro Arroyo
PP287 -107.589 35.518 Photo Only Stream & NPDES Confluence 085, 087, 094 San Isidro Arroyo
PP288 -107.586 35.525 Photo Only Stream & NPDES Confluence 061, 062, 067 San Isidro Arroyo
HP21 -107.573 35.539 HP and Photo Stream - San Isidro Arroyo
HP31 -107.519 35.580 HP and Photo Stream - San Isidro Arroyo
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Site ID

Easting

Northing

Location Type 1

(HP / Photo)

Location Type 2

(Stream / NPDES Confluence)

Associated NPDES

Confluence

Stream Reach

PP159 -107.566 35.498 Photo Only Stream - Doctor Arroyo

PP289 -107.559 35.505 Photo Only Stream & NPDES Confluence 097 (proposed) Doctor Arroyo

HP16 -107.556 3555115 HP and Photo Stream - Doctor Arroyo

PP160 -107.554 35.519 Photo Only Stream - Doctor Arroyo

PP161 -107.551 35.525 Photo Only Stream - Doctor Arroyo Tributary
PP290  -107.550 35528  Photo Only Stream & NPDES Confluence 095 Doctor Arroyo Tributary
HP17 -107.550 35.528 HP and Photo Stream & NPDES Confluence 098 (proposed) Doctor Arroyo

PP291 -107.548 351535 Photo Only Stream & NPDES Confluence 099 (proposed) Doctor Arroyo

PP167 -107.576 35.513 Photo Only Stream - Doctor Arroyo Tributary
PP168 -107.555 35.534 Photo Only Stream - Doctor Arroyo Tributary
PP292 -107.549 35.538 Photo Only Stream & NPDES Confluence 080 Doctor Arroyo Tributary
PP163 -107.531 35.528 Photo Only Stream - Doctor Arroyo Tributary
PP164 -107.527 35.533 Photo Only Stream - Doctor Arroyo Tributary
PP166 -107.545 35.542 Photo Only Stream - Doctor Arroyo Tributary
HP18 -107.539 35.552 HP and Photo Stream - Doctor Arroyo

Note:

Location HP12, formerly included in

dropped from the list of photopoints

location as the formerly proposed HP

the site Sampling Plan, was dropped as an HP site due to a lack of evidence of past flow events. Location PP162 and PP165 were also
due to lack of access or no evidence of past hydrology. PP12A and PP12B were added to list of photopoints. PP12A is at the same
12. PP12B is located upstream of PP12A at the confluence of two canyon drainage channels.
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4.4 Quality Assurance and Control

The LRM team of evaluators consisted of both onsite and regional technical staff with a combined 58
years of experience in hydrology, hydrogeology and geology including experience in the arid southwest
United States. Field replicates were completed at Mulatto Canyon assessment points WP-23/ WP-24
and WP-25, all of which had previously been evaluated as a part the UAA NMED in 2012 (NMED, 2012).
The NMED Hydrologic Protocol allows for the stream reaches to be characterized as ephemeral after
completing the evaluation of the first six indicators if the score does not exceed a combined value of
two. However to further support the HP findings the LRM conducted an evaluation of all 14 HP Level 1
indicators, regardless of whether the preliminary score indicated the evaluation could be stopped
earlier. Since the results of the 2012 NMED Level 1 Evaluation did not necessitate the analysis of more
than the first six indicators, the final scores of the LRM and NMED evaluations are not directly -
comparable. Despite this, both Level 1 Evaluations indicated that these reaches of Mulatto Canyon are
ephemeral.

Prior to conducting the field work at LRM, NMED representatives requested permission to visit LRM
during the planned implementation of the field investigations to provide additional HP training and
support. To further ensure the proper application of the HP methodologies, LRM staff requested that
NMED representatives complete simultaneous HP evaluations at two locations during the assessment.
Accordingly, NMED staff was on-site on June 20, 2017 and completed independent assessments of HP-
11 and HP-21. In both instances the LRM and NMED scores were within 1 point of each other. Copies of
the NMED field sheets are included in Appendix D.

4.5 Level 1 Evaluation Results

The results of the Level 1 Evaluation for each Assessment Unit, or subwatershed, are located in
Appendix D. This includes the Cover Sheet for each Assessment Unit followed by the Level 1 Hydrologic
Determination Field Sheets for each HP point located within the Assessment Unit. The Cover Sheet
documents the hydroclimatic conditions and any observed hydrologic modifications such as constructed
diversions, NPDES outfalls, or groundwater pumping that was present/ occurring during the evaluation.
The Level 1 Hydrologic Determination Field Sheets document the score for each Level 1 Indicator and
include field notes and photos from the assessment points. A photo log for each of the drainage
channels is located in Appendix A. This includes upstream and downstream photos collected at each of
the photo (PP) and HP assessment points and generally follows the progression of each drainage
channel from its upper headwaters to its outlet. A site overview map depicting all HP and PP locations is
found in Figure 3. Subwatershed maps including the relevant monitoring locations are also provided in
Figures 7 -11. Table 3 includes a summary of the Level 1 Evaluation score for all 14 indicators at each
assessment point. Figures 12 - 15 depict the drainage profile for the primary drainage channels within
the study area. A discussion of the Level 1 Evaluation results for the Category 1 — 3 watersheds are
provided in section 4.5.1 - 4.5.3.
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4.5.1 Category 1 Subwatersheds
Subwatersheds 1A and 1B

The Category 1 Subwatersheds consists of lower order headwater streams. Subwatershed 1A and 1B
exist in the uppermost headwaters of Mulatto Canyon and Arroyo Tinaja and are characterized by steep
canyons and terrain. Both of these subwatersheds are located within the Semiarid Tablelands Level IV
Ecoregion (22j) which consists of mesas, plateaus, valleys, and canyons formed mostly from flat to gently
dipping sedimentary rocks with quaternary aged colluvium with large areas of bedrock outcrops and
colluvium with valley-fill alluvium. Grass, shrubs, and woodlands cover the tablelands (Griffith et al.,
2006). Rough basal terrain and steep cliffs along the eroded margins of the drainage channels limited
access into the canyons. Assessment point HP14 was established in the headwater canyons within the
largest drainage channel in Subwatershed 1B (Figure 8). The assessment point is located near the
eastern, downstream, edge of the canyons where the channel slope begins to decline prior to entering
the rolling topography of the lower plain (Figure 13). This assessment point is within the highest order
drainage channel of the upper canyon headwaters and is representative of the stream reach within the
canyons with the greatest potential to support a non-ephemeral flow regime. The assessed flow regime
at this location provides a conservative estimate of the flow regime of the lower order headwater
canyon drainage channels which feature less developed channel characteristics and smaller contributing
drainage areas. See Appendix A photopoint PP151 located within the largest canyon headwater
drainage within Subwatershed 1A where the channel is less developed, more steeply incised, and is less
vegetated along banks of the channel. The Level 1 Evaluation score at HP14 is 6.5, which supports a
determination of an ephemeral flow regime.

Two additional HP assessments were completed for these subwatersheds. HP11 was established near
the Level IV Ecoregion boundary and outlet of Subwatershed 1A (Figure 7), and HP13 was established at
the outlet of Subwatershed 1B (Figure 8). Location HP12, formerly included in the site Sampling Plan
within Subwatershed 1A, was dropped as an HP site and changed to a photopoint (PP12A) due to an
absence of a defined drainage channel. This location may be representative of a depositional segment of
the discontinuous ephemeral flow system where the drainage channel vanishes and sheetflow
permeates across the channel fan or floodout zone. PP12B was also added in this drainage and is located
upstream of PP12A at the confluence of two canyons. See Appendix A for photos of these locations. An
HP assessment was not completed at the outlet of Subwatershed 1A because a defined channel was not
present in this location either. Both HP11 and HP13 are located northeast of the canyons where the
landforms transition to the rolling topography of the lower plain seen throughout the rest of the study
area (Figure 12, Figure 13). These locations were established at, or very close to, the subwatershed
outlet in the channels with the largest contributing drainage area. These points are located within the
stream reach, with the greatest potential to support non-ephemeral flow and therefore provide a
conservative estimation of the flow regimes of the lower order tributaries within their respective
subwatersheds. When applicable photopoints were established in the lower order portions of the
disconnected drainages to provide evidence that their flow regime and channel structures are similar in
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Table 3: Level 1 Hydrology Protocol Evaluation Scores.

Particle

y ¥ Absence of A In-Channel 4 Iron
Filamentous Differences Floodplain Size or Sediment Seeps
Sub- Water in : Benthic R Rooted Upland . te / P Structure: Hydric P Oxidizing
Stream Reach Fish 9 Algae/ in ¥ Sinuosity* and Channel ¢ Stream : on Plants and v Total
Watershed Channel Macroinvert, 2 2 Plants in 2 7 Riffle-Pool Soils 4 P Bacteria/
Periphyton Vegetation Dimensions Substrate and Debris  Springs !
Streambed Sequence Fungi

Sorting

HP11 Arroyo Tinaja 1A 0 0 0 0 S 2 1(1) 15 0 0 0 05 0 0

HP13 Mulatto Canyon 18 0 0 0 0 0 3 1(0.5) 15 0 15 0 05 0 0 7.5
HP14 Mulatto Canyon 18 0 0 0 0 0 2 1(1) 15 0 15 0 0.5 0 0 65
HP15 San Isidro Arroyo 1C 0 0 0 0 2 2 1(1) 3 0 0 0 0.5 0 0 8.5
HP16 Doctor Arroyo 1D 0 0 0 0 1 1 (1) 3 0 0 0 05 0 0 65
HP17 Doctor Arroyo 1D 0 0 0 0 2 1 2(1) 3 0 0 0 05 0 0 85
HP18 Doctor Arroyo 1D 0 0 0 0 0 1 20) 15 0 15 0 0 0 0 6
HP21 San sidro Aroyo  2ABC 0 0 0 0 2 2 12) 15 0 0 0 0.5 0 0 8
HP31 SanIsidro Arroyo  3ABCD 0 0 0 0 2 2 1(0.5) 15 0 0 0 05 0 0 7

Note
*Sinuosity was determined both in the field (value in parentheses) and from the National Hydrography Dataset. The larger of the two numbers was used in the final score.
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nature to the assessment point locations (see PP12A and PP12B in Subwatershed 1A). There have been
no modifications to the drainage channels or their contributing areas within these subwatersheds. As
previously noted, groundwater withdrawals from the LRM production wells are from the Gallup Aquifer
located approximately 1000 ft bgs. The aquifer is confined and is not in direct connection with any of the
drainages within the study area and could not have impacted the results of this evaluation. The Level 1
score for both HP11 (5) and HP13 (7.5) support a determination that these headwater drainages are
ephemeral.

Subwatersheds 1C and 1D

Subwatershed 1C and 1D consist of the headwaters of San Isidro Arroyo and Doctor Arroyo and are
primarily characterized by the rolling topography of the lower plain. The subwatersheds are located
predominately within the San Juan/ Chaco Tablelands and Mesas (22i) Level IV Ecoregion described as
plateaus, valleys, and canyons with a mix of desert shrub, semi-desert-shrub-steppe, and semi-desert
grasslands. The area is composed of gently dipping Tertiary and Cretaceous sedimentary rocks with
quaternary aged colluvium, colluvium with valley fill alluvium, and discontinuous eolian deposits (Griffith
et al., 2006). Approximately 11 percent (584.7 acres; 0.91 mi?) of Subwatershed 1C (5413.9 acres; 8.46
mi2) is located within the Semiarid Tablelands Level IV Ecoregion (22j).

Assessment point HP15 was determined to be representative of Subwatershed 1C as the vast majority of
the watershed falls within the rolling plain topography (Figure 9). The lower order tributaries in the
upper canyon headwaters and within the transitional zone between the canyon and rolling hill
topography (see PP157) exhibit similar stream channel characteristics as found at assessment points
HP14 and HP13 within Subwatershed 1B. Therefore, an HP assessment point was not completed in the
headwaters of Subwatershed 1C. HP15 was established at the subwatershed outlet within the highest
order drainage channel (Figure 14). It is located at the lowest elevation within the subwatershed and
receives the entirety of the subwatersheds drainage. This location is representative of the stream reach
with the greatest potential to support non-ephemeral flow and therefore provides a conservative
estimation of the flow regime of the upstream, lower order, tributaries within the subwatershed. HP15
had the greatest channel and floodplain width of the locations observed within the watershed (see
Appendix A PP156, PP157, and PP158). Stream beds within the subwatershed consisted of fine to
medium grained sand and silt and poor substrate sorting was found throughout. Upland vegetation was
present within the channel at PP156 and PP158 but did not encroach on the channel at HP15. No
modification to the drainage channels or their contributing drainage area has occurred in Subwatershed
1C. The result of the Level 1 Evaluation at HP15 (HP Score: 8.5) supports the determination of
ephemeral flow for the drainage channels within subwatershed 1C.

Subwatershed 1D includes nearly the entirety of Doctor Arroyo from its upper headwaters to
approximately 3000 ft upstream of its confluence with San Isidro Arroyo (Figure 10). The subwatershed
covers the eastern end of the MMD permit boundary. A mining exclusion area was also established in
the vicinity of Doctor Springs (S-3). There have been no modifications to the trunk of the Doctor Arroyo
channel however mining along the western end of the subwatershed has removed a portion of an
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unnamed tributary {(approximately between PP167 and PP168) that previously reported to Doctor
Arroyo near the northern permit boundary. This drainage will be reconstructed during mine reclamation
using appropriate geomorphic and engineering design principles. NPDES outfall 080 was also built for
treating disturbed area runoff from mining activities downstream of PP168 in this unnamed tributary. A
dike was built along the western end of the exclusion area which diverts runoff from mining related
disturbance to NPDES outfall 095. Both of these outfalls are temporary and, based on their relatively
small drainage areas (292 acres; ~4.75% of the Doctor Arroyo Watershed), have resulted in negligible
reductions in the quantity of surface runoff to Doctor Arroyo. A diversion was also built in the
southwestern headwaters of Doctor Arroyo to redirect drainage away from the mining area to the
north. This has resulted in a change in the drainage break and directed more water towards the San
Isidro Arroyo. The area affected by this diversion is also small (149 acres; ~ 2.43% of the Doctor Arroyo
Watershed) and the amount of water that has been redirected should have had negligible impact on the
Doctor Arroyo flow regime or channel morphology.

Three assessment points were established within Subwatershed 1D: HP16 immediately upstream of the
mining exclusion area, HP17 immediately downstream of the mining exclusion area, and HP18 at the
outlet of the Doctor Arroyo 1D subwatershed. During the field investigation point HP18 was moved
upstream approximately 1500 ft south from its proposed location due to limited accessibility. Water
was identified in the channel near Doctor Spring (S-3) within the mine exclusion area at photopoint
PP160 (Appendix A). The spring reports to a livestock tank that produces minor contributions of
overflow to the channel. In 2013 LRM installed a water supply tank, which is supplied by wells W22-211,
W22-212, and W22-213, and three livestock drinkers to supplement the needs of the rancher and supply
additional water to the small wetland feature in the area. The combined annual withdrawal from these
three wells since 2013 has ranged from 0.1 - 0.4 ac-ft per year (mean: 0.2 ac-ft per year). Overflow from
the Doctor Spring area evaporates or soaks into the ground within a short distance (< 900 ft within
Doctor Arroyo). Assessment points HP16 and HP17 were established at the upstream and downstream
portion of the mining exclusion area to evaluate potential changes to the Doctor Arroyo channel flow
regime at the LRM MMD permit boundary. HP18 was located as close to the Doctor Arroyo watershed
outlet as possible to represent the channel reach with the lowest elevation, largest contributing
drainage area, and most developed hydrologic flow regime. This location provides a strong indication of
the flow regime of the upstream lower order tributaries, absent direct connection with springs, which
drain to it. Appendix A includes the photo log of the Doctor Arroyo watershed and Figure 15 shows the
drainage profile within the Doctor Arroyo channel. Photopoints were established in the tributary
headwaters and at their confluence with the trunk of Doctor Arroyo. PP167 and PP168 were established
at the upstream and downstream unaffected portions of the tributary that has been partially mined
through. The drainage channel in these areas exhibit similar characteristics to stream reaches found at
similar elevations within the subwatershed. PP290 and PP291 are located downstream of temporary
NPDES outfalls 080 and 095 where discharge water from these outfalls would enter the receiving
stream. The drainage area reporting to these two outfalls represents less than five percent of the Doctor
Arroyo watershed and the construction of these structures should not have altered the Doctor Arroyo
flow regime. The photo documentation of the drainages within the watershed indicates that the three
assessment points should be representative of the entirety of the subwatershed except for the 900 ft of
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saturated channel adjacent to Doctor Springs. Scores from the Level 1 Evaluation at the three
assessment points range from 6 — 8.5 and support the determination that the remainder of
Subwatershed 1D is ephemeral.

4.5.2 Category 2 Subwatershed

Subwatershed 2ABC is located within the San Isidro Arroyo and encompasses the Category 1 watersheds
of Arroyo Tinaja (1A), Mulatto Canyon (1B), and San Isidro Arroyo (1C) (Figure 11). This area collects
drainage from both the upper canyons and lower plains. This watershed encompasses the majority of
the LRM and includes several diversions built to direct runoff from upstream watersheds that have not
been affected by mining away from areas disturbed by mining activities. Arroyo Tinaja and Mulatto
Canyon were both diverted to the north and now wrap around the northern perimeter of the mining
area before reconnecting with the native Arroyo Tinaja channel near photopoint PP284. The Arroyo
Tinaja flows to the north where the channel courses into a broad grassy valley with a very shallow valley
slope of 0.3% (see Figure 12 and Appendix A photopoint PP285). This location is considered
representative of the channel fan or floodout zone where sediment aggrades within the discontinuous
ephemeral flow system. Some mudcracks were seen in this area but there was no evidence of
concentrated flow. Several temporary NPDES outfalls have also been built adjacent to the Arroyo Tinaja
channel near PP283 and PP284. The modified portion of the Arroyo Tinaja channel (see PP169, PP283,
PP284) exhibits swale-like characteristics with a broad shallow channel that is densely vegetated. The
bed material consists of silt and fine sand and there are no riffle-pool structures. These channel
characteristics are not uncommon within the watershed and are seen at similar elevations (~6600 —
6700 ft msl) within the native reaches of the San Isidro Arroyo (see PP286, PP287, PP288). Mulatto
“Canyon was mined through during the early history of mining at LRM as approved under MMD Permit
19-2P, and drainage from upstream watersheds 1B has been diverted to the north through the existing
course of the re-constructed Mulatto Canyon channel. The channel now extends from approximately
HP-13 at the outlet of Subwatershed 1B to photopoint PP169 where it connects with the Arroyo Tinaja
(see Figure 11). Several temporary NPDES outfalls have been constructed along this reach of the re-
constructed channel of Mulatto Canyon. The drainage channel near PP281 has features similar of the
native drainages just downstream of the mesa canyons where the landforms transition to a rolling
topography (see HP11). The remainder of the channel (see PP282) has characteristics similar to the
Arroyo Tinaja diversion. :

The drainage from several small unnamed tributaries in the headwaters of the San Isidro Arroyo has
been diverted to the east around the southern perimeter of the mine. A small dike was also constructed
in the reach between HP15 and PP286 to direct water towards NPDES outfall 096. Several temporary
outfalls were constructed in vicinity of PP286 and further to the north near PP288. As described above,
the San Isidro Arroyo Channel broadens and the density of the upland vegetation increases within the
channel as the channel slope lessens (see Appendix A San Isidro Arroyo photos and Figure 14).
Assessment point HP21 was established at the outlet of Su bwatershed 2ABC after the confluence of
Arroyo Tinaja and Mulatto Canyon and is representative of the hydrologic process of the entire
subwatershed. HP21 is located in the stream reach with the greatest potential to support non-
ephemeral flow within the 2ABC subwatershed and therefore provides a conservative estimation of the
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flow regime of the upstream, lower order, tributaries that drain to it. The Level 1 Evaluation score for
assessment point HP21 was 8.0 and supports the determination that the flow is ephemeral. This is in
agreement with the results documented by NMED in the 2012 Use Attainability Analysis (UAA), which
indicated this reach of the San Isidro Arroyo is ephemeral (NMED 2012). The HP21 Level 1 Evaluation
score is very similar to the HP15 score (8.5) recorded at the outlet of Subwatershed 1C, which is also
located within the lower plains. The Level 1 Evaluation scores observed at assessment points HP-11 (5)
and HP13 (7.5), located upstream near the outlets of Subwatersheds 1A and 1B at the base of the mesa
canyons, and HP14 (6.5) also located upstream within the mesa canyons, further indicate that the flow
regime within Subwatershed 2ABC is ephemeral. Photos throughout the 2ABC sub-watershed provide
additional evidence that the flow regime remains consistent (see Appendix A).

4.5.3 Category 3 Subwatershed

Watershed 3ABCD includes the lower reach of the San Isidro Arroyo just before its confluence with
Arroyo Chico and encompasses all of the Category 1 and Category 2 subwatersheds analyzed (Figure 11).
There have been no alterations to the stream channel or mine related construction within the drainage
area downstream of Subwatersheds 2ABC and 1D. Hydrologic assessment point HP31 was established
within the San Isidro Arroyo just above its confluence with the Arroyo Chico approximately 4.8 miles
downstream of the mining boundary. HP31 is located in the stream reach with the greatest potential to
support non-ephemeral flow within the San Isidro Arroyo watershed because it is located at the lowest
elevation and receives runoff from all of the subwatersheds. Therefore the hydrologic regime observed
at HP31 provides a conservative estimation of the flow regime of the upstream lower order tributaries
that drain to it. The Level 1 Evaluation score for assessment point HP-31 was 7.0, which provides further
evidence that the flow in the San Isidro Arroyo is only in response to precipitation and snow melt
events. This is similar to the scores observed at HP18 (6) and HP21 (8) which are also located in the
lower topographic portion of the drainage basin (~ 6450 — 6550 ft msl). The Level 1 Evaluation scores
observed at assessment points HP-11 (5) and HP13 (7.5), located near the outlets of Subwatersheds 1A
and 1B at the base of the mesa canyons, and HP14 (6.5), located within the mesa canyons indicate that
the flow regime in the upstream, lower order reaches, of the drainage basin are also ephemeral.

Water was identified in one reach of Doctor Arroyo (PP160). This reach is located within the mining
exclusion area and receives overflow from bedrock wells that supplement the water available to the
rancher’s cattle and to the wetland in the Doctor Springs (S-3) area. The drainage channel has a sand
bottom and the water in the channel evaporates or soaks into the ground within a short distance (< 900
ft). Assessment points HP16 and HP17 were established at the upstream and downstream portion of the
mining exclusion area, with HP17 located approximately 4000 ft downstream of Doctor Springs. Level 1
Evaluation scores at HP-16 and HP-17 were 6.5 and 8.5 indicating that the flow regime of Doctor Arroyo
immediately above and below the exclusion area is ephemeral and that the saturated reach adjacent to
Doctor Springs is not representative of the normal conditions within the Doctor Arroyo channel.

Nine Level 1 HP Evaluations were completed at representative points throughout the San Isidro Arroyo
watershed (3ABCD). The assessment points were located in a range of topographic and geomorphic
features within the basin including two Ecoregions. The scores from all nine evaluations indicate that
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the flow regime of the drainage channels within the San Isidro Arroyo watershed are ephemeral and
support the determination made by NMED in their 2012 Use Attainability Analysis for the San Isidro
Arroyo and Mulatto Canyon (NMED 2012). These results are in agreement with past observations that
significant quantities of groundwater are not present in the alluvium in this area and that none of the
streams exhibit perennial flow (Cooper and John, 1968). This was further supported by information
provided in the LRM MMD Permit 19-2P by pre-mine drilling events which found no appreciable
groundwater within the unconsolidated overburden above the most shallow coal seam and along
alluvial channels. Monitoring of stream flow as part of MMD Permit 19-2P substantiates that the
drainage channels only flow in direct response to storm events and have channel bottoms that are
above the local water table. In limited locations, groundwater discharges naturally to several springs
and artificially by privately owned livestock water wells within and adjacent to the LRM MMD permit
area. Water emanating from these features is limited in quantity, typically evaporating or soaking into
the ground within short distances, and is not of sufficient volume to alter the flow regime of adjacent
drainage channels. Many of these features were approved to be mined through and potential impacts to
those located outside of the disturbance area are limited by the low hydraulic conductivity of the water
bearing bedrock units which minimize potential water level drawdowns. Impacts to these features are
addressed through the mitigation requirements of the Army Corp of Engineers Clean Water Act Section
404 permit (Action No. NM-97-00200) and MMD Permit 19-2P. The LRM’s water supply wells are
completed in the Gallup Aquifer which is greater than 1000 ft bgs. This aquifer is hydrologically isolated
from the mining activities, upper bedrock units, and drainage channels by several hundred feet of low
permeable bedrock. Several of the drainage channels within the watershed have been modified to direct
upland runoff around the perimeter of the mining area and some of the contributing drainage areas
have been temporarily modified with the construction of sediment basins to capture and treat disturbed
area runoff from mine areas. Evidence collected during the 2017 field application of the HP clearly
indicates all stream channels within the San Isidro Arroyo watershed are ephemeral, and remain
ephemeral just as they were prior to mining.

5 Conclusion

The Level 1 HP Evaluations (9) completed at hydrologically representative locations throughout the San
Isidro Arroyo watershed indicate the drainages throughout the watershed are.ephemeral. This reaffirms
data collected for the LRM MMD Permit 19-2P prior to mining which indicated that the drainage
channels within and adjacent to the mining area only flow in response to storm events and that channel
‘bottoms are above the local water table. Groundwater is not present in the shallow overburden or
channel alluvium, bedrock groundwater is typically confined at appreciable depths below the bottoms of
stream channels. The few springs that are located within and adjacent to the LRM permit area within
the watershed feature limited and diffuse discharge that typically evaporates or soaks into the ground
within short distances. Hydrologic alterations including the diversion of upland runoff around the
perimeter of the mining area and construction of temporary sediment basins to provide sediment
control for affected area drainage have not impacted the natural hydrologic regime of these drainages
as they remain the same as they were prior to mining. Based on the results of the Level 1 Hydrology
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Protocol evaluations, supporting regional hydrologic studies, and mine-specific hydrologic information
as provided in the MMD permit, the LRM believes there is sufficient information to warrant an
ephemeral hydrologic classification for all stream segments within the San Isidro Arroyo watershed. The
LRM does not believe it is feasible for these drainages to attain the designated use of marginal warm
water aquatic life and primary contact because of the factor defined at 40 CFR 131.10(g)(2): natural,
ephemeral, or intermittent or low flow conditions or water levels prevent the attainment of the use.
Therefore the LRM intends to pursue the classification of these drainages under §20.6.4.97 NMAC for
ephemeral waters with the appropriate limited aquatic life use and secondary contact designation.
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Figure 12. Arroyo Tinaja drainage profile.
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Figure 13. Mulatto Canyon drainage profile.
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Figure 14. San Isidro Arroyo drainage profile.
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Figure 15. Doctor Arroyo drainage profile.
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Appendix A

Lee Ranch Mine Photo Log



Lee Ranch Mine — Arroyo Tinaja Photos

Subwatershed 1A

P2 — PP151 Downstream
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Lee Ranch Mine — Arroyo Tinaja Photos

Subwatershed 1A (cont.)

“ P1 pstrm Y 3558

Subwatershed 2ABC

P10

P11—-PP283 Upstream P12 — PP283 Downstream




Lee Ranch Mine — Arroyo Tinaja Photos

Subwatershed 2ABC (cont.)

P15 — PP285 Upsrea P16 - PP28 Downstream
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Lee Ranch Mine — Mulatto Canyon Photos

Subwatershed 1B

P17 — HP14 Upstream P18 — HP14 Downstream

P19 — HP13 Upstream

Subwatershed 2ABC

P21 - PP281 Upstream P22 — PP281 Downstream
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Lee Ranch Mine — Mulatto Canyon Photos
Subwatershed 2ABC (cont.)

P23 - PP282 Upstream P24 — PP282 Downstream
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Lee Ranch Mine — San Isidro Arroyo Photos

Subwatershed 1C

i

P30 — PP158 Downstream
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Lee Ranch Mine — San Isidro Arroyo Photos

Subwatershed 1C (cont.)

s

Subwatershed 2ABC

P35 — PP153 Upstream




Lee Ranch Mine — San Isidro Arroyo Photos

Subwatershed 2ABC (cont.)

P41 - PP170 Upstream | P42 — PP170 Downstream




Lee Ranch Mine — San Isidro Arroyo Photos

Subwatershed 2ABC (cont.)
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P48 — PP288 Downstream




Lee Ranch Mine — San Isidro Arroyo Photos

Subwatershed 2ABC (cont.)

P49 — HP21 Upstream

Subwatershed 3ABCD

P51 — HP31 Upstream Eaii 'P52 — HP31 Downstream
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Lee Ranch Mine — Doctor Arroyo Photos

Subwatershed 1D
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Lee Ranch Mine — Doctor Arroyo Photos

Subwatershed 1D

V|

P64 — PP290 Downstream
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Lee Ranch Mine — Doctor Arroyo Photos

Subwatershed 1D (cont.)
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P66 — HP17 Downstream

P69 — PP167
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Lee Ranch Mine — Doctor Arroyo Photos

Subwatershed 1D (cont.)

i : \
1

75— PP163 pstea P76 — PP163 Downstream
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Lee Ranch Mine — Doctor Arroyo Photos

Subwatershed 1D (cont.)

P78 — PP164 Downstream

! '
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Lee Ranch Mine — Spring Photos

San Isidro Arroyo Watershed

San Isidro Spring (S-1) — The San Isidro Spring is located approximately 0.6 miles south of the current
surface effects area.

D/600 Spring (S-6) — The D/600 spring was previously mined through as approved by MMD Permit
19-2P.

16 of 20



Lee Ranch Mine — Spring Photos

San Isidro Arroyo Watershed (cont.)

Pena Spring (S-10) — Pena Spring is located approximately 0.4 miles north of the LRM MMD permit
boundary.

Doctor Arroyo Watershed

[ ANBY 2058

Unnamed Spring (S-2) — Unnamed Spring S-2 is located near the headwaters of the Doctor Arroyo
Watershed. 17 of 20



Lee Ranch Mine — Spring Photos

Doctor Arroyo Watershed (cont.)

Watershed.

Montano Spring (S-4) — The Montano Spring is located immediately adjacent to the mines current
surface effects area and is approved to by mined through by MMD Permit 19-

2P,
18 of 20



Lee Ranch Mine — Spring Photos

Doctor Arroyo Watershed (cont.)

;- A_: By - k4 - ¥ . o

Ojo Redondo Spring (S-5) — The Ojo Redondo spring is located adjacent to the surface effects area
and is approved to by mined through by MMD Permit 19-2P.

oA 20 )

Burro Spring (S-7) — Burro Spring was mined through as approved as approved by MMD Permit
19-2P.

19 of 20



Lee Ranch Mine — Spring Photos

Doctor Arroyo Watershed (cont.)

Salazaar Spring (S-8) — Salazaar Spring is located approximately 0.9 miles east of the mines current
surface effects area.

Coal Mine Spring (S-9) — Coal Mine spring is located approximately 0.6 miles east of the mines current
surface effects area.

20 of 20
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Appendix B - Trilinear Diagrams
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Appendix B - Trilinear Diagrams

Montano Spring
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Appendix B - Trilinear Diagrams
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Appendix B - Trilinear Diagrams
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Appendix B - Trilinear Diagrams
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Appendix C - Wildlife and Plant Species List

TABLE Vi1

LRM UAA

LIST OF SPECIES OCCURRING ON THE LEE RANCH MINE PERMIT AREA {SOUTHERN UNIT ONLY)-

1983 through 1389 OBSERVATIONS

Relative

Cammon Name Scientific Name When Observed Residency’ Abundance?
Birds

Great Blue Heron Ardea heroides Seplember M R
Turkey Vulture Cathartes aura August, September S U
Canada Goose Branfa candensis December M R
Gadwall Anas strepera November-February W u
Mallard Anas platyrhynchos November-February M U
Green-winged Teal Anas crecca September M U
Bald Eagle Halfaeetus lsucocephalus January M U
Northern Harrier Circus cyaneus September-April, July W C
Swainson Hawk Buteo swainsoni May, September, Octooer M U
Red-tailed Hawk Buteo jamsaicensis Year Round R, M J
Ferruginous Hawk Buteo regalis September 8 R
Golden Eagle Aquifa chrysaetos Year Round R U
American Kesirel Fafco sparserius Year Round R c
Prairie Falcon Falco mexicanus September b u
Scaled Quail Callipepla squamata Year Round R )
American Coot Fulica amerfcana Ssptember (Y] u
Killdeer Charadrius vociferus March-October S C
Greater Yellowlegs Tringa melanoleucus August MS u
Long-billed Curlew Numenius americanus August M,S R
Mourning Dove Zenaida macroura May-Oclober S.M c
Great Horned Owl Bubo virginfanus Year Round R U
Burrowing Ow! Athene cunfcularia April-October s Cc
Shert-eared Owl Asio flammeus February WY R
Cammon Nighthawk Chordeiles minor June-August 8 U
White-throated Swift Aeronautes saxatalis June-August S R

'Residency: S = Summer (probable breeder): W = Winter: M = Migrant through area; R = Year Round
“Relative Abundance: Subjective measure due to equivalency differences from species to species, e.g., "Abundant” could reflect 2,000
Horned Larks on the Permit Area, whereas in Northern Harriers the number would be 20. Relative abundance is
expressed in this table as A = Abundant, very high density in the area for the species in questions; C = Comman,
high to moderate density; U = Uncammon, low density; R = Rare, very low density.

LRCC PERMIT 19-3F
May 2a, 1598

1 of 11



Appendix C - Wildlife and Plant Species List LRM UAA
TABLE Wi-1 {cont'd)
Relative

Common Name Sclentific Name When Observed Residency’ Abundance?
Broad-failed Hummingbird Sedasphorus platycercus June-August 8 U
Gray Flycatcher Empidonax wrightif iay, August, September 5 U
Say's Phoebe Sayornis saya tay, August, Seplember S U
Gassin Kingblrd: Tyrannus vociferans May 3 R
Western Kingbird Tyrannus verticalis Fugust-September 3 e
L.oggerhead Shrike Lanius ludovicianus Year Round R c
Common Raven Corvus corax Year Round R C
Homed Lark Eremophilia alpestris Year Round R C
Wiolet-green Swallow Tachycineta thalassina June, September 8 U
Barn Swallow Hirundo rustica July, August s R
CIIff Swallow Peirochelidon pymhonota Iay, August s C
Rock Wren Salninctes obsofetus September 5 U
Bewick Wren Thryomanes brewicki September S u
Mountain Bluebird Siaffa cirrucoides April; May, September M U
Hermit Thrush Catharus guttatus September M R
Northern Mockingbird Mimus polvgioctfos Year Round R U
Sage Thrasher Creoscoples montanus June-September 5 C
Eurgpeari Starling Sturnus vulgars May, September ™ U
Green-tailed Towhes Finffo chiorurus September 5 (5]
Spofted Towhee Pipifos maculatus Seplember ] u
Ganyon Towhee Pipifo fuscus Year Round R c
American Tree Spamow Spizella arborea February W U
Chipping Sparfow Spizelta passering Septemnber M C
Brawar's Sparrow Spizella breweri June-September 3 U
Wesper Sparrow Pooecstes gramineus May ] U
Lark Sparrow Chondestes grammacus June-September 8 C
Sage Sparrow Amphispize belfi Year Round R C
white-crowned Sparrow Zonotrichia feucophrys January-February W U
Dark-eyed Junco Jurico hryernalis January- March W R
Red-winged Blackbird Agelaius phoeniceus May-Septamber S R

'Residency: S = Summer {probable bresder), W = Winter, M = Migrant through area; R = Year Round

2Relative Abundance: Subjective measure due to equivalency differences fram species to specles, 8.0, "Abundant” could reflect 2,000
Homed Larks on the Permit Area, whereas in Northern Harriers the number would be 20. Relative abundance is
expressed in this table as A = Abundant, very high density in the area for the species in guestions; C = Common,
high to moderate density; U = Uncommon, low density; R = Rare, very low density.

LRCC PERMET 15-2F 2 of 11

May 28, 1958




Appendix C - Wildlife and Plant Species List LRM UAA

Relative
Common Name Scientific Name When Observed Residency’ fbundance®
Western Meadowlark Stumefla neglecta Year Round R c
Yellow-headed Blackbird Xanthocephalus xanthocephalus September W R
Brewer's Blackbird Euphagus cyanocephalus Year Round R u
Brown-headed Cowbird Molothrus ater May, June, July S U
American Goldfinch Carduelis americana February W u
Mammals
Desert Cottontal Syivitagus audubon Year Round R C
Black-tailed Jackrabbit Lepus californicus Year Round R C
White-tailed Antelope Squirrel  Ammospermophilus leucurus  April-October R c
Spotted Ground Squirrel Spermophilus spilosoma April-October R u
Gunnison's Prairle Dog Cynomys gunnisoni Apri-Oclober R U
Silky Pocket Mouse Ferognathus flavus Year Round R C
Ord's Kangarco Rat Dipodomys ordii Year Round R C
Banner-lailed Kangaroo Rat Dipodomys spectabolis Year Round R C
Western Harvest Mouse Reithrodonfomys megalotis Year Round R A
Deer Mouse Peromyscus manfcufatus Year Round R A
Northern Grasshopper Mouse  Onychomys leucogaster Year Round R C
White-throated Woodrat Nectoma albigula Year Round R U
Coyote Canis latrans Year Round R c
Kit Fox ' Vulpes macrotls Year Round R c
Badger Taxidea taxus Year Round R U
‘Residency: S =Summer (probable breeder); W = Winter; M = Migrant through arsa: R = Year Round
?Relative Abundance: Subjective measure due to equivalency differsnces from species to species, e.¢., "Abundant” could reflect 2,000

Horned Larks on the Permit Area, whereas in Northern Harriers the number would be 20. Relative abundance is
expressed in this table as A = Abundant, very high density in the area for the species in questions; C = Common,
high to moderate density; U = Uncommon, low density; R = Rare, very low density,

LRCC PERMIT 15-28 3 of 11
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TABLE Vii-1 (cont'd)

Relative

GCommon Name Scientific Name When Observed Residency’ Abundance®
Elk Cervus canadensis Year Round R U
Mule Deer Odocoifsus hernionus Year Round R u
Herpetofauna
Tiger Salamander Ambystoma tigrinum April-Oclober R c?
Woondhouse's Toads Bufo woodhousi Apri-October R C
Spadefoot Toads Scaphiopus sp. July-September R C
Lesser Earless Lizard Holbrookia maculata April-Cetober R c
Frairie Lizard Sceloporus undulaius April-October R c
Short-horned Lizard Phrynosoma dougfassl May-October R U
Whigtall Cremidopharus sp. May-October R U
Gopher Snzke Pituophis mefancleucus Tay-September R u
Western Terrestrial Garter Snake Thamnophis elegans May-September R U
Prairie Rattlesnake Crotalfs viridis May-September R G
Aguatic Insects
Baékswimmers Notonecta sp. May-September R U
Water Boatmen Coroxidae WMay-September R U
Mayflies Ephsmeroplera May-September R u
Predacious Diving Beelles Dytiscidas Way-September R U
Caddisflies Trichoplera Meaw-September R U
unidentified Cuolsoplers Iay-September R u
Tadpole Shrimp Triops longicadadus May-September R U

'Residency: S = Summer (probable breeder); W = Winter; M = Migrant through ares; R = Year Round

’Relative Abundance: Subjective measure due to equivalency differences from species to species, e.g., "Abundant” could reflect 2,000
Hormed Larks on the Permit Area, whereas in Northern Harriers the number would be 20. Relative abundance is
expressed in this table as A = Abundant, very high density in the area for the species in questions; G = Commor,

high to moderate density; U = Uncommon, low density; R = Rare; very low density.

3ave become established in drainage ponds constructed on Permit Area.

4 of 11
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Appendix C - Wildlife and Plant Species List LRM UAA
TABLE ViI-2
LEE RANCH MINE
PLANT SPECIES LIST
PLANT COMMUNITY
COMMON NAME SCIENTIFIC NAME FG GB BS BD AM AG
FORBS
Slim amaranth Amaranthus hybridus X X
Ragweed Ambrosia acanthicarpa X X
False tarragon Artemisia dracunculus X
Horsetail mitkweed Asclepias subverticillata X
Locoweed Astragalus ceramicus X
Milkvetch Astragalus sp. X
Silverscale saltbush Alriplex argentea subsp. argentea X
Tumbling saltbush Atriplex argentea subsp. expansa X X X
Ribscale Atriplex powellii X X X
Twoscale Altriplex saccaria X X
Saltbush Atriplex sp. X X
New-Mexican bahia Bahia neomexicana X X X
Scurfy groundcherry Chamaesaracha coronopus X X
Goosefoot Chenopodium albescens X
Lambsquarters Chenopodium album X X
Lambsquarters Chengpodium belandieri X
Slimleaf goosefoot Chenopodium leptophylium X X X
Goosefoot Chenopodium watsonii X X
Hairy goldaster Chrysopsis villosa X
Thistle Cirsium sp X
Rocky Mountain beeplant Cleome serrulata X X
Field bindweed Convolvulus arvensis X
Horseweed fleabane Conyza canadensis X X
Coulter raylessaster Conyza coulteri X
Plains hiddenflower Cryptantha crassisepala X X

LRCC PERMIT 19-2P
April 28, 1998
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PLANT SPECIES LIST {cont'd)
PLANT COMMUNITY

SCIENTIFIC NAME EG GB BS Al

FORBS {cont'd

James cryptantha Cryptantha jamesii X X

Tansymustard Descurainia obtusa X

Pinnate tansymustard Descurainia pinnata X

Wislizenus spectaclepod Dithyrea wislizenii X X

Prairie dogweed Dyssodia papposa X X

Fleabane Erigeron bellidiastrum X

Spreading fleabane Erigeron divergens X X

Fleabane Erigeron sp.

Nodding buckwheat Eriogonum cemuum X X

Eriogonum Eriogonum divaracatum X X

Finebranched wildbuckwheat Eriogonum leptocladon X

Eriogonum Eriogonum rotundifolium X X

Plains erysimum Erysimum asperum X X

Fendler spurge Euphorbia fendleri X X X

Bursage Franseria acanthicarpa

Gaura Gaura parviflora X X :

Longflower gilia Gilia longiflora X X

Gumweed Grindelia aphanactis X

Curlycup gumweed Grindelia squarrosa X

Cutleaf goldenweed Aplopappus spinulosus X X

Prairie sunflower Helianthus peticlaris X X X

Hymenopappus Hymenopappus flavescens X

Fireweed summercypress Kochia scoparia X X X

Prickly leftuce Lactuca serriola X

Bluebur stickseed Lappula redowskii X X

Peppernesd Lepidium sp. X

Fendler bladderpod Lesquerella fendleri X

Babywhite aster Leucelene ericoides X X

LRCC PERMIT 19:2F

April 28, 1993
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Appendix C - Wildlife and Plant Species List

COMMON NAME
FORBS (cont'd)

Flax

Tansyleaf aster

Aster

Sowthistle malacothrix
Golden blazingstar
Colorado four-o'clock
Plains beebalm

Palestem evening primrose

Evening primrose
Broomrape
Scorpionweed
Tooth-leaf scorpionweed
Groundcherry
Pursley

Common pursiane
Russian thistle
Rocky Mountain sage
Sanvitalia

Threadleaf groundsel
Groundsel

Garlic mustard
James nightshade
Globemallow

Scarlet globemallow
Fendler globemallow
Wire lettuce
Seepweed

Annual townsendia

LRCC PERMIT 19-2F
April 28, 1998

PLANT SPECIES LIST (cont'd)

SCIENTIFIC NAME

Linum aristatum

Machaeranthera tanacetifolia

Machaeranthera sp.
Malacothrix sonchoides
Mentzelia pumila
Mirabilis multiflora
Monarda pectinata
Qenothera albicaulis
Qenothera sp.
Orobanche sp.
Phacelia corrugata
Phacelia intergrifolia
Physalis hederaefolia
Portulaca oleracea
Portulaca retusa
Salsola kali

Salvia reflexa
Sarnvitalia aberti
Senecio longilobus
Senecio sp.
Sisymbrium sp.
Solanum jamesii
Sphaeralcea angustifolia
Sphaeralcea coccinea
Sphaeralcea fendleri
Stephanomeria exigua
Suaeda torreyana
Townsendia annua

KX X

MR R X

L O S 4

LRM UAA

PLANT COMMUNITY
GB BS BD

X X
X
X
X
X
X
X
X
X
X
X
X
X X X
X
X
X
X
X
X
X X X
X
X X
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Appendix C - Wildlife and Plant Species List LRM UAA

PLANT SPECIES LIST (cont'd)

PLANT COMMUNITY
SCIENTIFIC NAME EG GB BS BD Aht

FORBS (cont'd
Fendler townsendia Townsendia fendleri A X
Townsendia Townsendia sp. X
Wooton sand verbena Tripterocalyx wootonii X
Western vervain Verbena ambrosiaefolia X
Western spike vervain Verbena macdougallii X X
Yervain Verbena sp. X X
Golden crownbeard Yerbesina encelioides X X X
Cocklebur Xanthium strumarium
Cocklebur Xanthium sp. X
Rocky Mountain zinnia Zinnia grandiflora X X X
Desert zinnia Zinnia pumila X
Sedge Carex sp. X X
Rush Juncus sp. X X
Caltail Typha latifolia X X
COOL SEASON GRASSES
Crested wheatgrass® Agropyron cristatum X
Western wheatgrass™ Agropyron smithii X
Poverty threeawn” Aristida divaricata X X
Fendler threeawn” Aristida fendleriana X X X
Red threeawn® Aristida longiseta X X X
Purple threeawn™ Aristida purpurea X
Barnyardgrass Echinochloa crusgaili X

*Considered palatable. USDA-SCS. 1980. Range Site Descriptions. Section lIE Technical Guide.

LRCC PERMIT 19-2P f
April 28, 1998 . 8 of 11
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Appendix C - Wildlife and Plant Species List

COOL SEASON GRASSES
Spreading lovegrass
Sixweeks fescue

Foxtall barley

Indian ricegrass*

Bigelow bluegrass*
Botilebrush squirreltail”
Needle and thread*

WARM SEASON GRASSES

Sideoats grama*
Sixweeks grama
Black grama™
Blue grama*
Mat.grama*
Galleta*

Sandhill muhly
Red muhly*

Ring muhly*
Aparejo grass”
Spike muhly*
Faise buffalograss
Tumblegrass*
Alakali sacaton™
Spike dropseed*
Sand dropseed*
Giant dropseed™
Sixweeks dropseed

“Considered palatable. USDA-SCS. 1980. Range Site Descriptions. Section lIE Technical Guide.

LRCC PERMIT 19-2F
April 28, 1998

PLANT SPECIES LIST (cont'd)

SCIENTIFIC NAME

Eragrostis diffusa
Festuca octiflora
Hordeum jubatum
Oryzopsis hymenoides
Poa bigelovii

Sitanion hystrix

Stipa comata

Bouteloua curtipendula
Bouteloua barbata
Bouteloua eriopoda
Bouteloua gracilis
Bouteloua simplex
Hilaria jamesii
Muhlenbergia pungens
Muhlenbergia repens
Muhlenbergia torreyi
Muhlenbergia utilis
Muhlenbergia wrightii
Munroa squarrosa
Schedonnardus paniculatus
Sporobolus airoides
Sporobolus contractus
Sporoboelus cryptandrus
Sporobolus giganteus
Sporobolus pulvinatus

l‘n
6

KoK KX

HKAUERHMX M AN KX X

X

LRM UAA
PLANT COMMUNITY
GB BsS BD AM
X
X X X
X X X
X X
X X
X
X X
X X X
X X
X X X
X X
X
X X
X
X X
X X
X X X
X X
X X X
X
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Appendlx C - Wildlife and Plant Species List

COMMON NAME

Gudweed sage.fwoﬂ
Mound saltbush
Cormmon winterfat®
Broom snakeweed
Cocklebur

SHRUBS

Bigelow sagebrush”
Sand sagebrush
Fringed sagewort
Fourwing saltbush”
Shadscale

Greenes rabbitbrush®
Rubber rabbitbrush
Douglas rabbitbrush®
Rabbitbrush
Coryphantha

Fendler echinocereus

Claretcup echinocereus

Tomrey mormontea
Buckwheat

Pale wolfberry
Grizzlybear pricklypear
Walkingstick cholla

*Considered palatable. USDA-SCS. 1980. Range Site Descriptions. Section lIE Technical Guide.

LRCC PERMIT 192P
April 28, 1998

PLANT SPECIES LIST (contd)

SCIENTIFIC NAME

Artemisia ludoviciana
Adriplex obovata
Eurotia lanata
Gutierrezia sarothrae
Xanthium strumarium

Artemnisia bigelovii
Artemisia filifolia

Artemisia frigida

Alriplex canescens

Adriplex confertifolia
Chrysothamnus greenei
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Chrysothamnus sp.
Coryphantha vivipara
Echinocereus fendleri
Echinocereus triglochidiatus
Ephedra torreyana
Eriogonum sp.

Lycium pallidurn

Opuntia erinaceae

Opuntia imbricata

X

Ry XX K

X

PLANT COMMU
X X
X X
X X
X

X
X X
X X
A
X
X
X
X
X
X X
X
X
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Appendix C - Wildlife and Plant Species List

COMMON NAME

SHRUBS
Pricklypear

Plains pricklypear
Whipple cholla
Skunkbush sumac
Black greasewood
Fineleaf yucca
Datil yucca

TREES
Oneseed juniper
Pinyon pine
Saltcedar

PLANT SPECIES LIST {cont'd)

SCIENTIFIC NAME

Opuntia phaecantha
Opuntia polyacantha
Opuntia whipplei

Rhus trilobata
Sarcobatus vermiculatus
Yucca angustissima
Yucca baccata

Juniperus monosperma
Pinus edulis
Tamarix pentandra

LRM UAA
PLANT COMMUNITY
GB  BS BD  AM  AG
X X X
X X X X
X
X
X X
X
X
X
X
X

LRCC PERMIT 19-2P
Aprid 28, 1998
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Cover Sheet
Hydrology Protocol Use Attainability Analysis
for an Ephemeral Stream'

Stream Name: Basin: 8-digit HUC:

Arroyo Tinaja (Subwatershed 1A) Rio Grande 13020205

Reach Description: Upstream lat/long: Downstream lat/long:
Unlined, unclassified, ephemeral arroyo 35.461/-107.778 35.503/-107.706
Current WQS Assessment Unit ID:
X Unclassified 20.6.4.98 or 99 NMAC [ ] Classified 20.6.4.__ NMAC Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial photos, “ground truthing”, Google™ Earth, etc.) ground truthing, aerial photos

Reasoning: Why is the stream homogeneous? Similar geology, sinuosity, and vegetation

Hydrology Protocol Results Notes

Location 1 (lat/long): .50 /-107.722 eph []int []per HP-at; Watershied 1A
8):35.503 7  ep P assessment

Location 2 (lat/long): [(Jeph [Jint [ per

Location 3 (lat/long): [Jeph [Jint [ per

[] Additional location results attached.

Hydroclimatic Conditions If “yes” please describe.

o -1to o Eastern half of study area (June 2017, NOAA)
ZAN

DEolght (SPI Values =15) [yes 0 to 1 Western half of study area (June 2017, NOAA)

Recent Rainfall (within 48 hours) | [ ]yes [X]no

Gauge data available? [ 1yes no

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,
ephemeral, intermittent or low flow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications If “yes” please describe.

Dam/diversion [1yes no

Channelization/roads [(yes [Xno

Groundwater pumping Kyes []no See explanation at the end of the modification section
Agricultural return flows [yes no

Existing point source discharge | [ Jyes [X]no

' This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Hydrologic and Other Modifications If “yes” please describe.

Planned point source discharge [Jyes no

Other modifications Please explain hydrologic impact
: [lyes Xlno
e.g., land use practices

If yes for any of above, please explain why these modifications do not alter the uses supported by the natural
flow regime:

Subwatershed 1A is located upstream of the LRM and has not been impacted by mining activity (Figure 7).
Subwatershed 1A consists of the uppermost headwaters of Arroyo Tinaja and is predominantly characterized
by steep canyons and terrain. Closer to the subwatershed outlet the landforms begin to transition into the
rolling topography of the lower plain seen throughout the rest of the UAA study area. The two production
wells at the Lee Ranch Mine are located several miles away from this portion of the watershed and are
hydrologically isolated from the arroyo by several hundred feet of low permeable bedrock. The wells are
screened within the Gallup aquifer > 1000 ft bgs. The Gallup aquifer is confined and the static water level is
approximately 150 - 180 ft bgs. There are no livestock wells located within this subwatershed.

Current Uses Observed If ““yes” please describe.
Macroinvertebrates [1yes no
Fish [lyes no
Recreation (contact use) [yes no

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that
101(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

HP11 was established as the representative assessment point within Subwatershed 1A (Figure 7). HP-11is
located at the base of the Arroyo Tinaja headwater canyons where the landforms begin to transition into the
rolling topography of the lower plain. Due to the rough terrain and limited accessibility of the canyons an
assessment point was not established within the mesa canyons within Subwatershed 1A. Assessment point
HP14 within Subwatershed 1B was established within the highest order headwater canyon reach within the
UAA study area and is considered representative of the flow regime present within the lower order canyon
drainage channels of Subwatersheds 1A, 1B, and 1C. See Appendix D Mulatto Canyon and Part 4.5.1 of the LRM
UAA report for additional information for assessment point HP14. See photo point PP151 within Appendix A for
an example of the channel just inside the outer rim of the canyon, PP12B for the adjacent tributary and PP12A
for the channel immediately below the confluence of the two channels near the outlet of watershed 1A. A
defined channel could not be located at the outlet of Watershed 1A. HP11is located in the closest reach to the
watershed outlet with a defined channel and represents the reach within Subwatershed 1A with the greatest
potential for sustained flow and channel development. This location is representative of the stream reach with
the greatest potential to support non-ephemeral flow within the subwatershed and therefore provides a
conservative estimation of the flow regime of the lower order tributaries within the subwatershed. The Level 1
Evaluation score for HP11is a 5 and supports a determination that the headwater drainages in Subwatershed 1A
are ephemeral.

ATTACHMENTS:

Map and Photos (required)

[X] Hydrology Protocol Field Sheets for all locations (required)
[] Level2 Analysis (optional)

X Additional sites and/or documentation (optional)

CONCLUSION:
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Appendix D - Level 1 Hydrology Protocol Results ' LRM UAA

This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
101(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR 131.10(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent.
Based on this conclusion, we recommend that the designated uses and criteria identified in 20.6.4.97 NMAC be
applied to this stream reach in accordance with the UAA process set forth in Subsection C of 20.6.4.15 NMAC.

Submitted by: James Boswell

Signed: @M Date: 5/7/2018

Surface Water Quality Bureau concurs with recommendation. [ ]Yes [ |No
If no, see attached reasons. :

Signed: Date:

EPA Region 6 technical approval granted. [ ]Yes []No
If no, see attached reasons.

Signed: Date:
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 06/20/2017

Stream Name: Arroyo Tinaja

Latitude: 35° 30’ 10.78”

Evaluator(s): CG JC JB JJ

WEATHER
CONDITIONS

storm (heavy rain)
rain (steady rain)
showers (intermittent)
5 %cloud cover

_X_clear/sunny

Site ID: Lee

Ranch Mine

Longitude: 107° 42’ 20.78”

| Assessment Unit: HP11

Drought Index
0--1

(12-mo. SPI Value):

PAST 48 HOURS:

storm (heavy rain)
rain (steady rain)

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

— showers (intermittent) HEL:

in e

: %cloud cover Stream Modifications ___ YES _X NO

_X_clear/sunny Diversions ___YES _X NO
Discharges ___YES _X NO

**Explain in further detail in NOTES section

STREAM CONDITION
Strong | Moderate [ Weak | Poor :
Water is present in the Dry channel with standing
Flow is evident throughout | channel but flow is barely | pools. There is some
the reach. Moving water is | discernable in areas of evidence of base flows (i.e. .
s : ooy . 5 Dry channel. No evidence
1.1. Water in Channel seen in riffle areas but may | greatest gradient change | riparian vegetation growing of base flows was found
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or '
the runs. object is necessary to moist sediment under
observe flow. rocks, etc)
6 4 2
: Found easily and Found with little difficulty | Takes 10 or more minutes
1.2. Fish consistently throughout the | but not consistently of extensive searching to Fish are not present.
reach. throughout the reach. find.
3 2 1
: Found easily and Found with little difficulty | Takes 10 or more minutes .
1.3. Benthic consistently throughout the | but not consistently of extensive searching to h/:aezgor:?venebrates ars ot
Macroinvertebrates reach. throughout the reach. find. p ’
3 2 1
. Found easily and Found with little difficulty | Takes 10 or more minutes :
1.4. Filamentous consistently throughout the | but not consistently of extensive searching to ngm:;tgor:]:rzlgni? apeds/grrlt
Algae/Periphyton reach. throughout the reach. | find. REk presel
Dramatic compositional Vegetation growing along
differenuegiiiy vegetaton:are A distinct riparian the reach may occur in
present between the stream p ; ; 4 i
: vegetation corridor exists | greater densities or grow No compositional or
banks and the adjacent . = b .
uplands. A distict riparian along part of the reach. more vigorously than density differences in
1.5. Differences in vg statlori.carridor. gxists Riparian vegetation is vegetation in the adjacent | vegetation are present
Vegetation alogn o e Taah e interspersed with upland | uplands, but there are no | between the streambanks
long 4 vegetation along the dramatic compositional and the adjacent uplands.
riparian, aquatic, or wetland ;
: : length of the reach. differences between the
species dominate the length -
0.
of the reach.
There are a few rooted Rooted upland plants are
16, Absence of Rooted | ool Spand lans ot | uplanslatspesent | consisentydisprsed 020 i e
o Upland Plants i streambed/thalweg within the throughout the streambed/thalweg
plan ants in ‘ streambed/thalweg. streambed/thalweg :
Streambed
3 1 0
SUBTOTAL (#1.1 — #1.6) 2
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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LRM UAA

Appendix D

— -

Ratio > 1.4. Stream has
numerous, closely-spaced

STREAM CONDITION

QU Erdie

Ratio < 1.4. Stream has
good sinuosity with some

Ratio < 1.2. Stream has

very few bends and mostly | completely straight with no

Ratio = 1.0. Stream is

1.7. Sinuosity bends, few straight sections. | straight sections. straight sections. bends.
3 2 0
; T Ratio between 1.2 and 2.5. Ratio < 1.2. Stream is incised with a
1.8 Floodplain and ?:;%%;dzx}ﬁ{h?mr: |:Cr;?\llr;mally Stream is moderately confined. noticeably confined channel. Floodplain

Floodplain is present, but may only
be active during larger floods.

is narrow or absent and typically

floodplain. disconnected from the channel.

Channel Dimensions

3

1.9.
Riffle-Pool Sequence

In-Channel Structure:

Demonstrated by a frequent
number of riffles followed by
pools along the entire reach.
There is an obvious

Represented by a less
frequent number of riffles
and pools. Distinguishing
the transition between

0

Stream shows some flow
but mostly has areas of

There is no sequence
exhibited.

transition between riffles

and pools. difficult.

riffles and pools is

pools or of riffles.

3

2 1

SUBTOTAL (#1.1 — #1.9)

4.5

If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

1.10. Particle Size or
Stream Substrate

Sorting

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the
riffles/runs.

Particle sizes in the channel are
moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

3

1.5

. Hydric Soils

Hydric soils are found within the study reach.

Present=3

. Sediment on Plants
and Debris

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the
floodplain throughout the
length of the stream.

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along
the stream. Mostly
accumulating in pools.

stream.

1.5

1

TOTAL POINTS (#1.1 - #1.12)

Hydric soils are not found within the study reach.

ST

Sediment is isolated in
small amounts along the

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

No sediment is present on
plants or debris.

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Present=1.5

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Present=1.5

TOTAL plu SUPPLEMENTAL POINTS (#1.1 — #1.14)

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found
within the study reach
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Appendix D - Level 1 Hydrology Protocol Results

LRM UAA

NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description (Us, DS, LB, RB, etc.) Notes
1 HP11 upstream
2 HP11 downstream
3 HP11 rooted plants and cobble in
the channel.
NOTES:

Assessment.

Soils: Very weak redox features and more than 18" deep.

Channel: Active channel relatively straight. Approximately 5 feet wide. Nearly 20 feet tall and 30 feet across
to upper terrace. Evidence of bank erosion on sides.

Substrate: Very fine sand and silt. Some subangular pebbles and occasional cobbles.

Vegetation: Some upland vegetation in channel. Vegetation prevalent on banks. Composition similar to
surrounding upland area.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 8 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Sinuosity low a(ratio: ~ 1.15). Shelly Lemon and Brian Dahl with NMED were present during HP11
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Appendix D - Level 1 Hydrology Protocol Results
LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

. 2x
Maximum - Flood- Flood-Prone Bankfull
Max Depth Banidull Depth M ] Prone Area | Area Width Width
Stage Depth :
(#1) (#2) Value Value Location (#5) (#6)
(#3) #3) (#4)
5.06’ 4.76' 0.30’ 0.60’ 4.46' 9.83 7.67

**REFER to Figure 3 on page 19 for clarification
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA
Lee Ranch Mine Photos

- HP11 rooted plants and cobble in the channel
8 of 77



Appendix D - Level 1 Hydrology Protocol Results LRM UAA

e

HYDROLOGY DETERMINATION
FIELD SHEETS

Available at the SWQB Hydrology Protocol website:
(http://www.nmenv state.nm.us/swgb/Hydrology/index.html)
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date:

Stream Name:‘/ﬁ NMJL.»

Latitude: 25, €0 Y

Streaniis uttleaskuntermitie

WEATHER
CONDITIONS

2077
valuator(s): 1 ‘ )

TOTAL POIN

NOW:

storm (heavy rain)
rain (steady rain)
showers (intermittent)
%cloud cover

%clear/sunny

Site ID:

dl

Longitude: | (7, 10572

| Assessment Unit:

Drought Index (12-mo. SPI Value):

PAST 48 HOURS:

storm (heavy rain)
rain (steady rain)
showers (intermittent)
%cloud cover

>€ clear/sunny

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

;X]_NO

OTHER:
Stream Modifications __ YES
Diversions __ YES _XNO
Discharges i
**Explain in further detail in NOTES section

YES

X No

NO

' STREAM CONDITION

| Moderate™

Water is present in the Dry channel with standing
Flow is evident throughout | channel but flow is barely | pools. There is some
the reach. Moving wateris | discernable in areas of evidence of base flows (i.e. D .
A A . ; X ry channel. No evidence
11. Wateri anne seen in riffle areas but may | greatest gradient change | riparlan vegetation growing
h:Ghanel not be as evident throughout | (i.e. riffles) or floating along channel, saturated or of base flows was found.
| the runs. object is necessary to moist sediment under
observe flow. rocks, etc) N
6 4 7] ( 0%
. Found easily and Found with little difficulty | Takes 10 or more minutes =
1.2. Fish consistently throughout the | but not consistently of extensive searchingto | Fish are not present.
reach. throughout the reach. find. N
3 2 A5 (5038
3 Found easily and Found with little difficulty | Takes 10 or more minutes S .=
1.3. Benthic consistently throughout the | but not consistently of extensive searching to Macroinvertebrates are nol
; present
Macroinvertebrates reach. throughout the reach. find. N
3. 2 ) 1 (1o )
. Found easily and Found with little difficulty | Takes 10 or more minutes | . W
1.4. Filamentous consistently throughout the | but not consistently of extensive searching to Filamentous algae sndior
periphyton, ot present
Algae/Periphyton reach. throughout the reach. find. /a;e.n\ p
3 2 1 ; (o)
Dramatic compositional Visastation Growing aion ——
differences in vegetation are A distinct fivas h 9 h 9 g along
resaht botwaan the'strear istinct riparian the reach may occur in .
ga nks and the adjacent vegetation corridor exists | greater densities or grow | No compositional or
uplande. A disticg darian along part of the reach. more vigorously than density differences in
1.5. Differences in vgg etati;) 1 eoiTiiar gxi 5i6 Biparian vegetfalion is vegetation in the adjacent | vegetation are present
Vegetation 50 (he:arlie redehie interspersed with upland | uplands, but there are no | between the streambanks
F: ar?a e valcor weland vegetation along the dramatic compositional and the adjacent uplands.
sg ocla s' d o?nin at é the length length of the reach. differences between the
qf the reach. KRt VR
3 2 1% 0
==
There are a few rooted Rooted \hﬂarﬁl’ plants are
Rooted upland plants are N : Rooted upland plants are
1.6. Absence of Rooted absent wiFtJhin thpe ;’v'i’t'ﬁi’r‘]d‘ﬁ;a”ts present f;’;ﬂ;;%"l}'tylﬁfpersed prevalentpwithinpthe
gtp|and :lgnts in streambed/thalweg. streambed/thalweg. streambed/ihalueg streambed/thalweg.
reambpe
3 2 (1)
= —
SUBTOTAL (#171 - #1.6)|_
5T s
If the stream being evaluated has a subtotal S 2 at this juncture, the stream s determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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LRM UAA

Appendix D - Level 1 Hydrology Protocol Results

= STREAM CONDITION
G0 [ Viowerata [ \VWeakii ool (L Peori

Ratio < 1.2, Stream has Ratio = 1.0. Stream is
very few bends and mostly | completely straight with no
straight sectigns, bends.

(€D 0

Ratio < 1.2, Stream is incised with a
noticeably confined channel. Floodplain
Floodplain is present, but may only |is narrow or absent and typically

be active duri)gvlarge;\ﬂoods. disconnected from the channel.

'3 {:°15) 0

Demonstrated by a frequent | Represented by a
number of riffles followed by | frequent number of riffles
pools along the entire reach. | and pools. Distinguishing
There is an obvious the transition between
transition between riffles riffles and pools is

and pools. difficult.

3 2 1

SUBTOTAL (#1.1 - #1.9)

If the stream being evaluated has a subtotal S 5 at this juncture, the stream Is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

Particle sizes in the channel are
noticeably different from particle

Ratio < 1.4. Stream has
good sinuosity with some
straight sections.

Ratio > 1.4, Stream has
numerous, closely-spaced
benqs, few straight sectlions.

3 2

1.7. Sinuosity

Ratio between 1.2 and 2.5.

Ratio > 2.5. Stream is minimally Stream is moderately confined.

confined with a wide, active
floodplain.

1.8. Floodplain and
Channel Dimensions

Stream shows some flow
but mostly has areas of
pools or of riffles.

There is no sequence

1.9. In-Channel Structure: exhibited.

Riffle-Pool Sequence

i izes i . S
Particle sizes in the channel are Particle sizes in the channel are

1.10. Particle Size or
Stream Substrate
Sorting

sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the

moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are

similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not

stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the

N\

represented by a higher ratio of
larger particles (gravel/cobble).

readily observed in the stream
channel.

riffles/runs.

B

0

1.11. Hydric Soils

Hydric soils are found within the study reach.

I e

Hydric soils are not found within the study reach.

P s

_ Present=3

1.12. Sediment on Plants
and Debris

Sediment found on plants
or debris within the
stream channel although
itis not prevalent along

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment is isolated in
small amounts along the

' Ab#enQ), '

No sediment is presenton -
plants or debris.

floodplain throughout the the stream. Mostly stream.
length of the stream. accumulating in pools.
: Howiniiteed Ehisamaincs | 0.5

L

TOTAL POINTS (#1.1 - #1.12)|

1.13. Seeps and Springs

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Seeps and springs are found within the study reach.

Seeps and springs are not found within the study reach.

_Presgﬁf ='" ‘1'.5'

" Absento )

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Iron-oxidizing bacteria and/or fungi are not found

within the study reagh.

_ Present=15

~ Absen(=0 )

TOTAL pls SUPPLEMENTAL POINTS (#1.1 — #1.14)
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

NMED Surface Water Quality Bureau ~ LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo# | Description (Us, DS, LB, RB, etc.) Notes
AN
=
. 502 Moy Dept. = 0.3
3O X Max =0, G

Sot, 46 (BE)

\[Ox t/ngru Q/MMQ W/fn

§9W WW@; W/ vem 16@7 Lol 22

16 Bin - Tl £ Ponkodl Wb \Widdtt,

bl AFE 10 = 9%3

Flovd Prone o Width

(%L?@

KO\'hD = | B
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Cover Sheet
Hydrology Protocol Use Attainability Analysis
for an Ephemeral Stream'

Stream Name: Basin: 8-digit HUC:

Mulatto Canyon (Subwatershed 1B) Rio Grande 13020205

Reach Description: Upstream lat/long: Downstream lat/long:
Unlined, unclassified, ephemeral arroyo 35.427/-107.745 35.483/-107.680
Current WQS Assessment Unit ID:
[X] Unclassified 20.6.4.98 or 99 NMAC [ ] Classified 20.6.4.___ NMAC Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial photos, “ground truthing”, Google™ Earth, etc.) ground truthing, aerial photos
Reasoning: Why is the stream homogeneous? Similar geology, sinuosity, and vegetation
Hydrology Protocol Results Notes
; . . HP-14, watershed 1B
Location 1 (lat/long): 35.474/-107.69 eph [Jint []per Assessiiient withily ganyons
. . 5 < . HP-13, watershed 1B
Location 2 (lat/long): 35.485/-107.68 eph []int []per Asseacment sF hase of
canyons
Location 3 (lat/long): [Jeph [Jint []per

[] Additional location results attached.

Hydroclimatic Conditions If “yes” please describe.

X no -1to 0 Eastern half of study area (June 2017, NOAA)

Drought (SP1Value < -1.5) [yes 0 to 1 Western half of study area (June 2017, NOAA)

Recent Rainfall (within 48 hours) | []yes no

Gauge data available? [1yes no

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,
ephemeral, intermittent or low flow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications If “yes” please describe.

Dam/diversion [lyes Xno

Channelization/roads [lyes Xno

Groundwater pumping yes [ ]no See explanation at the end of the modification section
Agricultural return flows [lyes no

Existing point source discharge [yes no

' This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Hydrologic and Other Modifications If “yes” please describe.

Planned point source discharge [ lyes no

Other modifications Please explain hydrologic impact
: [Jyes Xlno
e.g., land use practices

If yes for any of above, please explain why these modifications do not alter the uses supported by the natural
flow regime:

Subwatershed 1B is located upstream of the LRM and has not been impacted by mining activity (Figure 8).
Assessment point HP-14 is located within the headwater canyons and assessment point HP-13 is located at the
base of the headwater canyons. The two production wells at the Lee Ranch Mine are hydrologically isolated
from Mulatto Canyon by several hundred feet of low permeable bedrock. The wells are screened within the
Gallup aquifer > 1000 ft bgs. The Gallup aquifer is confined and is not in direct hydrologic connection with any
of the subwatersheds drainage channels. The static water level of the Gallup aquifer in this area is
approximately 150 - 180 ft bgs. In addition there is 1 livestock well located within this subwatershed that has a
permitted withdrawal of 3 ac-ft per year (see Figure 8). Livestock wells are used on an as needed basis when
the herd is grazing in the immediate area. Therefore for the purpose of this assessment this withdrawal is
considered to be insignificant.

Current Uses Observed If “yes” please describe.
Macroinvertebrates [Jyes Xno
Fish [Jyes no
Recreation (contact use) [lyes no

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that
101(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

Two assessment points were established within Subwatershed 1B (Figure 8). Assessment point HP14 is located
within the Mulatto Canyon headwaters. There are no roads and access into the canyons is limited due the
rough terrain. HP14 is located within the highest order stream in the mesa canyon terrain and should allow for
a conservative representation of the flow regime for the smaller tributaries within the upper canyon
headwater area. Assessment point HP13 is located just downstream of the canyons where the landforms
transition to the rolling topography of the lower plain to the north and throughout a majority of the study area.
This location was established downstream of HP14 along the well-defined drainage channel and represents the
reach with the largest drainage area. This location is representative of the stream reach with the greatest
potential to support non-ephemeral flow within the subwatershed and therefore provides a conservative
estimation of the flow regime of the lower order drainage channels throughout the subwatershed. No
modifications from mining have occurred within Subwatershed 1B. The Level 1 Evaluation score for both HP14
(6.5) and HP13 (7.5) support a determination that the headwater drainages within Subwatershed 1B are

ephemeral.

ATTACHMENTS:

Map and Photos (required)

X Hydrology Protocol Field Sheets for all locations (required)
[] Level 2 Analysis (optional)

Xl Additional sites and/or documentation (optional)

CONCLUSION:

This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
101(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

CFR 131.10(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent.
Based on this conclusion, we recommend that the designated uses and criteria identified in 20.6.4.97 NMAC be
applied to this stream reach in accordance with the UAA process set forth in Subsection C of 20.6.4.15 NMAC.

Submitted by: James Boswell

Signed: Date: 5/7/2018

Surface Water Quality Bureau concurs with recommendation. [(lves []No
If no, see attached reasons.

Signed: Date:

EPA Region 6 technical approval granted. [ |Yes [ ]No
If no, see attached reasons.

Signed: Date:
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 06/20/17

Stream Name: Mulatto Canyon

Latitude: 35° 29’ 05.18

Evaluator(s): CG JC JB JJ

NOW:

WEATHER
CONDITIONS

__storm (heavy rain)
____rain (steady rain)
____showers (intermittent)
5 %cloud cover
_X_clear/sunny

Site ID: Lee Ranch Mine

Longitude: 107° 40’ 48.04”

1| Assessment Unit: HP13

0--1

Drought Index (12-mo. SPI Value):

PAST 48 HOURS:

___storm (heavy rain)
____rain (steady rain)

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

howers (intermittent) SHER:

showers rm

" %cloud cover Stream Modifications ___YES _X NO

_X clear/sunny Diversions ___ YES _X NO
Discharges __YES _X NO

**Explain in further detail in NOTES section

1.1. Water in Channel

Flow is evident throughout
the reach. Moving water is
seen in riffle areas but may
not be as evident throughout
the runs.

Water is present in the
channel but flow is barely
discernable in areas of
greatest gradient change
(i.e. riffles) or floating
object is necessary to
observe flow.

STREAM CONDITION

I Moderate || Weak

Dry channel with standing
pools. There is some

evidence of base flows (i.e.

riparian vegetation growing

along channel, saturated or

moist sediment under
rocks, etc)

Dry channel. No evidence
of base flows was found.

6

4

:___ [

Found easily and

Found with little difficulty

Takes 10 or more minutes

Fish are not present.

1.2. Fish consistently throughout the | but not consistently of extensive searching to
reach. throughout the reach. find.
3 2 1
: Found easily and "Found with little difficulty | Takes 10 or more minutes
1.3. Benthic consistently throughout the | but not consistently of extensive searching to
Macroinvertebrates reach. throughout the reach. find.

Macroinvertebrates are not
present.

3

2

1

1.4. Filamentous
Algae/Periphyton

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

Takes 10 or more minutes
of extensive searching to
find.

Filamentous algae and/or
periphyton are not present.

3

2

1

1.5. Differences in
Vegetation

Dramatic compositional
differences in vegetation are
present between the stream
banks and the adjacent
uplands. A distict riparian
vegetation corridor exists
along the entire reach —
riparian, aquatic, or wetland
species dominate the length
of the reach.

A distinct riparian
vegetation corridor exists
along part of the reach.
Riparian vegetation is
interspersed with upland
vegetation along the
length of the reach.

Vegetation growing along
the reach may occur in
greater densities or grow
more vigorously than
vegetation in the adjacent
uplands, but there are no
dramatic compositional
differences between the
two.

No compositional or
density differences in
vegetation are present
between the streambanks
and the adjacent uplands.

3

2

1

I

1.6. Absence of Rooted
Upland Plants in
Streambed

Rooted upland plants are
absent within the
streambed/thalweg.

There are a few rooted
upland plants present

Rooted upland plants are
consistently dispersed

Rooted upland plants are
prevalent within the

B -

within the throughout the AR a1
streambed/thalweg. streambed/thalweg 9-
1 . 0
SUBTOTAL (#1.1 — #1.6) 3

If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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Appendix D - Level 1 Hydrology Protocol Results

LRM UAA

1.7. Sinuosity

Ratio > 1.4. Stream has
numerous, closely-spaced
bends, few straight sections.

S—trong *ﬁj{;ﬁ—lﬁoderag _

STREAM CONDITION

Ratio < 1.4. Stream has
good sinuosity with some
straight sections.

straight sections.

3

2 1

1.8. Floodplain and

Channel Dimensions

Ratio > 2.5. Stream is minimally

confined with a wide, active
floodplain.

Ratio between 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only
be active during larger floods.

S5 i By

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

bends.

3 0
Demonstrated by a frequent | Represented by a less
number of riffles followed by [ frequent number of riffles
pools along the entire reach. | and pools. Distinguishing Strte;m ts'hohws son;esﬂc;w There is no sequence
1.9. In-Channel Structure: There is an obvious the transition between gols%sr gf ri?f']sezre o exhibited.
Riffle-Pool Sequence transition between riffles rifles and pools is p = '
and pools. difficult.
3 2 1
SUBTOTAL (#1.1 — #1.9) 5
If the stream being evaluated has a subtotal £ 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal > 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.
Particle sizes in the channel are
noticeably different from particle Particle sizes in the channel are : I
sizes in areas close to but notin the | moderately similar to particle sizes in sPi?nr}IIaC:-eo?%E;Inatrgil(;htznn:rlts:rlee
. . channel. There is a clear distribution | areas close to but not in the channel. | ' . P P :
1.10. Particle Size or ) . ) - ; sizes in areas close to but not in the
of various sized substrates in the Various sized substrates are present channel. Substrats sortinid is hiok
Stream Substrate stream channel with finer particles in the stream channel and are readil dbsewed in the str?aam
Sorting accumulating in the pools, and larger | represented by a higher ratio of channyel
particles accumulating in the larger particles (gravel/cobble). '
riffles/runs.
3 0
s Hydric soils are found within the study reach. Hydric soils are not found within the study reach.
1.11. Hydric Soils ;
Present=3
Sediment found readily on Sediment found on plants
plants and debris within the | or debris within the Sediment s isolated in
stream channel, on the stream channel although small ariotnts aionathe No sediment is present on
1.12. Sediment on Plants streambank, and within the | it is not prevalent along stream 9 plants or debris.
and Debris floodplain throughout the the stream. Mostly '
length of the stream. accumulating in pools.
1.5 1 0
TOTAL POINTS (#1.1 - #1.12) 7

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

Present=1.5

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Present=1.5

TOTAL pfo SUPPLEMENTAL POINTS (#1.1 — #1.14)

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found
within the study reach.

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description (us, DS, LB, RB, etc.) Notes
4 HP13 upstream
5 HP13 downstream
6 HP13 stream bankfull width
7 HP13 stream channel
8 HP13 side slope with vegetative debris
9 HP13 soil profile (1)
10 HP13 soil profile (2)

NOTES:

Channel: Active channel approximately 6 feet wide (extremely channelized), upper terrace approximately 7
feet above channel bottom. Bankfull height difficult to identify in channelized section with vertical banks to
upland area therefore it was estimated at the break at the lower side slope (see P6). Side slopes were
covered in debris from vegetation above and sloughing from upper walls indicating that there had not been
recent flows (see P8).

Substrate: Medium sand with some silt and some pebbles at base of stream channel. Upland terrace
consists of fine to very fine sand.

Vegetation: Very little vegetation within the stream channel. Bank vegetation identical to upland terraces.
Soils: Sandy and dry down to 18”. Uniform vertically throughout profile.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 6 feet. 40 times the channel width is less than

150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Very straight channel with occasional bending (sinuosity ratio: ~1.05).
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Appendix D - Level 1 Hydrology Protocol Results

LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

; 2x
Maximum 2 Flood- Flood-Prone Bankfull
Max Depth B;tnkfull Depth Waximung Prone Area | Area Width Width
age Depth :
(#1) #2) Value Value Location (#5) (#6)
(#3) #3) (#4)
4.98 4.7 0.28’ 0.56’ 4.42' 6.0’ 4.5

**REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA
Lee Ranch Mine Photos

7 - HP13 stream channel

HP13
407
/e
J;( 35 2905, )5
demy 1077 4g oy oq"

e with vegetative debris

9 - HP13 soil profile (1)
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Lee Ranch Mine Photos

- HP13 soil profile (2)
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‘Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 06/20/17

Stream Name: Mulatto Canyon

Latitude: 35° 28’ 35.22”

Evaluator(s): CG JC JB JJ

Site ID: Lee Ranch Mine

Longitude: 107° 41’ 26.94”

Assessment Unit: HP14

Drought Index
0--1

(12-mo. SPI Value):

NOW:

WEATHER
CONDITIONS

____storm (heavy rain)
____rain (steady rain)
____showers (intermittent)
__ %cloud cover
_X_clear/sunny

PAST 48 HOURS:

____storm (heavy rain)
____rain (steady rain)

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

showers (intermittent) | STHER:

owers (intermitten

" %cloud cover Stream Modifications ___ YES _X NO

_X_clear/sunny Diversions ___YES _X NO
Discharges _ YES _X NO

**Explain in further detail in NOTES section

Flow is evident throughout
the reach. Moving water is
seen in riffle areas but may
not be as evident throughout
the runs.

B s

3 Strong

STREAM CONDITION

Moderate

Water is present in the
channel but flow is barely
discernable in areas of
greatest gradient change
(i.e. riffles) or floating
object is necessary to
observe flow.

Dry channel with standing
pools. There is some
evidence of base flows (i.e.
riparian vegetation growing
along channel, saturated or
moist sediment under
rocks, etc)

Dry channel. No evidence
of base flows was found.

6

4

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

:___
Takes 10 or more minutes

of extensive searching to
find.

Fish are not present.

3

2

1

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

Takes 10 or more minutes
of extensive searching to
find.

Macroinvertebrates are not
present.

3

2

1

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

Takes 10 or more minutes
of extensive searching to
find.

Filamentous algae and/or
periphyton are not present.

3

2

Dramatic compositional
differences in vegetation are
present between the stream
banks and the adjacent
uplands. A distict riparian
vegetation corridor exists
along the entire reach —
riparian, aquatic, or wetland
species dominate the length
of the reach.

A distinct riparian
vegetation corridor exists
along part of the reach.
Riparian vegetation is
interspersed with upland
vegetation along the
length of the reach.

Vegetation growing along
the reach may occur in
greater densities or grow
more vigorously than
vegetation in the adjacent
uplands, but there are no
dramatic compositional
differences between the
two.

—

No compositional or
density differences in
vegetation are present
between the streambanks
and the adjacent uplands.

3

2

1

1.1. Water in Channel

1.2. Fish

1.3. Benthic
Macroinvertebrates

1.4. Filamentous
Algae/Periphyton

1.5. Differences in
Vegetation

1.6. Absence of Rooted
Upland Plants in
Streambed

Rooted upland plants are
absent within the
streambed/thalweg.

There are a few rooted
upland plants present
within the

Rooted upland plants are
consistently dispersed
throughout the

Rooted upland plants are
prevalent within the
streambed/thalweg.

streambed/thalweg. streambed/thalweg
T N

0

SUBTOTAL (#1.1 — #1.6)

2

If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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1.7. Sinuosity

ST

RN [ Moderater i

Ratio > 1.4. Stream has
numerous, closely-spaced
bends, few straight sections.

STREAM CONDITION

Ratio < 1.4. Stream has | Ratio < 1.2, Stream has Ratio = 1.0. Stream is
good sinuosity with some | very few bends and mostly | completely straight with no
straight sections. straight sections. bends.

3

2

1.8. Floodplain and
Channel Dimensions

Ratio > 2.5. Stream is minimally

confined with a wide, active
floodplain.

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

Ratio between 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only
be active during larger floods.

3

Demonstrated by a frequent | Represented by a less
number of riffles fo[lowed by | frequent num.be‘r of .nfﬂfes Stigan shovis serie fiow .
pools along the entire reach. | and pools. Distinguishing bt imostiv has areas of There is no sequence
1.9. In-Channel Structure: There is an obvious the transition between o0ls or g’f riffles exhibited.
Riffle-Pool Sequence transition between riffles riffles and pools is p = ’
and pools. difficult.
3 2 1
SUBTOTAL (#1.1 — #1.9) 4.5

If the stream being evaluated has a subtotal £ 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

1.10. Particle Size or
Stream Substrate

Particle sizes in the channel are
noticeably different from particle

Particle sizes in the channel are . . :
Particle sizes in the channel are

sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles

moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

0

Sorting accumulating in the pools, and larger
particles accumulating in the
riffles/runs.
3
. . Hydric soils are found within the study reach.
1.11. Hydric Soils

Hydric soils are not found within the study reach.

Present=3

1.12. Sediment on Plants
and Debris

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along

Sediment is isolated in

No sediment is present on
small amounts along the p

plants or debris.

floodplain throughout the the stream. Mostly straant.
length of the stream. accumulating in pools.
1.5 1 0
TOTAL POINTS (#1.1 - #1.12) 6.5

1.13. Seeps and Springs

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Seeps and springs are found within the study reach.

Seeps and springs are not found within the study reach.

Present=1.5

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Iron-oxidizing bacteria and/or fungi are not found
within the study reach.

Present=1.5

TOTAL pla SUPPLEMENTAL POINTS (#1.1-#1.14)
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description (us, bs, LB, RB, etc.) Notes
1" HP14 upstream
12 HP14 downstream
13 HP14 bankfull position Marked with flags
14 HP14 cobble at the bottom of
channel
15 HP14 example of debris at base of
stream channel
16 Measuring HP14 flood plain width Marked with flags
NOTES:

Site was moved downstream due to accessibility. New location is considered representative of
upper canyon sites. Stream remains uniform upstream.

Channel: Bankfull indicators of pine needle deposition (no conifers at site). Debris located at break in slope
and vegetation change. Sloughing / mass wasting of bank materials. At least one historical terrace in
channel. Calculation of flood prone area matched up with this terrace.

Substrate: Fine sand with some subrounded pebbles and some subangular cobbles.

Vegetation: Few rooted plants in active channel. Banks stabilized with upland vegetation. Bank vegetation
is the same in composition as surrounding areas.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 7 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Debris found along vegetation in channel. Sinuosity approximately 1.15 ratio.
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LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

: 2x
Maximum p Flood- Flood-Prone Bankfull
Max Depth B;:lkfull Depth sasmam Prone Area | Area Width Width
age Depth .
(#1) #2) Value Valiic Location (#5) (#6)
(#3) #3) (#4)
4.94 3.68’ 1:26" 2.52 242 13.25! 6.58'

“*REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

11 - HP14 upstream

12 - HP14 downstream

13 - HP14 bankfull position
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Lee Ranch Mine Photos

16 — measuring HP14 flood plain width
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Cover Sheet
Hydrology Protocol Use Attainability Analysis
for an Ephemeral Stream’

Stream Name: Basin: 8-digit HUC:

San Isidro Arroyo (Subwatershed 1C) Rio Grande 13020205

Reach Description: Upstream lat/long: Downstream lat/long:
Unlined, unclassified, ephemeral arroyo 35.463/-107.663 35.500/-107.597
Current WQS Assessment Unit ID:
Unclassified 20.6.4.98 or 99 NMAC [ ] Classified 20.6.4. _ NMAC Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial photos, “ground truthing”, Google™ Earth, etc.) ground truthing, aerial photos

Reasoning: Why is the stream homogeneous? Similar geology, sinuosity, and vegetation

Hydrology Protocol Results Notes

; , HP-15, watershed 1C

: iy N )

Location 1 (lat/long): 35.474/-107.69 eph []int []per Bembarrrartt

Location 2 (lat/long): [Jeph [Jint []per

Location 3 (lat/long): [Jeph [Jint []per

[] Additional location results attached.

Hydroclimatic Conditions If “yes” please describe.
Drought (SPI Value < -1.5) ] gee o -1to 0 Eastern half of study area (June 2017, NOAA)

0 to 1 Western half of study area (June 2017, NOAA)

Recent Rainfall (within 48 hours) | []yes [X]no

Gauge data available? [Tyes no

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,
ephemeral, intermittent or low flow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications If “yes” please describe.

Dam/diversion [ 1yes no

Channelization/roads [Tyes no

Groundwater pumping yes []no See explanation at the end of the modification section
Agricultural return flows [Tyes no

Existing point source discharge | [ ] yes no

' This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.
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Hydrologic and Other Modifications If “yes” please describe.

Planned point source discharge | [ Jyes [X]no

Please explain hydrologic impact

Other modifications =
e.g., land use practices [yes no

If yes for any of above, please explain why these modifications do not alter the uses supported by the natural
flow regime:

Subwatershed 1C is located upstream, to the east-southeast, of the LRM and has been unaffected by mining
activities (Figure 9). The drainage channels in this subwatershed are located several miles from the two mine
production wells which are screened within the Gallup Aquifer (> 1000 ft bgs). The Gallup Aquifer is confined
and hydrologically isolated from the base of the San Isidro Arroyo by several hundred feet of low permeable
bedrock. The static water level of the Gallup aquifer is approximately 150 180 ft bgs. In addition there is 1
livestock well located within this subwatershed that has a permitted withdrawal of 3 ac-ft per year (see Figure
9). For purpose of this assessment this withdrawal is considered to be insignificant.

Current Uses Observed If “yes” please describe.
Macroinvertebrates [yes X no
Fish [yes no
Recreation (contact use) [Clyes Xno

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that
101(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

Subwatershed 1C includes the headwaters of the San Isidro Arroyo (Figure 9). The subwatershed
predominately consists of the rolling hill topography with only a small portion of the drainage area (584 acres)
located within the upper canyon headwaters. A single assessment point (HP15) was deemed representative for
this area because the majority of the subwatershed is located within the rolling hill topography. Furthermore
the drainage channels in the upper canyon headwaters and within the transitional zone between the canyon
and rolling hill topography (see PP157) are expected to be analogous to assessment points HP14 and HP13
within Subwatershed 1B. HP-15 is located at the outlet of the Subwatershed 1C and represents the stream reach
with the greatest potential to support non-ephemeral flow. This location receives drainage from all lower order
tributaries within the subwatershed and provides a conservative estimation of the flow regime of the
upstream tributaries within the subwatershed. See photo point PP156 and PP157 within Appendix A for
additional images of the channel near the base of the canyons and PP158 for the reach of channel in the vicinity
of spring S-1. As previously noted there are no surface water diversions within this subwatershed and the
channel has not been modified by mining activities. The result of the Level 1 Evaluation at HP15 (HP Score: 8.5)
supports the determination of ephemeral flow for the drainage channels within subwatershed 1C.

ATTACHMENTS:

Map and Photos (required)

[X] Hydrology Protocol Field Sheets for all locations (required)
[] Level2 Analysis (optional)

X] Additional sites and/or documentation (optional)

CONCLUSION:
This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
101(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40

CFR 131.10(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent.
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Based on this conclusion, we recommend that the designated uses and criteria identified in 20.6.4.97 NMAC be
applied to this stream reach in accordance with the UAA process set forth in Subsection C of 20.6.4.15 NMAC.

Submitted by: James Boswell

Signed: @M Date: 5/7/2018

Surface Water Quality Bureau concurs with recommendation. [ ] Yes [INo
If no, see attached reasons.

Signed: Date:

EPA Region 6 technical approval granted. []Yes [ ]No
If no, see attached reasons.

Signed: Date:
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Date: 06/20/17 Stream Name: San Isidro Arroyo Latitude: 35° 29’ 58.66”
Evaluator(s): CG JC JB JJ Site ID: Lee Ranch Mine Longitude: 107° 35’ 49.49”
Assessment Unit: HP15 Drought Index (12-mo. SPI Value):
0--1
Has there been a heavy rain in the last 48 hours?
NOW: PAST 48 HOURS: o _YES:  _X.NO
**Field evaluations should be performed at least 48
WEATHER ____storm (heavy rain) storm (heavy rain) hours after the last known major rainfall event.
CONDITIONS ____rain (steady rain) ____rain (steady rain) OTHER:
____showers (intermittent) | ___ showers (intermittent) Y .
5 %cloud cover %cloud cover Stream Modifications ___ YES _X NO
X _clear/sunny X _clear/sunny Diversions ___YES _X NO
Discharges ___ YES X NO
**Explain in further detail in NOTES section
v ; il STREAM CONDITION
£ & ;', ,'j_'.' oNng paerate ea oo
Water is present in the Dry channel with standing
Flow is evident throughout | channel but flow is barely pools. There is some
the reach. Moving wateris | discernable in areas of evidence of base flows (i.e. ;
o e : il : 5 Dry channel. No evidence
1.1. Water in Channel seen in riffle areas but may | greatest gradient change | riparian vegetation growing of base flows was found
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or ;
the runs. object is necessary to moist sediment under
observe flow. rocks, etc)
6 4 2
3 Found easily and Found with little difficulty | Takes 10 or more minutes
1.2. Fish consistently throughout the | but not consistently of extensive searching to Fish are not present.
reach. throughout the reach. find.
3 2 1
g Found easily and Found with little difficulty | Takes 10 or more minutes §
1.3. Benthic consistently throughout the | but not consistently of extensive searching to l\/Ira;cS:;or:?vertebrates arsipt
Macroinvertebrates reach. throughout the reach. find. P :
3 2 1
. Found easily and Found with little difficulty | Takes 10 or more minutes Filamentous'algde and/or
1.4. Filamentous consistently throughout the | but not consistently of extensive searching to S Dl %ot e 3
Algae/Periphyton reach. throughout the reach. find. peripny P ;
3 2 1
Dramatic compositional VT o st R P
differences in vegetation are _ - 9 g g along
A distinct riparian the reach may occur in
present between the stream fi id : ter densii N itional
banks and the adjacent vegetation corridor exists | greater densities or grow o compositional or
O along part of the reach. more vigorously than density differences in
. " uplands. A distict riparian ! S e " 4
1.5. Differences in vegetation corridor exists Riparian vegetation is vegetation in the adjacent | vegetation are present
Vegetation S ogn te orliaTeaeh - interspersed with upland | uplands, but there are no between the streambanks
g g : vegetation along the dramatic compositional and the adjacent uplands.
riparian, aquatic, or wetland length of the reach differences between the
species dominate the length : i~
of the reach. :
3 1 0
Rooted upland plants are There are a few rooted ROOt?d uplanq plants are Rooted upland plants are
1.6. Absence of Rooted absent within the upland plants present | consistently dispersed prevalent within the
o Upland Plants i streambed/thalweg witlintne ihraughoyting streambed/thalweg
plan ants in g streambed/thalweg. streambed/thalweg .
Streambed
3 1 0
SUBTOTAL (#1.1 — #1.6) 4
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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1.7. Sinuosity

STREAM CONDITION

Moderate || Weak . ||

e | e s TR AL LI TS & | SESANIREL 0 (NG - |
Ratio < 1.4, Stream has | Ratio < 1.2. Stream has Ratio = 1.0. Stream is
good sinuosity with some | very few bends and mostly | completely straight with no
straight sections. straight sections. bends.

3 2

__ Strong
Ratio > 1.4. Stream has
numerous, closely-spaced

bends, few straight sections.

1.8. Floodplain and
Channel Dimensions

Ratio between 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only
be active during larger floods.

Ratio < 1.2, Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

1.5 0

Ratio > 25 Stream is minimally
confined with a wide, active
floodplain.

Demonstrated by a frequent | Represented by a less
number of riffles followed by | frequent number of riffles
pools along the entire reach. | and pools. Distinguishing Sltjrterig‘szhzvgss z?g:; f(l)c;w There is no sequence
1.9. In-Channel Structure: There is an obvious the transition between 6615 BF gf riffles exhibited.
Riffle-Pool Sequence transition between riffles riffles and pools is P = '
and pools. difficult.
3 2 1
SUBTOTAL (#1.1 - #1.9) 8

If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

1.10. Particle Size or
Stream Substrate

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles

Particle sizes in the channel are
moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

Sorting accumulating in the pools, and larger | represented by a higher ratio of
particles accumulating in the larger particles (gravel/cobble).
rifles/runs.

3 1.5
. . Hydric soils are found within the study reach.
1.11. Hydric Soils

Hydric soils are not found within the study reach.

Present=3

1.12. Sediment on Plants

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along

Sediment is isolated in
small amounts along the
stream.

No sediment is present on
plants or debris.

and Debris floodplain throughout the the stream. Mostly
length of the stream. accumulating in pools.
1.5 1 0
TOTAL POINTS (#1.1 — #1.12) 8.5

1.13. Seeps and Springs

SUPPLEMENTAL INDICATORS: The followin
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

g indicators do not occur consistently throughout New Mexico but may be useful in the

Seeps and springs are found within the study reach. Seeps and springs are not found within the study reach.

Present=1.5

1.14.Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found

Iron-oxidizing bacteria and/or fungi are not found
within the study reach.

within the study reach.

Present=1.5

TOTAL pée SUPPLEMENTAL POINTS (#1.1 — #1.14)
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # ’ Description:tgs, DS,LB,RB, | Notes
17 HP15 upstream
18 HP15 downstream
19 HP15 soil profile (1)
20 HP 15 soil profile (2)

NOTES:

Channel: Site located upstream of a dike /diversion. Active channel approximately 4 feet wide. Bankfull
height is approximately 1.5 feet. Multiple channels in wide floodptlain.

Substrate: Fine to medium sand and silt.
Vegetation: Tamarisk near channel and in floodplain.

Soils: Silt and sand in upper 10 inches underiain by coarse sand. No indication of hydric soils (e.g. ox/redox
on roots or reduced conditions).

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 4 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Mudcracks proof of flow.. Some debris on tamarisk. Average sinuosity ratio: ~1.15. Upstream is
sinuous, downstream channel is straight.
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LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) -
MEASUREMENTS & CALCULATIONS**

LRM UAA

. 2x
Maximum A Flood- Flood-Prone Bankfull
Max Depth Bl Depth ety Prone Area | Area Width Width
Stage Depth ‘
(#1) (#2) Value Visliis Location (#5) (#6)
(#3) #3) (#4)
4.99 3.85’ 114 2.28 2,771 ~1 78" 13.0"

**REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

17 - HP15 Lﬁp;tream

deny- 102° 357 1. 49
Soil Pesile leny szl )

.::\‘11

19 - HP15 soil profile (1)
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Lee Ranch Mine Photos

37 of 77



Appendix D - Level 1 Hydrology Protocol Results - LRM UAA

Cover Sheet
Hydrology Protocol Use Attainability Analysis
for an Ephemeral Stream'

Stream Name: Basin: 8-digit HUC:

Doctor Arroyo (Subwatershed 1D) Rio Grande 13020205

Reach Description: Upstream lat/long: Downstream lat/long:
Unlined, unclassified, ephemeral arroyo 35.491/-107.575 35.552/-107.539
Current WQS Assessment Unit ID:
Unclassified 20.6.4.98 or 99 NMAC [ | Classified 20.6.4.___ NMAC Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial photos, “ground truthing”, Google™ Earth, etc.) ground truthing, aerial photos

Reasoning: Why is the stream homogeneous? Similar geology, sinuosity, and vegetation

Hydrology Protocol Results Notes

Location 1 (lat/long): 35.556/-107.556 Xeph [int []per HP-18, watershed 1D outlet
. . . HP-17, watershed 1D

Location 2 (lat/long): 35.528/-107.55 Xleph [Jint [ ]per gl (e e

Exclusion Boundary

. ) : v . HP-16, watershed 1D
Location 3 (lat/long): 35.515/-107.56 eph [Jint []per UpshresmofheMine

Exclusion Boundary

[] Additional location results attached.

Hydroclimatic Conditions If “yes” please describe.

4to 0 Eastern half of study area (June 2017, NOAA)

. N/
Drought (SP! Value <-1.5) [yes no- 0 to 1 Western half of study area (June 2017, NOAA)

Recent Rainfall (within 48 hours) | [ ]yes [X]no

Gauge data available? [dyes Xno

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,
ephemeral, intermittent or low flow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications If “yes” please describe.

Dam/diversion Klyes [Ino See explanation at the end of the modification section
Channelization/roads [Jyes Xno

Groundwater pumping Xlyes [no See explanation at the end of the modification section
Agricultural return flows [Jyes Xno

" This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.
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Hydrologic and Other Modifications If “yes” please describe.

Existing point source discharge yes [ ]no See explanation at the end of the modification section

Planned point source discharge [Jyes no

Please explain hydrologic impact

Other modifications —
yes [no Mining, see explanation below

e.g., land use practices

If yes for any of above, please explain why these modifications do not alter the uses supported by the natural
flow regime:

Subwatershed 1-D is includes nearly the entirety of Doctor Arroyo from its headwaters to approximately 1500 ft
upstream of its confluence with San Isidro Arroyo (Figure 10). There have been no modifications to the main

I channel of Doctor Arroyo. NPDES outfall 080 was built within a small unnamed tributary that flows into Doctor
Arroyo north of the mining extraction area. A dike was also constructed approximately 500 feet west of the
arroyo approximately between HP16 and PP290 to direct runoff from areas within the limits of mining
disturbance to NPDES outfall 095. Both outfalls 080 and 095 are temporary and based on their small drainage
areas (292 acres; ~4.75% of subwatershed 1D), have resulted in only minor reductions in the quantity of surface
runoff to Doctor Arroyo. A diversion built in the southwestern headwaters of Doctor Arroyo to redirect
drainage away from the mining area to the north has resulted in a change in the drainage break and directed
more water towards the San Isidro Arroyo. The area affected by this diversion is small (149 acres; ~ 2.43% of
subwatershed 1D) and the amount of water that has been redirected should be considered minor. Mining
along the western end of the subwatershed has also removed a portion of an unnamed tributary
(approximately between PP167 and PP168) that previously reported to Doctor Arroyo near the northern permit
boundary. This drainage will be reconstructed during mine reclamation. Photo documentation throughout the
subwatershed indicates that the flow regime of the drainage channels downstream or adjacent to the NPDES
structures, diversions, and mining have not been significantly altered relative to the native areas within the
watershed (see Appendix A).

Doctor Arroyo is located several miles from the two mine production wells. These wells are hydrologically
isolated from Doctor Arroyo by several hundred feet of low permeable bedrock. The wells are screened within
the Gallup aquifer > 1000 ft bgs. The Gallup aquifer is confined and the static water level is approximately 150 -
180 ft bgs. The LRM also has three diversion wells (W22-211, W22-212, W22-213) located within the
subwatershed. In 2013 the LRM directed the water from W22-211, W22-212, and W22-213 to a newly installed
water supply tank and three cattle drinkers to supplement the water needs of the local rancher and to supply
additional water to the wetland feature near PP160. The combined withdrawal from these three wells since
2013 has ranged from 0.1 - 0.4 ac-ft per year (mean: 0.2 ac-ft per year). In addition there is 1 livestock well
located within this subwatershed that has a permitted withdrawal of 3 ac-ft per year (see Figure 10). For
purpose of this assessment this withdrawal, as well as the withdrawal from the three diversion wells, is
considered to be insignificant.

Mine Pit 8 is located approximately 1500 ft west of the channel. Groundwater was not encountered in the
unconsolidated material during the extensive exploration drilling program or during the mining process. Dr.
Spring (s-3) is located within the mine exclusion area near photopoint PP160. The spring reports to a livestock
tank that produces minor contributions of overflow to the channel. As described above the LRM installed an
additional water supply tank and three cattle drinkers to supplement the needs of the rancher and supply
additional water to the wetland feature. Overflow from the Doctor Spring area evaporates or soaks into the
ground within a short distance (<900 ft within Doctor Arroyo), several thousand feet upstream of the northern
mine exclusion boundary.

Current Uses Observed If “yes” please describe.
Macroinvertebrates [Tyes no
Fish |:| yes no
Recreation (contact use) [dyes no

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Current Uses Observed | If “yes” please describe.

101(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

Three assessment points were established within Subwatershed 1D: HP16 immediately upstream of the mining
exclusion area, HP17 immediately downstream of the mining exclusion area, and HP18 at the outlet of the
Doctor Arroyo 1D subwatershed (Figure 10). Assessment points HP16 and HP17 were established at the
upstream and downstream portion of the mining exclusion area to evaluate potential changes to the Doctor
Arroyo channel flow regime at the boundary of the LRM MMD permit. HP18 was established as close to the
Doctor Arroyo watershed outlet as possible to represent the channel reach with the lowest elevation, largest
contributing drainage area, and most developed hydrologic flow regime. This location provides a strong
indication of the hydrologic conditions of the upstream lower order tributaries, absent direct connection with
springs, which drain to it. Photopoints were established in the tributary headwaters and at their confluence
with the trunk of Doctor Arroyo. PP167 and PP168 were established in the unaffected portions of the tributary
that has been partially mined through. The drainage channel in these areas exhibit similar characteristics to
stream reaches found at similar elevations within the subwatershed. The photo documentation of the
drainages within the watershed (see Appendix A) indicates that these three assessment points established for
this drainage should be representative of the entirety of the watershed except for the 9oo ft of saturated
channel adjacent to Doctor Springs. Scores from the Level 1 Evaluation at the three assessment points range
from 6 — 8.5 and support the determination that the remainder of Subwatershed 1D is ephemeral.

ATTACHMENTS:

Map and Photos (required)

X] Hydrology Protocol Field Sheets for all locations (required)
[] Level 2 Analysis (optional)

Additional sites and/or documentation (optional)

CONCLUSION:

This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
101(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR 131.10(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent.
Based on this conclusion, we recommend that the designated uses and criteria identified in 20.6.4.97 NMAC be
applied to this stream reach in accordance with the UAA process set forth in Subsection C of 20.6.4.15 NMAC.

Submitted by: James Boswell

Date: 5/7/2018

Signed:

Surface Water Quality Bureau concurs with recommendation.  [[]Yes [ JNo
If no, see attached reasons.

Signed: Date:

EPA Region 6 technical approval granted. []Yes [JNo
If no, see attached reasons.

Signed: Date:
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 6/19/17

Stream Name: Doctor Arroyo

Latitude: 35° 30’ 55.02”

Evaluator(s): CG JC JB JJ
STAL POINT!

Site ID: Lee Ranch Mine

Longitude: 107° 33’ 22.21”

Assessment Unit: HP16

0--1

Drought Index (12-mo. SPI Value):

NOW:

WEATHER
CONDITIONS

____storm (heavy rain)
___rain (steady rain)
____showers (intermittent)
__ %cloud cover
_X_clear/sunny

storm

PAST 48 HOURS:

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

(heavy rain)
____rain (steady rain) OTHER:
___showers (intermittent) -~ e L
" %cloud cover Stream Modifications
_X_clear/sunny Diversions ___YES _X_
Discharges _ YES X _

**Explain in further detail in NOTES section

—_YES X
NO

NO

NO

— A
Strong Moderate ==

Dry channel with standing

Flow is evident throughout
the reach. Moving water is
seen in riffle areas but may
not be as evident throughout
the runs.

Water is present in the
channel but flow is barely
discernable in areas of
greatest gradient change
(i.e. riffles) or floating
object is necessary to
observe flow.

pools. There is some
evidence of base flows (i.e.
riparian vegetation growing
along channel, saturated or
moist sediment under
rocks, etc)

6

4

2

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

Takes 10 or more minutes
of extensive searching to
find.

3

2

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

Takes 10 or more minutes
of extensive searching to
find.

3

2

1

Found easily and
consistently throughout the
reach.

Found with little difficulty
but not consistently
throughout the reach.

Takes 10 or more minutes
of extensive searching to
find.

3

2

1

Dramatic compositional
differences in vegetation are
present between the stream
banks and the adjacent
uplands. A distict riparian
vegetation corridor exists
along the entire reach —
riparian, aquatic, or wetland
species dominate the length
of the reach.

A distinct riparian
vegetation corridor exists
along part of the reach.
Riparian vegetation is
interspersed with upland
vegetation along the
length of the reach.

3

2

1.1. Water in Channel

1.2. Fish

1.3. Benthic
Macroinvertebrates

1.4. Filamentous
Algae/Periphyton

1.5. Differences in
Vegetation

1.6. Absence of Rooted
Upland Plants in
Streambed

Rooted upland plants are
absent within the
streambed/thalweg.

There are a few rooted
upland plants present
within the
streambed/thalweg.

Vegetation growing along
the reach may occur in
greater densities or grow
more vigorously than
vegetation in the adjacent
uplands, but there are no
dramatic compositional
differences between the
two.

Rooted upland plants are
consistently dispersed
throughout the

3

2

streambed/thalweg

SUBTOTAL (#1.1 — #1.6)

Dry channel. No evidence
of base flows was found.

Fish are not present.

Macroinvertebrates are not
present.

Filamentous algae and/or
periphyton are not present.

No compositional or
density differences in
vegetation are present
between the streambanks
and the adjacent uplands.

Rooted upland plants are
prevalent within the
streambed/thalweg.

0

2

If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal > 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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1.7. Sinuosity

LRM UAA

Appendix D - Level 1 Hydrology Protocol Results

Ratio > 1.4. Stream has
numerous, closely-spaced

Ratio < 1.4. Stream has
good sinuosity with some
bends, few straight sections. | straight sections.

STREAM CONDITION

straight sections.

3

2

1.8. Floodplain and
Channel Dimensions

Ratio > 2.5. Stream is minimally
confined with a wide, active
floodplain.

Ratio between 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only
be active during larger floods.

Ratio < 1.2. Stream has
very few bends and mostly | completely straight with no

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

Ratio = 1.0. Stream is

bends.

1.5

0

Demonstrated by a frequent | Represented by a less
number of riffles fol!owed by |frequent num.be.r of 'nfﬂ.es Shrdiam shoks some flow )
pools along the entire reach. | and pools. Distinguishing but tly has areas of There is no sequence
1.9. In-Channel Structure: There is an obvious the transition between oo?;%?' g’f ri?f?esr S exhibited.
Riffle-Pool Sequence transition between riffles riffles and pools is P = '
and pools. difficult.
3 2 1
SUBTOTAL (#1.1 — #1.9) 6

If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

1.10. Particle Size or
Stream Substrate
Sorting

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the
riffles/runs.

Particle sizes in the channel are
moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

3

1.11. Hydric Soils

Hydric soils are found within the study reach.

Present=3

1.12. Sediment on Plants

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along

stream.

and Debris floodplain throughout the the stream. Mostly
length of the stream. accumulating in pools.
1.5 1 0
TOTAL POINTS (#1.1 — #1.12) 6.5

Hydric soils are not found within the study reach.

Sediment is isolated in
small amounts along the

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

No sediment is present on
plants or debris.

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the

determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Present=1.5

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Present=1.5

TOTAL ple SUPPLEMENTAL POINTS (#1.1 — #1.14)

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found
within the study reach.
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LRM UAA

NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description (Us, DS, LB, RB, etc.) Notes
21 HP16 upstream
22 HP16 downstream
23 HP16 rooted plants (1)
24 HP16 rooted plants (2)

NOTES:

Channel: Active channel width varies between 1.5 and 3.0 feet (mean: ~1.5 feet). Channel to floodplain
ratio is misleading due to the wide floodplain, previously abandoned channels, and numerous gullies and
erosional features.

Substrate: Very fine sand. Uniform in channel and surrounding upland.

Vegetation: Active channel has some plants, floodplain area has dense vegetation. Vegetation on bank is
similar to the upland area. Minimal amount of tamarisk present.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 3 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Some debris on plants along streambed. Sinuosity ratio: ~1.1.
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Appendix D - Level 1 Hydrology Protocol Results
LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

2Xx

Maximum - Flood- Flood-Prone Bankfull
Max Depth Bg:nkfull Depth pMaxiinom Prone Area | Area Width Width
age Depth :
(#1) (#2) Value Valie Location (#5) (#6)
(#3) #3) (#4)
5.99’ 4.69’ e85 2.6’ 339 61.25 9.42'

**REFER to Figure 3 on page 19 for clarification
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Appendix D - Level 1 Hydrology Protocol Results ‘ LRM UAA
Lee Ranch Mine Photos

22 - HP16 downstream

-4 3

23 - HP16 rooted plants (1)
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date:6/19/2017

Stream Name: Doctor Arroyo

Latitude: 35° 31’ 40.09”

Site ID: Lee Ranch Mine

Longitude: 107° 33’ 00.87”

Evaluator(s): CG JC JB JJ

WEATHER
CONDITIONS

NOW:

____storm (heavy rain)
____rain (steady rain)
____showers (intermittent)
__ %cloud cover

_X _clear/sunny

Assessment Unit: HP17

0--1

Drought Index (12-mo. SPI Value):

PAST 48 HOURS:

___storm (heavy rain)
___rain (steady rain)
____showers (intermittent)
__ %cloud cover
_X_clear/sunny

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

OTHER:

Stream Modifications _ YES _X NO
Diversions ___YES _X NO
Discharges _ YES _X NO

**Explain in further detail in NOTES section

STREAM CONDITION

7 Moderate

Dry channel. No evidence
of base flows was found.

Fish are not present.

Macroinvertebrates are not
present.

Filamentous algae and/or
periphyton are not present.

No compositional or
density differences in
vegetation are present
between the streambanks
and the adjacent uplands.

0

Rooted upland plants are
prevalent within the
streambed/thalweg.

0

3

Water is present in the Dry channel with standing
Flow is evident throughout | channel but flow is barely |pools. There is some
the reach. Moving wateris | discernable in areas of evidence of base flows (i.e.
1.1. Water in Channel seen in riffle areas but may | greatest gradient change | riparian vegetation growing
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or
the runs. object is necessary to moist sediment under
observe flow. rocks, etc)
6 4 2
. Found easily and Found with little difficulty | Takes 10 or more minutes
1.2. Fish consistently throughout the | but not consistently of extensive searching to
reach. throughout the reach. find.
3 2 1
. Found easily and Found with little difficulty | Takes 10 or more minutes
1.3.. Benthic consistently throughout the | but not consistently of extensive searching to
Macroinvertebrates reach. throughout the reach. find.
3 2 1
. Found easily and Found with little difficulty [ Takes 10 or more minutes
1.4. Filamentous consistently throughout the [ but not consistently of extensive searching to
Algae/Periphyton reach. throughout the reach. find.
3 2 1
Dramatic compositional Vegetation growing along
differences In vegatation are A distinct riparian the reach may occur in
present between the stream f i . i
i vegetation corridor exists | greater densities or grow
banks and the adjacent :
e i along part of the reach. more vigorously than
: . uplands. A distict riparian o A o .
1.5. Differences in : . : Riparian vegetation is vegetation in the adjacent
vegetation corridor exists int d with upland lands. but th
Vegetation along the entire reach — interspersed with uplan uplancs, but Inere are no
rivarian, aquatic. or wetland vegetation along the dramatic compositional
parian; aquatc; length of the reach. differences between the
species dominate the length t
wo.
of the reach.
3 1
Rooted upland plants are Thleredarle a few rooted Rootfed up]largiq plantsdare
1.6. Absence of Rooted absent within the Hpland plantsiprassnt conslstently disperse
. straarbeaithalwe within the throughout the
Upland Plants in 9- streambed/thalweg. streambed/thalweg
Streambed
3 2
SUBTOTAL (#1.1 — #1.6)
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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LRM UAA

——

“xiu?'*’ ouT T, =

Ratio > 1.4. Stream has
numerous, closely-spaced
bends, few straight sections.

STREAM CONDITION

Ratio < 1.4. Stream has
good sinuosity with some
straight sections.

1.7. Sinuosity

3

2

1.8. Floodplain and
Channel Dimensions

In-Channel Structure:
Riffle-Pool Sequence

1.9.

Ratio > 2.5. Stream is minimally

confined with a wide, active
floodplain.

Demonstrated by a frequent
number of riffles followed by
pools along the entire reach.
There is an obvious
transition between riffles

Ratio between 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only
be active during larger floods.

TR L Ty

C Weak  Jlr i peor il

i e 1
_ Strong. | Moderate |
Ratio < 1.2, Stream has
very few bends and mostly | completely straight with no
straight sections.

Ratio = 1.0. Stream is

bends.

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

1.5

0

Represented by a less

frequent number of riffles
and pools. Distinguishing
the transition between
rifles and pools is

Stream shows some flow
but mostly has areas of
pools or of riffles.

There is no sequence
exhibited.

difficult.

and pools.

3

2 1

SUBTOTAL (#1.1 — #1.9) 7

If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

1.10. Particle Size or
Stream Substrate
Sorting

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the
riffles/runs.

Particle sizes in the channel are
moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

3

1.5

Hydric soils are found within the study reach.

1.11. Hydric Soils

Present =3

Hydric soils are not found within the study reach.

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

1.12. Sediment on Plants
and Debris

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along

floodplain throughout the the stream. Mostly
length of the stream. accumulating in pools.
1.5 1

Sediment is isolated in
small amounts along the
stream.

No sediment is present on
plants or debris.

TOTAL POINTS (#1.1 — #1.12)

7.5

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

Seeps and springs are not found within the study reach.

Present=1.5

Iron-oxidizing bacteria and/or fungi are not found

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

within the study reach.

1.14. Iron Oxidizing
Bacteria/Fungi

Present=1.5

TOTAL p/o SUPPLEMENTAL POINTS (#1.1 - #1.14)

7.5
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NMED Surface Water Quality Bureau —~ LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Descriptiogtc(t;s, DS,LB,RB, | Notes
25 HP17 upstream
26 HP17 downstream
27 HP17 base of stream
channel
28 HP17 vegetation in
channel
29 HP17 soil profile

NOTES:

Channel: Multiple incised discontinuous channels within floodplain. Primary channel used for all
measurements. Broad floodplain area with low gradient.

Substrate: Silt channel bottom. Consistent with surrounding uplands.

Vegetation: Significant rooted plants immediately surrounding active channel.

Soils: Silt with clay. Profile generally uniform across 18" depth, no change in color or texture. Appears to
be slight lamination. Roots extend down to approximately 12”. No signs of oxidation or reduction occurring.
No indication of hydric soils.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 4 feet. 40 times the channel width is less than

150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Sinuosity ration: ~1.2. Spring (Doctor Spring) located upstream of this site with no apparent
contribution to the hydrology. This site is completely dry.
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LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

. 2x
Maximum - Flood- Flood-Prone Bankfull
Max Depth Bg,:'akf:" Depth MaD)gn;:m Prone Area | Area Width Width
(#1) ( #2% Value Valloue Location (#5) (#6)
(#3) #3) (#4)
5.24' 4.68' 0.56’ 1512 412 1825 4.25

**REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

!

5 5o

2 HP otea )
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Lee Ranch Mine Photos

.’

28 - HP17 vgetation in chaﬁznel

" 4

29 - HP17 soil profile

LRM UAA
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 6/19/17

Stream Name: Doctor Arroyo

Latitude: 35° 33’ 05.51”

Evaluator(s): CG JC JB JJ

Site ID: Lee Ranch Mine

Longitude: 107° 32’ 20.15”

WEATHER
CONDITIONS

Assessment Unit: HP18

Drought Index
0--1

(12-mo. SPI Value):

NOW:

____storm (heavy rain)
___rain (steady rain)
____showers (intermittent)
__ %cloud cover
_X_clear/sunny

PAST 48 HOURS:

____storm (heavy rain)
____rain (steady rain)

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

showers (intermittent) O HER:

ers (intermi

:%cloud cover Stream Modifications __ YES _X NO

_X_clear/sunny Diversions __ YES _X NO
Discharges _ YES _X NO

**Explain in further detail in NOTES section

STREAM CONDITION

Moderate || Weak

Water is present in the Dry channel with standing
Flow is evident throughout | channel but flow is barely |pools. There is some
the reach. Moving water is | discernable in areas of evidence of base flows (i.e. Dry channel. No evidence
1.1. Water in Channel seen in rlfﬂe.areas but may g'reat.est gradient (l:hange riparian vegetation growing of base flows was found.
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or
the runs. object is necessary to moist sediment under
observe flow. rocks, etc)
. Found easily and Found with little difficulty | Takes 10 or more minutes
1.2. Fish consistently throughout the | but not consistently of extensive searching to Fish are not present.
reach. throughout the reach. find.
3 ? ____
A Found easily and Found with little difficulty | Takes 10 or more minutes .
1.3. Benthic consistently throughout the | but not consistently of extensive searching to Mactoinusptolyatessre nat
present
Macroinvertebrates reach. throughout the reach. find. :
3 2 1
Found easily and Found with little difficulty | Takes 10 or more minutes .
H Filamentous algae and/or
1.4. Filamentous consistently throughout the | but not consistently of extensive searching to $
Algae/Periphyton reach, throughout the reach. | find. periphytory ate nat present;
Dramatic compositional Vegetation growing along
d:zz;irzclf:“x]e\éigg:g?;:;f A distinct riparian the reach may occur in
Eanks ahll the adlszant vegetation corridor exists | greater densities or grow No compositional or
ublands. A disticg - along part of the reach. more vigorously than density differences in
1.5. Differences in vggetatic')n corridor gxists Riparian veget:c\tion is vegetation in the adjacent | vegetation are present
Vegetation alonEthe Bntifa faach~— interspersed with upland | uplands, but there are no between the streambanks
i ar?an aduatic: or Wellsid vegetation along the dramatic compositional and the adjacent uplands.
s;gecies,do?ninaté the length length of the reach. differences between the
of the reach. bile
3 2 1
Rooted upland plants are Ihlea r:, darlea:tgewrézgﬁd cRg:st?s(tieﬁt)llar(;?sp:ZS dare Rooted upland plants are
1.6. Absence of Rooted absent within the wFi)thin tr?e p throughoutythe p prevalent within the
UplandbPlants in slisambedihalweg, streambed/thalweg. streambed/thalweg slreambedithalweg.
Streambed
3 2 0
SUBTOTAL (#1.1 — #1.6) 1
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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_ Moderate

STREAM CONDITION

! o S 23 1
il Weak

)
o] S

Poor.

Ratio = 1.0. Stream is
completely straight with no
bends.

—_

|
|

|

0

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

There is no sequence
exhibited.

4.0

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream

0

Hydric soils are not found within the study reach.

No sediment is present on
plants or debris.

5.5

Ratio > 1.4. Stream has Ratio < 1.4. Stream has | Ratio < 1.2. Stream has
numerous, closely-spaced good sinuosity with some | very few bends and mostly
1.7. Sinuosity bends, few straight sections. | straight sections. straight sections.
2 1
. Ratio > 2.5. Stream is minimally gfg:r:?:weoedn :éfeland r21'f5.ed
1.8. Floodplain and confined with a wide, active ! S moderalely:Continec.
Ch | Di . floodplain Floodplain is present, but may only
annel Dimensions pain. be active during larger floods.
3
Demonstrated by a frequent | Represented by a less
number of riffles fol!owed by |frequent num.be'r of |:|fﬂ.e>s Strean shiows some flow
pools along the entire reach. | and pools. Distinguishing but tly has areas of
1.9. In-Channel Structure: There is an obvious the transition between gor;%? g'f riff?es
Riffle-Pool Sequence transition between riffles riffles and pools is P = '
and pools. difficult.
3 2 1
SUBTOTAL (#1.1 — #1.9)
If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.
Particle sizes in the channel are
noticeably different from particle Particle sizes in the channel are
sizes in areas close to but not in the | moderately similar to particle sizes in
1.10. Particle Si channel. There is a clear distribution | areas close to but not in the channel.
10 arth Ize or of various sized substrates in the Various sized substrates are present
Stream Substrate stream channel with finer particles | in the stream channel and are
Sorting accumulating in the pools, and larger | represented by a higher ratio of
. it 4 channel.
particles accumulating in the larger particles (gravel/cobble).
riffles/runs.
3
. ) Hydric soils are found within the study reach.
1.11. Hydric Soils
Present =3
Sediment found readily on Sediment found on plants
plants and debris within the | or debris within the Sedimeritislsolated i
stream channel, on the stream channel although small amatifsalona s
1.12. Sediment on Plants streambank, and within the | it is not prevalent along S 9
and Debris floodplain throughout the the stream. Mostly ;
length of the stream. accumulating in pools.
1.5 1 0.5
TOTAL POINTS (#1.1 — #1.12)

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Present=1.5

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Present=1.5

TOTAL p4s SUPPLEMENTAL POINTS (#1.1 — #1.14)

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found
within the study reach.
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description:tét):s, DS,LB,RB, | Notes
30 HP18 upstream
31 HP18 downstream
32 HP18 survey
NOTES:

Location originally proposed was inaccessible. Location moved upstream.
Channel: Approximately 8 feet wide. Minimum of at least 2 historical terraces.

Substrate: Very fine sand bed subrounded with some pebbles. This is the same as the upland substrate
outside of the channel.

Vegetation: There is vegetation in the active channel. Shrubs and grasses on banks and floodplain. Some
tamarisk but otherwise no change in vegetation composition.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 8 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Mudcracking within channel. Some debris in vegetation on banks. Sinuosity ratio: ~1.48
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Appendix D - Level 1 Hydrology Protocol Results
LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

. 2x
Maximum » Flood- Flood-Prone Bankfull
Max Depth Bg:\kfull Depth Maximum Prone Area | Area Width Width
age Depth :
(#1) #2) Value Value Location (#5) (#6)
(#3) 3) (#4)
5.9 4.85’ 0.74 1.48’ 411 16.0° 7.66’

**REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

\

32 - HP18 survey
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Cover Sheet

Hydrology Protocol Use Attainability Analysis
for an Ephemeral Stream'

Stream Name: Basin: 8-digit HUC:

San Isidro Arroyo, Mulatto Canyon, Arroyo Rio Grande 13020205

Tinaja (Subwatershed 2ABC)

Reach Description: Upstream lat/long: Downstream lat/long:
Unlined, unclassified, ephemeral arroyos within | 35.461/-107.778 35.539/-107.573
Subwatershed 2ABC.

Current WQS Assessment Unit ID:

X Unclassified 20.6.4.98 or 99 NMAC

[] classified 20.6.4. NMAC Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial photos, “ground truthing”, Google™ Earth, etc.) ground truthing, aerial photos

Reasoning: Why is the stream homogeneous? Similar geology, sinuosity, and vegetation

Hydrology Protocol Results

Notes

Location 1 (lat/long): 35.537/-107.574

Xleph [int []per HP-21, watershed 2ABC outlet

Location 2 (lat/long): 35.485/-107.680

[(Jeph [lint []per

Location 3 (lat/llong): 35.474/-107.69

(Jeph [int []per

[[] Additional location results attached.

Hydroclimatic Conditions

If “yes” please describe.

-1to 0 Eastern half of study area (June 2017, NOAA)

3 N
Drought (SP1 Value<=15) [yes o= 0 to 1 Western half of study area (June 2017, NOAA)
Recent Rainfall (within 48 hours) | [ ]yes no

Gauge data available?

D yes

X no

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,
ephemerdl, intermittent or low flow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications

If ““yes” please describe.

Dam/diversion yes [no See explanation at the end of the modification section
Channelization/roads [yes no
Groundwater pumping yes []no See explanation at the end of the modification section

Agricultural return flows

[yes

X no

" This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Hydrologic and Other Modifications If “yes” please describe.

Existing point source discharge yes [ ]no See explanation at the end of the modification section

Planned point source discharge [] yes no

Other modifications Please explain hydrologic impact
: Xyes [Ino | mini lanation bel
e.g., land use practices Ining, see explanation below

If yes for any of above, please explain why these modifications do not alter the uses supported by the natural
flow regime:

Sub-watershed 2ABC s located within the San Isidro Arroyo and encompasses the Category 1 watersheds of
Arroyo Tinaja, Mulatto Canyon, and San Isidro Arroyo (Figure 11). This area collects drainage from the both the
upper canyons and lower plains. This watershed overlaps the majority of the LRM permit area and includes
several diversions to limit surface drainage originating upstream towards the mining area. Arroyo Tinaja and
Mulatto Canyon were both diverted to the north and now wrap around the northern perimeter of the mining
area before reconnecting with the native Arroyo Tinaja channel near photopoint PP284. Mulatto Canyon was
diverted from approximately HP13 through PP169 where it joins Arroyo Tinaja. Several (6) temporary NPDES
outfalls have been constructed along this reach of the Mulatto Canyon and adjacent to the Arroyo Tinaja
channel near PP283 and PP284. The modified portion of the Arroyo Tinaja channel (see PP169, PP283, PP284)
exhibits similar characteristics to both the native upstream (see PP12A) and downstream (PP285) reaches of
the channel. The channel is similar in nature to a swale with a poorly defined active channel that is densely
covered with upland vegetation. The bed material consists of silt and fine sand and does not exhibit evidence
of riffle-pool structures. Similar channel characteristics are also seen in the native sections of the San Isidro
Arroyo (see PP286, PP287, PP288) that exhibit a similar surface topography (~6600 — 6700 ft msl) and similar
channel slope (0.4 - 0.6%). Runoff from several small unnamed tributaries in the headwaters of the San Isidro
Arroyo is diverted to the east around the southern perimeter of the mine. A small dike was also constructed in
the reach between HP15 and PP286 to direct runoff from mining disturbance towards temporary NPDES outfall
096. Several temporary outfalls were constructed in the vicinity of PP286 and further to the north near PP288.

The two production wells at the LRM are hydrologically isolated from these drainage channels by several
hundred feet of low permeable bedrock. The wells are screened within the Gallup aquifer > 1000 ft bgs. The
Gallup aquifer is confined and the static water level is approximately 150 - 180 ft bgs. Groundwater was not
encountered in the alluvium during the extensive exploration drilling program completed for SMCRA Permit 19-
2P or during the mining process. In addition there are a total of 8 active livestock diversion wells located within
subwatershed 2ABC that each have a permitted withdrawals of 3 ac-ft per year (see Figure 11). The semi-arid
climate limits the vegetative biomass available to support livestock in this region and the herds need to graze
several hundred acres per year to accommodate their dietary needs. These wells are used on an as needed
basis when this herd is in the immediate area. Therefore the withdrawal from these wells is insignificant and
did not have impacts on the flow regime of the drainage channels within the study area during the 2017 HP

Assessment.

Current Uses Observed If “yes” please describe.
Macroinvertebrates [Jyes Xno

Fish [lyes Xno

Recreation (contact use) [Jyes Xlno

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that
101(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

Sub-watershed 2ABC is located within the San Isidro Arroyo and encompasses the Category 1 watersheds of
Arroyo Tinaja, Mulatto Canyon, and San Isidro Arroyo (Figure 11). This area collects drainage from the both the
upper canyons and lower plains. The sub-watershed encompasses the majority of the LRM permit area. Several
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diversions have been constructed in this watershed to direct drainage from the headwaters of these streams
around the perimeter of the mine. Assessment point HP21 was established at the outlet of Subwatershed 2ABC
downstream of the confluence of Arroyo Tinaja and Mulatto Canyon and is considered representative of the
hydrologic regime of the entire subwatershed. HP21is located in the stream reach with the greatest potential
to support non-ephemeral flow within subwatershed 2ABC and therefore provides a conservative estimation

of the flow regime of the upstream tributaries that drain to it. HP-21received a Level 1 Evaluation score of 8.0
which provides further evidence that flow in the San Isidro Arroyo is only in response to precipitation or snow
melt events. This Level 1 Evaluation score is very similar to HP-15 (Subwatershed 1C), which is also located in the
lower plains. The Level 1 Evaluation scores at assessment points HP-11 (Subwatershed 1A) and HP-13
(Subwatershed 1B), located at the base of the canyons, further indicate that the flow regime within
subwatershed 2ABC is ephemeral. Photopoints located throughout the 2ABC sub-watershed provide additional
evidence that the flow regime is consistent throughout the watershed (see Appendix A). Additional
information for the HP assessment points in Subwatersheds 1A - 1C can be found in Appendix D and part 4.51 -
4.53 of the LRM UAA report.

ATTACHMENTS:

Map and Photos (required)

X Hydrology Protocol Field Sheets for all locations (required)
[ Level2 Analysis (optional)

Additional sites and/or documentation (optional)

CONCLUSION:

This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
101(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR 131.10(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent.
Based on this conclusion, we recommend that the designated uses and criteria identified in 20.6.4.97 NMAC be
applied to this stream reach in accordance with the UAA process set forth in Subsection C of 20.6.4.15 NMAC.

Submitted by: James Boswell

Date: 5/7/2018

Signed:

Surface Water Quality Bureau concurs with recommendation. []vYes [ INo
If no, see attached reasons.

Signed: Date:

EPA Region 6 technical approval granted. [ ]Yes [ ]No
If no, see attached reasons.

Signed: Date:
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 6/20/17

Stream Name: San Isidro Arroyo

Latitude: 35° 32’ 20.29”

Evaluator(s): CG JC JB JJ

Site ID: Lee

Ranch Mine

Longitude: 107° 34’ 21.72”

Assessment Unit: HP21

Drought Index
0--1

(12-mo. SPI Value):

NOW:

WEATHER
CONDITIONS

__ storm (heavy rain)
___rain (steady rain)

__ showers (intermittent)
___ %cloud cover
_X_clear/sunny

PAST 48 HOURS:

__ storm (heavy rain)
__rain (steady rain)
__showers (intermittent)

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

X _NO

OTHER:

~ %cloud cover Stream Modifications
_X_clear/sunny Diversions ___YES _X
Discharges _ YES _X

**Explain in further detail in NOTES section

—_YES X

NO
NO
NO

| Moderate ;

STREAM CONDITION

Water is present in the Dry channel with standing
Flow is evident throughout | channel but flow is barely |pools. There is some
the re.acl?. Moving water is | discernable in areas of e?wdtlence of bas'e flows (].e. Dry channel. No evidence
1.1. Water in Channel seen in riffle areas but may | greatest gradient change | riparian vegetation growing of base flows was found
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or ’
the runs. object is necessary to moist sediment under
observe flow. rocks, etc)
6 4 2
. Found easily and Found with little difficulty | Takes 10 or more minutes
1.2. Fish consistently throughout the | but not consistently of extensive searching to Fish are not present.
reach. throughout the reach. find.
3 2 1
. Found easily and Found with little difficulty | Takes 10 or more minutes ;
1.3. Benthic consistently throughout the | but not consistently of extensive searching to Meferblmiertelratsianamol
present
Macroinvertebrates reach. throughout the reach. find. ’
. Found easily and Found with little difficulty | Takes 10 or more minutes Filametitais slaas andier
4. consistently throughout the ut not consistently of extensive searching to ;
1.4. Filamentous istently throughout the | but not istentl f extensi hing t eriphvton are?wt resent
Algae/Periphyton reach. throughout the reach. find. periphy P ’
3 2 1 T
Dramatic compositional Vegetation growing along
ditferences in vegstation are A distinct riparian the reach may occur in
present between the stream . . . i -
: vegetation corridor exists | greater densities or grow No compositional or
banks and the adjacent : et -
gt s along part of the reach. more vigorously than density differences in
. g uplands. A distict riparian il i g = : ;
1.5. Differences in vegetation corfidorexists Riparian vegetation is vegetation in the adjacent | vegetation are present
Vegetation alogn the entire reach — interspersed with upland | uplands, but there are no | between the streambanks
9 Hong ; vegetation along the dramatic compositional and the adjacent uplands.
riparian, aquatic, or wetland o
. ] length of the reach. differences between the
species dominate the length
two.
of the reach.
Rooted upland plants are Thete-atea few reefad ROOt?d uplanq plants are Rooted upland plants are
1.6. Absence of Rooted absent within the upland plants prasent consistenty disperesd prevalent within the
o Upland Plants i streambed/thalweg within this throughaul the streambed/thalweg
plan ants in ’ streambed/thalweg. streambed/thalweg :
Streambed
3 1 0
SUBTOTAL (#1.1 — #1.6) 4
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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Ratio > 1.4. Stream has
numerous, closely-spaced

1.7. Sinuosity bends, few straight sections.
3
. Ratio > 2.5. Stream is minimally
1.8. Floodplain and confined with a wide, active
Channel Dimensions floodplain.
3

Demonstrated by a frequent

number of riffles followed by

pools along the entire reach.
1.9. In-Channel Structure: | There is an obvious

Riffle-Pool Sequence

transition between riffles

and pools. difficult.

I [ Moderate [
Ratio < 1.4. Stream has

good sinuosity with some
straight sections.

Ratio between 1.2 and 2.5.
Stream is moderately confined.

Floodplain is present, but may only
be active during larger floods.

Represented by a less
frequent number of riffles
and pools. Distinguishing
the transition between
riffles and pools is

STREAM CONDITION

straight sections.

Weak ||

Ratio < 1.2, Stream has
very few bends and mostly

52 Boo vl
Ratio = 1.0. Stream is

completely straight with no
bends.

1

0

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

pools or of riffles.

Stream shows some flow
but mostly has areas of

There is no sequence
exhibited.

3

2 1

SUBTOTAL (#1.1 — #1.9)

7.5

If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

1.10. Particle Size or

Stream Substrate
Sorting

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the
riffles/runs.

Particle sizes in the channel are
moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

3

1.5

1.11. Hydric Soils

Hydric soils are found within the study reach.

Present =3

1.12. Sediment on Plants

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along

stream.

and Debris floodplain throughout the the stream. Mostly
length of the stream. accumulating in pools.
1.5 1 0
TOTAL POINTS (#1.1 — #1.12) 8.0

Hydric soils are not found within the study reach.

Sediment is isolated in
small amounts along the

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

No sediment is present on
plants or debris.

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and t

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

Present = 1.5

1.14. Iron Oxidizing

Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Present=1.5

TOTAL plo SUPPLEMENTAL POINTS (#1.1 — #1.14)

ally with previous score to compute TOTAL.

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found
within the study reach.
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Descriptiog{gs, DS,LB,RB, | Notes
33 HP21 upstream
34 HP21 downstream
35 HP21 vegetation in
channel
NOTES:

Substrate: Very fine sand and silt.

Soils: Channel compacted.

Channel: Small entrenched channel in wide flood plain with several abandoned historical channels. Some
undercut banks. Mass wasting / sloughing of upper terrace walls.

Vegetation: Some tamarisk but also contains rooted upland plants that are the same composition as the
surrounding upland area.

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 4 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: Moderately sinuous (approximately 1.3). NMED present for study (Shelly Lemon and Brian Dahl).
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LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

"LRM UAA

2x

Maximum - Flood- Flood-Prone Bankfull
Max Depth Bgtnkfull Depth plaximuo Prone Area | Area Width Width
age Depth <
(#1) (#2) Value Valiie Location (#5) (#6)
(#3) #3) (#4)
5771 5.39’ 032 0.64 5.07 AT 4.08’

**REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos
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(Jh (20717
L

w@

HYDROLOGY DETERMINATION
FIELD SHEETS

Available at the SWQB Hydrology Protocol website:
(http://www.nmenv.state.nm.us/swqb/Hydrology/index.html)
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date:

L~ 20- 2017

Stream Name:

Latitude: 9‘5 g

S 36

CON

Evaluator(s):

WEATHER

G, B

NOW:

DITIONS

___storm (heavy rain)
____rain (steady rain)
____showers (intermittent)
__ %cloud cover

* clear/sunny

Site ID:

He2 |

Longitude: \)7, 572‘”

Assessment Unit:

Drought Index (12-mo. SPI Value):

PAST 48 HOURS:

___storm (heavy rain)

__rain (steady rain)

____showers (intermittent)
%cloud cover
clear/sunny

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known major rainfall event.

NO

otHER: (atHlZ Carazy Aﬁ/TFﬂu (S

Stream Modifications ___ YES
Diversions ___ YES NO Hl 0 Mgl’l'
Discharges ___ YES L NO OW'L

**Explain in further detail in NOTES section

STREAM CONDITION

Water is present ln the Dry channel with standing
Flow is evident throughout | channel but flow is barely | pools. There is some
the reach. Moving wateris | discernable in areas of evidence of base flows (i.e.

1.1. Water in Channel seen inriffle areas but may | greatest gradient change | riparian vegetation growing g{{):g:?]g::'s 3‘/2 sef‘g Sﬁgce
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or )
the runs. object is necessary to moist sediment under

observe flow. rocks, etc) P
6 4 2 (;0)
. Found easily and Found with little difficulty | Takes 10 or more minutes —

1.2. Fish consistently throughout the | but not consistently of extensive searching to Fish are not present.

g 9
reach. throughout the reach. find.
3 2 1 /. 0)
. Found easily and Found with little difficulty | Takes 10 or more minutes ; \éﬁ
1.3. Benthic consistently throughout the | but not consistently of extensive searching to Macrolnv RalSSira-aY
present
Macroinvertebrates reach. throughout the reach. find. N
3 2 1 (o)
] Found easily and Found with little difficulty | Takes 10 or more minutes | . ol
1.4. Filamentous consistently throughout the | but not consistently of extensive searching to ngmr?;t:;u;;'?;f aggg:;t
Algae/Periphyton reach. throughout the reach. find. perip el '
3 2 1 ((0 )
Dramatic compositional ; ;
differences in vegetation are disti A \:‘egetatlon growing a!ong
resent between the stream A |st|n§:t riparian ) the reach may occur in B
ganks anid thesdianest vegetation corridor exists | greater densities or grow No compositional or
uplands. A disti c: rinarian along part of the reach. more vigorously than density differences in

1.5. Differences in VZ elati;) i Gorfidor gxi sts Riparian vegetation is vegetation in the adjacent | vegetation are present

Vegetation al Ogn the entlire reach— interspersed with upland | uplands, but there are no | between the streambanks
ripar?an aquatic, or wetland vegetation along the dramatic compositional and the adjacent uplands.
species dominate the length length of the reach. g:lf;erences between the
of the reach. N\ N\

; ) (] o
There are a few rooted Rooted upland plants are

1.6, Absonce of Rooted  |seeriontints " [UBenapanspesen | codtnty deprsca | Sectedendprt o

Upland Plants in streambed/thalweg. streambed/thalweg. streambed /thalweg streambed/thalweg.

Streambed 3 ("\ 1

2 (1)
N/
SUBTOTAL (ﬁ - #1.6)
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL
If the stream being evaluated has a subtotal 2 18 at this point, the stream is determined to be PERENNIAL,
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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1.7. Sinuosity

LRM UAA

',Ap,pendix D - Level 1 Hydrology Protocol Results

Ratio > 1.4. Stream has
numerous, closely-spaced
bends, few straight sections.

Moderate
Ratio < 1.4. Stream has

good sinuosity with some
straight secliers,

STREAM CONDITION

straight secjjens,

Ratio < 1.2. Stream has
very few bends and mostly

Ratio = 1.0. Stream is
completely straight with no
bends.

3

(2] 1)

S

0

1.8. Floodplain and
Channel Dimensions

Ratio > 2.5. Stream is minimally
confined with a wide, active
floodplain.

Ratio Eét/ween 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

3

be active durin})afget\ﬂoods.

s

0

1.9.
Riffle-Pool Sequence

in-Channel Structure:

Demonstrated by a frequent
number of riffles followed by
pools along the entire reach.
There is an obvious
transition between riffles

and pools. difficult.

Represented by a (€35
frequent number of riffles
and pools. Distinguishing
the transition between
riffles and pools is

pools or of riffles.

Stream shows some flow
but mostly has areas of

There is no sequence
exhibited.

3

2

)

TN
%
'\%

SUBTOTAL (#1.1 - #1.9) |55 5>

i

If the stream being evaluated has a subtotal < 5 at this
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determine
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

juncture, the stream is determined to be EPHEMERAL.
d to be PERENNIAL.

1.10. Particle Size or
Stream Substrate
Sorting

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the
riffles/runs.

Particle sizes in the channel are
moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

Particle sizes in the channel are
similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

3

1.5

P
(o)

1.11. Hydric Soils

Hydric soils are found within the study reach.

Hydric soils are not found within The study reach.

Present=3

Absent { )

i b
==

1.12. Sediment on Plants
and Debris

Sediment found readily on
plants and debris within the
stream channel, on the
streambank, and within the

Sediment found on plants
or debris within the
stream channel although
it is not prevalent along

Sediment is isolated in
small amounts along the

No sediment is present on
plants or debris.

floadplain throughout the the stream. Mostly sirearl.
length of the stream. accumulating in pools. N _
1.5 1 (sis/ T

TOTAL POINTS (#1.1 - #1.12) | ¢

1.13. Seeps and Springs

Seeps and springs are found within the study reach.

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Seeps and springs are not found within the study reach.

Present = 1.5

“AbsenfZo )

ST

1.14. Iron Oxidizing
Bacteria/Fungi

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

Iron-oxidizing bacteria and/ol

Present = 1.5

within the study

TOTAL pfis SUPPLEMENTAL POINTS (#1.1 - #1.14) |

§.3 - &F
571 =M Depth

51l
0 -3

=1

2

P
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description (us, Ds, LB, RB, etc.) Notes

br Widih= 4.08f+

Flood Crons Mo WiMh= T7.2f+

Max Depth= 0.2

P Mok = O:bl/

T puri sk A onel.

NS mm%h ng

wwe&ﬂ

nd ottt ﬂmm/(b%
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Appendix D - Level 1 Hydrology Protocol Results

Cover Sheet

LRM UAA

Hydrology Protocol Use Attainability Analysis
for an Ephemeral Stream’

Stream Name: Basin: 8-digit HUC:
San Isidro Arroyo (Subwatershed 3ABCD) Rio Grande 13020205
'Reach Description: Upstream lat/long: Downstream lat/long:

Unlined, unclassified, ephemeral arroyo within 35.461/-107.778

35.580/-107.519

Subwatershed 3ABCD.
Current WQS Assessment Unit ID:
[X] Unclassified 20.6.4.98 or 99 NMAC  [_] Classified 20.6.4. NMAC Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial photos, “ground truthing”, Google™ Earth, etc.) ground truthing, aerial photos

Reasoning: Why is the stream homogeneous? Similar geology, sinuosity, and vegetation

Hydrology Protocol Results

Notes

Location 1 (lat/long): 35.58/-107.52

Xleph [Jint []per

HP-31, watershed 3ABCD
outlet

Location 2 (lat/llong): 35.537/-107.57

[Jeph [int []per

Location 3 (lat/long): 35.556/-107.54

[Jeph [Jint []per

[ ] Additional location results attached.

Hydroclimatic Conditions If “yes” please describe.

i < 4too Eastern half of study area (June 2017, NOAA)
Drought (SPI Value <-1.5) [yes - 0 to 1 Western half of study area (June 2017, NOAA)
Recent Rainfall (within 48 hours) | []yes no
Gauge data available? [lyes Xno

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,
ephemerdl, intermittent or low flow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications If “yes” please describe.

Dam/diversion [yes no See explanation at the end of the modification section
+ | channelization/roads [1yes no

Groundwater pumping yes [ Ino See explanation at the end of the modification section

Agricultural return flows [Jyes no

Existing point source discharge [Clyes Xno See explanation at the end of the modification section

1 This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Hydrologic and Other Modifications If “yes” please describe.

Planned point source discharge [(lyes [Xno

Other modifications Please explain hydrologic impact
: [lyes Xno
e.g., land use practices

If yes for any of above, please explain why these modifications do not alter the uses supported by the natural
flow regime:

Watershed 3ABCD is located downstream of the northern LRM permit boundary within the San Isidro Arroyo
downstream to its confluence with Arroyo Chico (Figure 11). There have been no alterations to the stream
channel or construction of NPDES impoundments within the drainage area downstream of Subwatersheds
2ABCand 1D. Alterations within Subwatershed 2ABC and 1D have been described in the Appendix D UAA cover
sheets for those subwatersheds. The two mine production wells at LRM are hydrologically isolated from the
San Isidro Arroyo by several hundred feet of low permeable bedrock. The wells are located on the southern
end of the mine property and are screened within the Gallup aquifer > 1000 ft bgs. The Gallup aquifer is
confined and the static water level is approximately 150 - 180 ft bgs. In addition there are 18 active livestock
diversion wells located within watershed 3ABCD with permitted withdrawals of 3 ac-ft per year (see Figure 11).
The semi-arid climate limits the vegetative biomass available to support livestock in this region and the herds
need to graze several hundred acres per year to accommodate their dietary needs. These wells are used on an
as needed basis when this herd is in the immediate area. Therefore the withdrawal from these wells is
insignificant and did not have impacts on the flow regime of the drainage channels within the study area during
the 2017 HP Assessment.

Current Uses Observed If “yes” please describe.
Macroinvertebrates D yes no
Fish [Jyes no
Recreation (contact use) [yes no

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that
101(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

Watershed 3ABCD includes the lower reach of the San Isidro Arroyo main channel north of the mine (Figure 11).
There have been no alterations to the stream channel or mine related disturbance within the drainage area
downstream of Subwatershed 2ABC and 1D. Hydrologic assessment point HP-31 was established within the San
Isidro Arroyo just above its confluence with the Arroyo Chico. This point is located approximately 4.8 miles
downstream of the mining boundary and receives drainage from subwatersheds 2ABC and 1D. This point was
determined to be representative of the hydrologic processes for the entire drainage basin because it receives
runoff from all subwatersheds and should provide a conservative estimation of the flow regime of the
upstream lower order tributaries that drain to it. The Level 1 Evaluation score for assessment point HP-31 was
7.0, which supports the determination that the flow regime in this watershed is ephemeral. This is similar to
the scores observed at HP18 (6) and HP21 (8) which are also located in the lower topographic portion of the
watershed (~ 6450 - 6550 ft msl). The Level 1 Evaluation scores observed at assessment points HP-11 (5) and
HP13 (7.5), located near the outlets of Subwatersheds 1A and 1B at the base of the mesa canyons, and HP14
(6.5), located within the mesa canyons indicate that the flow regime in the upstream headwater reaches of the
drainage basin are also ephemeral. One reach located within Doctor Arroyo was identified as having water
within the channel (PP160). This reach is located within the mining exclusion area and receives overflow from
bedrock livestock wells installed to supplement the water available to the rancher’s cattle and to the wetland
in the Doctor Springs (S-3) area. The drainage channel has a sand bottom and the water in the channel
evaporates or soaks into the ground within several hundred feet. Assessment points HP16 and HP17 were
established at the upstream and downstream portion of the mining exclusion area. Level1 Evaluation scores
at HP-16 and HP-17 were 6.5 and 8.5 indicating that the flow regime of Doctor Arroyo immediately above and
below the exclusion area is ephemeral. A total of nine Level 1 Evaluations were completed at critical points
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Appendix D - Level 1 Hydrology Protocol Results ‘ LRM UAA

throughout the 3ABCD watershed. The assessment points encompass the variety of landscape topography,
geology, and Ecoregions found throughout the drainage basin. The results of all nine Level 1 Evaluation scores
support the determination that flow regime of the drainage channels within Watershed 3ABCD are ephemeral.
Additional information for the HP assessment points in Subwatersheds 1A - 1D and 2ABC can be found in
Appendix D and part 4.51 - 4.53 of the LRM UAA report. Additional photo documentation is also available in
Appendix A.

ATTACHMENTS:

X map and Photos (required)

[X] Hydrology Protocol Field Sheets for all locations (required)
[] Level 2 Analysis (optional)

X Additional sites and/or documentation (optional)

CONCLUSION:

This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
101(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR 131.10(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment
of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent.
Based on this conclusion, we recommend that the designated uses and criteria identified in 20.6.4.97 NMAC be
applied to this stream reach in accordance with the UAA process set forth in Subsection C of 20.6.4.15 NMAC.

Submitted by: James Boswell

Signed: Date: 5/7/2018

Surface Water Quality Bureau concurs with recommendation. [ ] Yes [ INo
If no, see attached reasons.

Signed: Date:

EPA Region 6 technical approval granted. []Yes [No
If no, see attached reasons.

Signed: Date:
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Appendix D - Level 1 Hydrology Protocol Results
NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

LRM UAA

Date: 06/21/17

Stream Name: San Isidro Arroyo

Latitude: 35° 34’ 47.66”

Site ID: Lee Ranch Mine

Longitude: 107° 31’ 08.58”

Evaluator(s): CG JC JB JJ

Assessment Unit: HP31

Drought Index
0--1

(12-mo. SPI Value):

NOW:

WEATHER
CONDITIONS

____storm (heavy rain)
____rain (steady rain)
____showers (intermittent)
__ %cloud cover
_X_clear/sunny

PAST 48 HOURS:

____storm (heavy rain)
____rain (steady rain)
____showers (intermittent)
__ %cloud cover
_X_clear/sunny

Has there been a heavy rain in the last 48 hours?

YES

**Field evaluations should be performed at least 48
hours after the last known maijor rainfall event.

X NO

OTHER:

Stream Modifications __ YES _X NO
Diversions __YES _X NO
Discharges _ YES _X NO

**Explain in further detail in NOTES section

Moaerate 7

STREAM CONDITION

=

Weak ;

Water is present in the Dry channel with standing
Flow is evident throughout [ channel but flow is barely |pools. There is some
the reach. Moving water is | discernable in areas of evidence of base flows (i.e. Dry channel. No evidence
1.1. Water in Channel seen in r|fﬂe.areas but may greatgst gradient ghange riparian vegetation growing of base flowswasfound.
not be as evident throughout | (i.e. riffles) or floating along channel, saturated or
the runs. object is necessary to moist sediment under
observe flow. rocks, etc)
6 4 2
. Found easily and Found with little difficulty | Takes 10 or more minutes
1.2. Fish consistently throughout the | but not consistently of extensive searching to Fish are not present.
reach. throughout the reach. find.
3 2 1
. Found easily and Found with little difficulty | Takes 10 or more minutes ;
1.3. Benthic consistently throughout the | but not consistently of extensive searching to Macrolnvertebrates are not
present
Macroinvertebrates reach. throughout the reach. find. :
3 2 1
X Found easily and Found with little difficulty | Takes 10 or more minutes :
1.4. Filamentous consistently throughout the | but not consistently of extensive searching to | - iamentous algae and/or
periphyton are not present
Algae/Periphyton reach. throughout the reach. find. '
3 2 1
Dramatic compositional Veaslation aroving alor
differences in vegetation are A disti o 9 9 g aong
istinct riparian the reach may occur in
present between the stream ti id ist daisit N itional
banks and the adjacent vegetation corridor exists greater. ensities or grow o cgmp95|t|ona or
uplarids. A distict riparian along part of the reach. more vigorously than density differences in
1.5. Differences in vggetati.on corridor gxists Riparian vegetation is vegetation in the adjacent | vegetation are present
Vegetation along the entire reach — interspersed with upland | uplands, but there are no | between the streambanks
9 i ar?an aquatic. orwetland vegetation along the dramatic compositional and the adjacent uplands.
sgecies'do?ninaté the length length of the reach. differences between the
two.
of the reach.
3 1 0
There are a few rooted Rooted upland plants are
Rooted upland plants are . < Rooted upland plants are
1.6. Absence of Rooted absent within the uﬂ;nnciﬁéams present tc&r;?;;eonlﬁytﬁéspersed prevalent within the
gplandbPlants in strsambad/tibveg. streambed/thalweg. streambed/thalweg steambedithaleg.
treambed
3 1 0
SUBTOTAL (#1.1 — #1.6) 4
If the stream being evaluated has a subtotal < 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 18 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 2 and 18 continue the Level 1 Evaluation.
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= AT 2

STREAM CONDITION

| Moderate | _ Weak | Poor |

Ratio > 1.4. Stream has Ratio < 1.4. Stream has | Ratio < 1.2. Stream has Ratio = 1.0. Stream is
numerous, closely-spaced good sinuosity with some | very few bends and mostly | completely straight with no
bends, few straight sections. | straight sections. straight sections. bends.

3 2 1

1.7. Sinuosity

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

Ratio between 1.2 and 2.5.
Stream is moderately confined.
Floodplain is present, but may only
be active during larger floods.

Ratio > 2.5. Stream is minimally
confined with a wide, active
floodplain.

1.8. Floodplain and
Channel Dimensions

3

Demonstrated by a frequent | Represented by a less
number of riffles fol!owed by |frequent numpe.r of rlfﬂgs Stream shows some flow .
pools along the entire reach. | and pools. Distinguishing but mostly has areas of There is no sequence
1.9. In-Channel Structure: There is an obvious the transition between oble B gf rifflos exhibited.
Riffle-Pool Sequence transition between riffles riffles and pools is p = ’
and pools. difficult.
3 2 1
SUBTOTAL (#1.1 — #1.9) 6

If the stream being evaluated has a subtotal < 5 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal 2 21 at this point, the stream is determined to be PERENNIAL.
YOU MAY STOP THE EVALUATION AT THIS POINT. If the stream has a subtotal between 5 and 21 continue the Level 1 Evaluation.

Particle sizes in the channel are
noticeably different from particle

Particle sizes in the channel are , . .
| Particle sizes in the channel are

1.10. Particle Size or
Stream Substrate
Sorting

sizes in areas close to but not in the
channel. There is a clear distribution
of various sized substrates in the
stream channel with finer particles
accumulating in the pools, and larger
particles accumulating in the

moderately similar to particle sizes in
areas close to but not in the channel.
Various sized substrates are present
in the stream channel and are
represented by a higher ratio of
larger particles (gravel/cobble).

similar or comparable to particle
sizes in areas close to but not in the
channel. Substrate sorting is not
readily observed in the stream
channel.

riffles/runs.

3 1.5

Hydric soils are not found within the study reach.

Hydric soils are found within the study reach.

1.11. Hydric Soils
Present=3

Sediment found on plants
or debris within the
stream channel although

Sediment found readily on
plants and debris within the

Sediment is isolated in
stream channel, on the

No sediment is present on
small amounts along the

1.12. Sediment on Plants streambank, and within the | it is not prevalent along Streatm plants or debris.
and Debris floodplain throughout the the stream. Mostly ’
length of the stream. accumulating in pools.
1.5 1 0
TOTAL POINTS (#1.1 — #1.12) 6.5

SUPPLEMENTAL INDICATORS: The following indicators do not occur consistently throughout New Mexico but may be useful in the
determination of perenniality. If the indicator is present record score below and tally with previous score to compute TOTAL.

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found

Seeps and springs are found within the study reach.

1.13. Seeps and Springs
Present=1.5

Iron-oxidizing bacteria and/or fungi are found
within the study reach.

within the study reach

1.14. Iron Oxidizing
Bacteria/Fungi

Present=1.5

TOTAL pke SUPPLEMENTAL POINTS (#1.1 — #1.14) 6.5
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NMED Surface Water Quality Bureau — LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo # Description (us, bs, LB, RB, etc.) | Notes
36 HP31 upstream
37 HP31 downstream
38 HP31 channel bottom
NOTES:

Channel: Upper terrace approximately 135 feet across and 30 feet tall. Historical terrace about 6 feet above
active channel. Active channel approximately 4 feet across.

Substrate: Silt with some medium sand. No water in channel but some mudcracks present.

Vegetation: Tamarisk within floodplain (some but not dominant). Upland vegetation on bank. Very little
upland vegetation in channel.

Soils: Compacted silt in upper 6 inches with sand underlying. No signs of water (e.g. damp soil) or frequent
wetting drying (oxidation — reduction).

Assessment Length: HP recommends use of either 40 times the channel width or 150 meters, whichever
is larger, as the assessment length. Channel width is up to 4 feet. 40 times the channel width is less than
150 meters. Therefore, an assessment length of at least 150 meters was used.

Various: No water present, no signs of aquatic life. Minimal debris found in vegetation on banks. Sinuosity
ration: ~0.5.
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LEVEL 1 Field Measurements

INDICATOR #1.10 Particle Size or Stream Substrate Sorting
Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 (Floodplain and Channel Dimensions) —
MEASUREMENTS & CALCULATIONS**

LRM UAA

; 2x
Maximum . Flood- Flood-Prone Bankfull
Max Depth Bg,:'akgf:" Depth Mg):rr;zm Prone Area | Area Width Width
#1) (#2) Value Varue Location (#5) (#6)
(#3) #3) (#4)
5 9" 39
4.74 413’ 0.671’ 1:22! 3.52'
(5.75" (3.75)

**REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

38 - HP31 channel bottom
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