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Lee Ranch Mine Use Attainablllty 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 131.10(g)(2).

LRM acknowledges that the spring areas are to be excluded from the ephemeral hydrotogic

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 hydrotogic 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

Tlnaja, San Isidro Arroyo and its tributaries as waters within the vicinity of the mine. The UAA refers to an

assessment and subsequent use attainabillty 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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Technical Review Modifications

USEPA Region 6 (cont.)

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

107.8752085,17z/data=!3ml!4bU4m5!3m4!lsOx87235cdafe5668cd:Oxcll5aOf4f4f61280!8m2l3d35.65

28445 !4d-107.8730198

The waters within the San Isidro Arroyd 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), Montana (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-l)) that are expected to be mined through.

In addition to understanding where the MMD permit boundary is, what does the MMD 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 (USAGE) Water Act (CWA) Section 404 permitting and mitigation process. What is the USAGE

action number for the USAGE Sec. 404 permit and what does it allow in terms of impacts and require in

mitigation for these springs?

Page 3 of 7



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-HC03 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 atkaligrass),

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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USEPA Region 6 (cont.l

Endangered Species. A list of all wildlife and plant species observed during these mine sun/eys 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 submittat.

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)

UAAfor 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 IVEcoregions 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 1B

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 IB.

Subwatersheds 1C and ID

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 ID.

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
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1 Introduction

The Lee Ranch Mine (LRM) is a surface coal mine located in McK'mley 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 NMEDSWQB 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 ofLRM's application of the NMED HP to San IsidroArroyo 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 IsidroArroyo 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 mi2) of land within the 15,656 acre (24.5 mi2) 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 mi2) 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-summerto mid-fall monsoon season (July-October)

as brief, but often intense, thunderstorms. 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 So rface 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 orfloodout 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. Sincethattimethefrequency 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 mi2)) 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 runofffrom 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

groundwaterflow regime within the permit area. Groundwater nearthe 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

hydraulicconductivityofthe Menefee at the LRM ranges from 9.43xl0-6to 4.53xl0'5 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 ofsilt 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 lxl0's cm/sec (range: 9.43xl0'5 - 1.79xl0~5 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. Groundwaterflow 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 strata in

the eastern portion of the study area nearthe 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

impermeableshales limit vertical groundwater flow resulting in confined conditions which prevents

appredable 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 forthe 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-l through S-10) are located within the UAA study area with the

remaining three (S-ll - S-13) in the San Miguel Creek watershed to the east. Springs S-l, 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-l, 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), Montana (S-4), Ojo

Redondo (S-5), and San Isidro (S-l). 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 permit (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), Montana (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 soctium 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 Ecoregioais

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/ ChacoTablelands 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 similartypes of drainages that would further enhance the applicability

of the HP analysis locations in determining the hydrologic regime of the San IsidroArroyo 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

Page 11 of 27



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, ID). 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 ID). The second watershed category (watershed 2ABC) is located on San Isidro

Arroyo further downstream and encompasses the Category 1 watersheds ofArroyo 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 18 (HP13, HP14), three sampling

sites in Doctor Arroyo within subwatershed ID (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 (SPI) 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 ofabove-average precipitation conditions. The

Palmer Z-index was obtained through the National Oceanic and Atmospheric Administration (NOAA)

website (NOAA, 2018b). The Palmer Z-lndex 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 Precipitatioii

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

subwatershed, from Category 1 to Category 3.

Site ID

HP11

HP13

Stream Reach

Arroyo Tinaja

Mulatto Canyon

Sub-
Watershed

1A

1B

NPDES Outfalls Upstream NPDES Outfalls
Downstream

Temp: 049, 050, 090, 091,
092,093

Temp: 002, 003, 004, 006,
044,101
Temp Prop: 103
Perm:102

Rationale

Headwater watershed representative of steep
canyon terrain. Site located at base of canyons
near ecoregional boundary.

Headwater watershed representative of steep
canyon terrain. Site located at base of canyons
near ecoregional boundary. In approximate
location of 2011 NMED UAA site.

i HP14 Mulatto Canyon 1B Temp: 002, 003, 004, 006,
044, 101
Temp Prop: 103
Perm:102

Headwater watershed representative of steep
canyon terrain. Site located within canyons.

HP15

i
San Isidro
Arroyo

1C Temp: 061, 062, 067,085,
087, 094,096

Headwater watershed representative of rolling
hills.

HP16 Doctor An-oyo 1D Temp Prop: 097 Temp: 080, 095
Temp Prop: 098, 099

Headwater watershed representative of rolling
hills. Upstream of Doctor Springs.

HP17 Doctor Arroyo 1D Temp: 095
Temp Prop: 097

Temp: 080
Temp Prop: 098, 099

Headwater watershed representative of rolling
hills. Downstream of Doctor Springs.

HP18 Doctor Arroyo

I HP21

1D Temp: 080, 095
Temp Prop: 097, 098, 099

Headwater watershed representative of rolling
hills. Downstream of Doctor Springs.

San Isidro
Arroyo

2ABC Temp: 002, 003, 004, 006,044,
049,050,061,062,067, 085,087,
090,091,092,093,094, 096,101
Temp Prop: 103
Perm:102

Category 2 watershed downstream of confluence
ofArroyo Tinaja, Mulatto Canyon, and San Isidro
Arroyo. In approximate location of 2011 NMED
UAA site.

HP31 San Isidro 3ABCD Temp: 002, 003,004,006,044,
Arroyo 049, 050, 061, 062,067,080,085,

087,090,091,092, 093, 094,095,
096,101
Temp Prop: 097, 098, 099 103
Perm: 102

Category 3 watershed downstream of confluence
ofArroyo Tinaja, IVIulatto Canyon, San Isidro
Arroyo, and Doctor Arroyo. This site
encompasses the San Isidro An-oyo watershed in
its entirety. Located just upstream of its
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 OutfaII
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.

Site ID

PP151

HPH

PP12B

PP12A

PP169

PP283

PP284

PP285

HP14

HP13

PP281

PP282

PP157

PP158

HP15

PP152

PP153

PP154

PP155

PP156

PP170

PP286

PP287

PP288

HP21

HP31

Easting

-107.720

-107.706

-107.709

-107.697

-107.652

-107.604

-107.594

-107.591

-107.691

-107.680

-107.669

-107.656

-107.636

-107.602

-107.597

-107.660

-107.654

-107.647

-107.639

-107.640

-107.614

-107.592

-107.589

-107.586

-107.573

-107.519

Northing

35.499

35.503

35.497

35.500

35.522

35.527

35.530

35.536

35.476

35.483

35.492

35.519

35.462

35.493

35.500

35.482

35.476

35.473

35.471

35.468

35.500

35.510

35.518

35.525

35.539

35.580

Location Type 1
(HP / Photo)

Photo Only

HP and Photo

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

HP and Photo

HP and Photo

Photo Only

Photo Only

Photo Only

Photo Only

HP and Photo

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

HP and Photo

HP and Photo

Location Type 2
(Stream / NPDES Confluence)

Stream

Stream

Stream

Stream

Stream

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream

Stream

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream

Stream

Stream

Stream

Stream

Stream

Stream

Stream

Stream

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream

Stream

Associated NPDES
Confluence

091

049,050,090, 092

093

002,003,004, 006, 044, 101

102, 103 (proposed)

096

085,087,094

061, 062,067

Stream Reach

Arroyo Tinaja

Arroyo Tinaja

Arroyo Tinaja Tributary

Arroyo Tinaja Tributary

Arroyo Tinaja

Arroyo Tinaja

Arroyo Tinaja

Arroyo Tinaja

Mulatto Canyon

Mulatto Canyon

Mulatto Canyon

Mulatto Canyon

San Isidro Arroyo

San Isidro Arroyo

San Isidro Arroyo

San Isidro Arroyo Tributary

San Isidro Arroyo Tributary

San Isidro Arroyo Tributary

San Isidro Arroyo Tributary

San Isidro Arroyo Tributary

San Isidro Arroyo Tributary

San Isidro Arroyo

San Isidro Arroyo

San Isidro Arroyo

San Isidro Arroyo

San Isidro Arroyo
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Location Type 1 Location Type 2 Associated NPDESSite ID
(HP / Photo) (Stream / NPDES Confluence) Confluence

Stream Reach

PP159

PP289

HP16

PP160

PP161

PP290

HP17

PP291

PP167

PP168

PP292

PP163

PP164

PP166

HP18

-107.566

-107.559

-107.556

-107.554

-107.551

-107.550

-107.550

-107.548

-107.576

-107.555

-107.549

-107.531

-107.527

-107.545

-107.539

35.498

35.505

35.515

35.519

35.525

35.528

35.528

35.535

35.513

35.534

35.538

35.528

35.533

35.542

35.552

Photo Only

Photo Only

HP and Photo

Photo Only

Photo Only

Photo Only

HP and Photo

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

Photo Only

HP and Photo

Stream

Stream & NPDES Confluence

Stream

Stream

Stream

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream & NPDES Confluence

Stream

Stream

Stream & NPDES Confluence

Stream

Stream

Stream

Stream

097 (proposed)

095

098 (proposed)

099 (proposed)

080

Doctor Arroyo

Doctor Arroyo

Doctor Arroyo

Doctor Arroyo

Doctor Arroyo Tributary

Doctor Arroyo Tributary

Doctor Arroyo

Doctor Arroyo

Doctor Arroyo Tributary

Doctor Arroyo Tributary

Doctor Arroyo Tributary

Doctor Arroyo Tributary

Doctor Arroyo Tributary

Doctor Arroyo Tributary

Doctor Arroyo

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. Location PP162 and PP165 were also
dropped from the list of photopoints 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
location as the formerly proposed HP12. PP12B is located upstream of PP12A at the confluence of two canyon drainage channels.
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4.4 Quality Assurance and Contn'o!

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 partthe 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 EvaSuation 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

Sitbwatersheds 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. HPllwas established near

the Level IV Ecoregion boundary and outlet ofSubwatershed 1A (Figure 7), and HP13 was established at

the outlet ofSubwatershed 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 orfloodout zone. PP12B was also added in this drainage and is located

upstream ofPP12A 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

Page 18 of 27



Table 3: Level 1 Hydrology Protocol Evaluation Scores.

Site ID

HP11

HP13

HP14

HP15

HP16

HP17

HP18

HP21

HP31

Stream Reach

Arroyo Tinaja

IVkjlatto Canyon

Mulatto Canyon

San Isidro Arroyo

Doctor Arroyo

Doctor Arroyo

Doctor Arroyo

San Isidro Arroyo

San Isidro Arroyo

Sub-

Watershed

1A

1B

1B

1C

1D

1D

1D

2ABC

3ABCD

Water In
Channel

0

0

0

0

0

0

0

0

0

Fish

0

0

0

0

0

0

0

0

0

Benthic
Macroinvert.

0

0

0

0

0

0

0

0

0

Filamentous
Algae/

Periphyton

0

0

0

0

0

0

0

0

0

Differences
in

Vegetation

0

0

0

2

1

2

0

2

2

Absence of
Rooted Upland

Plants in
Stream bed

2

3

2

2

1

1

1

2

2

Sinuosity"

1(1)

1 (0.5)

1(1)

1(1)

1(1)

2(1)

2(.)

1(2)

1 (0.5)

Floodplain
and Channel
Dimensions

1.5

1.5

1.5

3

3

3

1.5

1.5

1.5

In-Channel

Structure

Riffle.Pool
Sequence

0

0

0

0

0

0

0

0

0

Particle
Size or
Stream

Substrate
Sorting

0

1.5

1.5

0

0

0

1.5

0

0

Hydric
Soils

0

0

0

0

0

0

0

0

0

Sediment
on Plants

and Debris

0.5

0.5

0.5

0.5

0.5

0.5

0

0.5

0.5

Seeps
and

Springs

0

0

0

0

0

0

0

0

0

Iron
Oxidizing
Bacteria;

Fungi

0

0

0

0

0

0

0

0

0

Total

5

7.5

6.5

8.5

6.5

8.5

6

8

7

Note

I'Sinuosity was determined both in the field (value in parentheses) and from the National HydrographyDataset. 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 ID

Subwatershed 1C and ID 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 miz) ofSubwatershed 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 IB. Therefore, an HP assessment point was not completed in the

headwaters ofSubwatershed 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 ID 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 runofffrom mining activities downstream of PP168 in this unnamed tributary. A

dike was built along the western end of the exclusion area which diverts runofffrom 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 runoffto 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 ID: 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 ID 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 HPlGand 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 hydrologicflow 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 forthe 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 ID 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 orfloodout 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 ofSubwatershed IBto 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 HPll),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 IsidroArroyo 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 Subwatershed 2ABC after the confluence of

ArroyoTinaja 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 ofSubwatersheds 1A a nd 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 Subwatei-siied

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 ID. 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 ofSubwatersheds 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 oftopographic 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 Isictro

Arroyo and Mulatto Canyon (NMED 2012). These results are in agreement with past observations that

significant quantities ofgroundwater 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.

S 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 9: Lee Ranch Mine UAA - Subwatershed 1 C
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Figure 12. Arroyo Tinaja drainage profile.

9,000

8,500

8,000

in

n
0)

7,500 +

7,000

6,500

6,000 4
0

DRAINAGE PROFILE
ARROYO TINAJA

i

i

pi'i5:

I

Subwatershed

1A

1
Arroyo Tinaja

H Pl]lI

P169; PP283S3

i
Subwatershed

2ABC
I

I

?284i

>P28;

H 21

I !
I !
i i
I ii I
T

;an Isidro Arroyo

I

j j
i i

I
I
I

HP3'1

subwatershed

3ABCD I

20,000 40,000 60,000

Distance (ft)

80,000 100,000

•PROFILE EVALUATION POINTS •SUBWATERSHED BREAK — -STREAM CONFLUENCE

120,000



Figure 13. Mulatto Canyon drainage profile.

DRAINAGE PROFILE
MULATTO CANYON

9,000

8,500

8,000 J

E
t:

§ 7,500
+d
(0

iu

7,000 -!

6,500 -[

6,000

Subwatershed

1B
.-]-

Subwatershed

2ABC

I ' i

^-[-\- Subwatershed

3ABCD

20,000 40,000 60,000

Distance (ft)

80,000 100,000

•PROFILE EVALUATION POINTS •SUBWATERSHED BREAK — -STREAM CONFLUENCE

120,000



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

P1 - PP151 Upstream P2 - PP151 Downstream

P3-HP11 Upstream P4-HP 11 Downstream

P5-PP12B Upstream P6 - PP12B Downstream

1 of 20



Lee Ranch Mine - Arroyo Tinaja Photos

Subwatershed 1A (cont.)

P7-PP12A Upstream

Subwatershed 2ABC

P9 - PP169 Upstream

P11-PP283 Upstream

P8 - PP12A Downstream

P10 - PP169 Downstream

P12 - PP283 Downstream
2 of 20



Lee Ranch Mine - Arroyo Tinaja Photos

Subwatershed 2ABC fcont}

P13-PP284 Upstream P14 - PP284 Downstream

P15-PP285 Upstream P16 - PP285 Downstream

3 of 20



Lee Ranch Mine - Mulatto Canyon Photos

Subwa tershed 1B

P17-HP14 Upstream

P19-HP13 Upstream

Subwatershed 2ABC

P18 - HP14 Downstream

P20 - HP13 Downstream

P21 - PP281 Upstream P22 - PP281 Downstream
4 of 20



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

P25-PP157 Upstream

P27-PP156 Upstream

P29-PP158 Upstream

P26 - PP157 Downstream

P28 - PP156 Downstream

P30 - PP158 Downstream

6 of 20



Lee Ranch Mine - San Isidro Arroyo Photos

Subwatershed 1C (cont.)

:1.^ -^^; ^»^
P31-HP15 Upstream

Subwatershed 2ABC

P32 - HP15 Downstream

'^-^••OBU—il •• :-^

Js^^s

^•^
~v^^•M<;11^*£1^^^^

P33-PP152 Upstream
T..^

P34 - PP152 Downstream

P35-PP153 Upstream P36 - PP153 Downstream
7 of 20



Lee Ranch Mine - San Isidro Arroyo Photos

Subwatershed 2ABC fcont.)

P37-PP154 Upstream

P39-PP155 Upstream

P38 - PP154 Downstream

P40 - PP155 Downstream

P41 - PP170 Upstream P42 - PP170 Downstream

8 of 20



Lee Ranch Mine - San Isidro Arroyo Photos

Subwatershed 2ABC fcont.)

P43 - PP286 Upstream

P45 - PP287 Upstream

P47 - PP288 Upstream

P44 - PP286 Downstream

P46 - PP287 Downstream

P48 - PP288 Downstream

9 of 20



Lee Ranch Mine - San Isidro Arroyo Photos

Subwatershed 2ABC (cont.)

P49 - HP21 Upstream

Subwatershed 3ABCD

P50 - HP21 Downstream

P51 - HP31 Upstream P52 - HP31 Downstream

10 of 20



Lee Ranch Mine - Doctor Arroyo Photos

Subwatershed ID

P53-PP159 Upstream

P55 - PP289 Upstream

P57-HP16 Upstream

P54 - PP159 Downstream

P56 - PP289 Downstream

P58 - HP16 Downstream

11 of 20
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Lee Ranch Mine - Doctor Arroyo Photos

Subwatershed ID (cont.)

P65-HP17 Upstream

P67 - PP291 Upstream

P69-PP167 Upstream

P66 - HP17 Downstream

P68 - PP291 Downstream

P70 - PP167 Downstream

13 of 20



Lee Ranch Mine - Doctor Arroyo Photos

Subwatershed ID (cont.)

P71 -PP168 Upstream

P73 - PP292 Upstream

P75-PP163 Upstream

P72 - PP168 Downstream

P74 - PP292 Downstream

P76 - PP163 Downstream

14 of 20



Lee Ranch Mine - Doctor Arroyo Photos

Subwatershed ID (cont.)

P77-PP164 Upstream

P79-PP166 Upstream

P78 - PP164 Downstream

P80 - PP166 Downstream

P81-HP18 Upstream P82 - HP18 Downstream

15 of 20



Lee Ranch Mine - Spring Photos

San Isidro Arrovo 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 /s/cfro Arrovo Watershed (cont.)

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

Doctor Arroyo Watershed

ri V..

"' ^IdU^"

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 Arrovo Watershed (cont.)

Doctor Springs (S-3) - Doctor Springs is located in the mine exclusion area within the Doctor Arroyo
Watershed.

•.•s^l

Montana Spring (S-4) - The Montana 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 Arrovo Watershed (cont.)

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.

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 Arrovo Watershed (cont.)

.^.'AVffSi^ .^••!!'S.^'^:. .-?"> ••:.,...'^^W^^KSit^M^^

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 LRM UAA

Burro Springs

Lee Ranch
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Appendix B - Trilinear Diagrams LRM UAA

Montana Spring

Lee Ranch
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Appendix B - Trilinear Diagrams LRM UAA

Ojo Redondo Spring

Lee Ranch
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Appendix B - Trilinear Diagrams LRM UAA

Doctor Spring
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Appendix B - Trilinear Diagrams LRM UAA

Doctor Arroyo

Lee Ranch
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Appendix B - Trilinear Diagrams LRM UAA
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Appendix B - Trilinear Diagrams LRM UAA
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Appendix C -Wildlife and Plant Species List LRMUAA

TABLE Vll-1

LIST OF SPECIES OCCURRING ON THE LEE RANCH MINE PERMIT AREA (SOUTHERN UNIT ONLY)
1983 through 1989 OBSERVATIONS

Common Name

Birds

Great Blue Heron
Turkey Vulture
Canada Goose
Gadwall
Mallard
Green-winged Teal
Bald Eagle
Northern Harrier
Swainson Hawk
Red-tailed Hawk
Ferruginous Hawk
Golden Eagle
American Kestrel
Prairie Falcon
Scaled Quai!
American Coot
Kiildeer
Greater Yellowlegs
Long-billed Curfew
Mourning Dove
Great Horned Owl
Burrowing Owl
Short-eared Owl
Common Nighthawk
White-throated Swift

Scientific Name

Ardea heroiaes
Cathartes aura
Branta candensss
Anas strepera
Anas pSatyrhyncho^
Anas crecca
HaSaeetus feucocephalus
Circus cyaneus
Bufeo swQinsoni
Buteo jamaiwnsis
Buteo regaKs
AquSa chrysaetos
Fafco span/erius
Fafco mexicanus
Catlipepla squamats
FuA'ca americsna
Charadrius vociferus
Tnnga mefanoSeucus
Numwius americsnus
Zenaida macrotira
Bubo vifginianus
Athene cumcufaria
Asio fismmeus
Chordeites minor
Aeronauies saxatalis

When Observed

Sep'lember
August, September
December
November-February
November-February
September
January
September-April, July
May, September, Octoaer

Year Round
September
Year Round
Year Round
September
Year Round
September
March-October
August
August
May-October
Year Round
April-October
February
June-AuQust
J'une-August

Relative
Residency1

M
s

M
M
M
M
M
w
M
R, M
s
R
R
M
R

M
s

M,S
M,S
S,M
R
s.

w
s
s

Abundance2

R
u
R
u
u
u
u
c
u
u
R
u
c
u
u
u
c
u
R
c
u
c
R
u
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" co'uld reflect 2,000
Homed Larks on the Permit Area, whereas in Northern Harriers the number would be 20. Relative abundance is
expressed in this fable as A = Abundant, very high density in the area for the species in questions; C = Common,
high to moderate density: U = Uncommon, tow density; R = Rare, very low -cfensity.

I..RCC PEEPtrT 13-2P
May 2 S, -L39S
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\ppendix C -Wildlife

Common Nanae

Broad-fafted Hummingbird
Gray Flycatcher
Say's Phoebe
Cassln Klngblrd
Western Kingbird
Log'gerhead Shrike
Common Raven
Homed Lark
Violet-green Swallow
Barn Swallow
Cliff Swallow
Rock Wren
Bewick Wren
Mountain Bluebird
Hermit Thrush
Northern Mockingbird
Sage Thrasher
European Starting
Green-fatled Towhee
Spotted Towhee
Canyon Towhee
American Tree Sparrow
Chipping Sparrow
Brewer's Sparrow
Vesper Spainrow
Lark Sparrow
Sage Sparrow
White-crowned Sparrow
Dark-eyect Junco
Red-winged Blacttnrd

and Plant Species List

Scientific Name

Selasphorus platycercus
Errsptdonax wrightsi
Sayomis saya
Ty/annus t/ociyerans
Tyrannus verttoahs
LanSas iudiovicianus
Con/us corax

EremophiSiQ afpestrfs
Tachycfnsta thalassina
Himndo ruslica
PeiivcheHdon pyfrhonota
Salpinctes obsoietus
Thfyomanes brewsckn
Siaiia c{nvcx>ides
Catharus guttatus
Mimus poSyglaftos
Oreoscopfes montanus
Sfcrmus vufgans
P/pffo clito'wrus
P/pflbs macuSQttss
PfpHo- fvscus
SpfzeUa sriborea
Spizelta passerina
Spizefla breweri
Pooecetes gramfnws
Chondestes grammacus
AmphispizQ be!K
ZonotrfchSa fwcophrys
Jynco ftye/naffs
Ag^iams phoenfceus

TABLE Vll-1 fcont'dl

When Observed

June-August
May, August, Septembsr
May, August, September
May
August-S^ptember
Year Round
Year Round
Year Round
June, September
July, August
May, August
September
September
April, May, September
September
Year Round
June-September
May, September
September
September
Year Round
February
Sepfembei-
June-September
May
June-September
Year Round
January-February
January- March
May-September

Relative
Residency1

s
s
s
s
s
R
R
R
s
s
s
s
s
M
M
R
s
M
s
s
R
w
M
s
M
s
R
w
w
s

LRMUAA

Abundance2

u
u
u
R
c
c
c
c
u
R
c
u
u
u
R
u
c
u
u
u
c
u
c
u
u
c
c
u
R
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,."Abundant1" could reflect 2,000
Homed Larks on the PernnitAre.a, 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.

USLCC eSEMIT 19-2P
May 28, 1936
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Appendix C - Wildlife and Plant Species List

Common Name

Western Meadowlark
Yellow-headed Blackbird
Brewer's Blackbird
Brown-headed Cowbird
American Goldfinc'h

Mammals

Desert Cottontail
Black-tailed Jackrabbtt
White-taHed Antelope Squirrel
Spotted Ground Squirrel
Gunnison's Prairie Dog
Silky Pocket Mouse
Ord's Kangaroo Rat
Banner-tailed Kangsroo Rat
Western Harvest Mouse
Deer Mouse
Northern Grasshopper Mouse
Whife-throated Woodrat
Coyote
Kit Fox
Badger

Scientific Name

TABLE VH-1 fconfdl

When Observed

Stumefla negtecta Year Round
Xanthocephalus xanthocephafus
Euphagus cyanocephafus Year Round
Molothrus aier May, June, July
Cardueiis americana February

SyMlagus sucSubwi Year Round
Lepus caiifomicus Year Round
Ammospermophilus leucurus April-October
SpermophSus spilosoma April-October
Cynomys gwnisoni April-OcEober
Perognaihus ffavus Year Round
Dipodomys ordsi Year Round
Dipodoinys spectabolis Year Round
Reffhrodontomys mega/ofte Year Round
Peromysws manfc-ulatus Year Round
Onychomys leucogaster Year Round
Neotoma a!bigu!a Year Round
Canis lafrans Year Round
VuSpes macratls Year Round
Taxidsa taxus Year Round

Relative
Residency1

R
September
R
s
w

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

LRMUAA

Abundance

c
M R
u
u
u

c
c
c
u
u
c
c
c
A
A
c
u
c
c
u

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

2Relative Abundance: Subjective measure due to equivalency differences fron spedes 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 = Common,
high to moderate density; U = Uncommon, fow density; R = Rsre, very low density.

LRCC PEPJHT 19-2P
Kay 2S, 1398
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Appendix C - Wildlife and Plant Species List

Common Name ScienttficName

Backswimmers
Water Boatmen
Mayflies
Predadous Diving Beetles
Caddisflies
unidentilied
Tadpole Shrimp

Notonecta sp.
CoroxMae
Ephemeftsptera
Dyffsc?da.e
Trichoptera
Cofeopfera
Triops Soflgicadadus

TABLE VIM fconfdl

When Obsen/ed

Elk
Mule Deer

Herpetofauna

Tiger Salamander
Wood house's Toads
Spadefoot Toads
Lesser Eariess Lizard
Prairie Lizard
Short-homed Lizard
Whlptall
Gopher Snake

Cervus cQHQdensis
Odocoifeus hsmfonus

Ambystama tigrinum
B'ufo woodtousff
Scaph'sopus sp.
Hoibrookia macufata
SceSopoms undufQtus
Phrynosoma doiigSassl
CneiTtidophorus sp.
Pituophis meSanoIeucus

Western Tenrestrfal Garter Snake
Prairie Rattlesnake

Aauatic Insects

CrofaSs virfdis

Year Round
Year Round

April-October
April-October
July-Sepfember
AprH-October
April-October
May-Octobe'r

May-October
Msy-Septem&er
Thamnophss eSegans
May-September

May-Septennber
May-September
M'ay-September
May-September
May-September
May-September
May-September

Relative
Residency1

R
R

R
R
R
R
R
R
R
R

LRMUAA

May-Sept'ember
R

R
R
R
R
R
R
R

Abundance2

u
u

c3

c
c
c
c
u
u
u
R D
c

u
u
u
D
u
u
u

tResktency: S = Summer (probable breeder); W = Winter; M = Migrant through area; R = Year Round

ZRelative Abundance: Subjective measure due to equlvalency differences from species to species, e.g., "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 questions; C = Connmon,
high to. moderate density; U = Uncommon, low density: R = Rare, very (ow density.

3Kav9 become established in drainage ponds oonstructed on Permit Area.

LRCC &ERHIT 19-2P
May 28. 1999
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Appendix C - Wildlife and Plant Species List LRMUAA

COMMON NAME

FORBS
Slim amaranth
Ragweed
False tarragon
Horsetail mllkweed
Locoweed
Milkvetch
Silverscate saltbush
Tumbling saltbush
Ribscate
Twoscale
SaKbush
New-Mexican bahia
Scurfy groundcheny
Goosefoot
Lamtosquarters
Lambsquarters
SIimteaf goosefoot
GcM3sefoot
Hairy goldaster
Thistle
Rocky iMountain beeplant
Field bindweed
Horseweed fleabane
Coulter raylessaster
Plains hiddenflcwer

TABLE Vi-2
LEE RANCH MtNE

PLANT SPECIES LIST

SCIENTIFIC NAME

Amaranthus hybrid us
Ambrosia acanthicarpa
Artemisia dracunculus
Asclepjas subvertidllata
Astrag'alus. ceramicus

Astragalus, sp.
Atriplex argentea subsp. argentea
Atriplex argentea subsp. expansa
Atriplex pcwdlli
Atriplex saccaria
Atriplex sp.
Bahia neomexlcana
Chamaesaracha coronopus
Chenopodium albescens
Chenopodium album
Chenopodium belandieri
Chenopodium leptophyl'lum
Chenopodium watsonli
Chrysopsis villosa
Cirsium sp
Cleome serrulata
Convolvulus anensis
Conyza canadensis
Conyza coulteri
Cryptantha crassisepala

FG

x
x
x
x

x

x
x
x
x

x

x
x

x
x
x
x
x
x

PLANT
GB

x
x

x

x
x
x

x
x
x
x
x

x
x
x

x

x

x

COiMMUNlW
BS

x
x

x

x

BD

x

x

x

AM

x
x

AG

x

x

x

LRCCFERJMmMP
AprU 2S. 1998 5 of 11



Appendix C - Wildlife and Plant Species List

PLANT SPECIES LIST .(cont'd)

LRMUAA

•COMMON NAME

FORBSiccinfctt
dames cryptantha
Tansymustard
Pinnate tansymustarcl
Wislizenus spedadepod
Prairie dogweed
Fleabane
Spreading fleabane
Ftectoane
Nodding buclwbeat
Eriogonum
Finebranched wildlauclwheat
Eriogonum
Plains erysimum
Fend ter spurge
Bursage
Gaura
Lo'ngfltower gitia
Gumweed
Curlycup gumreed
Cutleaf goldenweed
Prairie sunflower
Nymenopap'pus
Rreweed summercypress
Pridkly lettuce'
Bluebvr sfckseed
Peppenweed
Fendter MacW'erpod
Babywhite aster

SCIENTIFiC. NAME

Cryptantha jamesu
DescuraWa obtusa
Descuramia pimata
Dlthyrea wisUzenii
Dyssodla papposa
Erigeron bellidi.asfrum
Erigeron divergens
Erigeron sp.
Sriogonum cemuum
Ertogonum dlvaracatum
Eriogonwn teptodadon
•Eriogonum rotundifolium
Eryswnum aspemm
Euphorfaia fendleri
Franseria acanthicarpa
Oaura panriflora
Gilia longtflora
Grindelia aphanactis
GrWelia sciuarrosa
Aploipappus spinulosus
Helianttius pefotaris.
Hymenopappus. flsavescens
Kochia seoparfa
ILactuca serriola
Lappuia FBdowskii
Lepidium sp.
Lesquerel'Ea fendleri
Leucetene eriooides

m

x
x
x
x
x
x
x

x
x

x

x

x

x
x

x
x
x
x
x

PLANT
GB

x

x
x

x
x

x
x
x

x
x

x
x

x

x

X

COMMUNITY
BS

x

x
x

x

x
x

x
x
x

BO

x

x

x

x

AM AG

x x
x
x

x
x

x

x

LRCC PEBMTT 19.2P
AprB28, 1998 6 of 11



Appendix C - Wildlife and Plant Species List

PLANT SPECIES LIST (cont'd)

LRMUAA

PLANT COMMUNITY
COMMON NAME

FORBS (con.?
Flax
Tansyteaf aster
Mter
SowthisUe malacothrix
Golden biazing'star
Colorado' four-o'clock
Plains beebalm
Palestem evening primrose
Evening primrose
Broomrape
Scorpionweed
Tootti4eaf scorplonweed
Groundcherry
Pursley
Common pure lane
Russian thistie
•Rocky Mountain sage
Sanvitalia
Threadleaf groundsel
Groundsel
Garlic mustard
James nlghtehade
Globemallow
Scarlet globemaltow
Fendl'er gtobemaltow
Wire lettuce
Seepweed
Annual townsendia

LRCC PERMTT 19-2F
April 28. 1WS

SCIENTIFIC NAME

Linum arislatum
Macbaeranthera tanacetifolia
Machaeranthera sp.
Maiaarthrix sonchoides
Mentzelia pumila
Mirab'Ms multiflora
Mo'narda pecb'nata

Ctenothera albicaulis
Oenothera sp.
O'robsndie sp.
Phacelia corrugata
Phacelia intergrrfolia
Physalis hederaefo'lia
Portulaca oleracea
Portulaca retusa
Salsola kali
Salvia reflexa
Sanvitalia aberti
Senecio lo'ngdobus
Senecio sp.
Sisymbrium sp.
Solanumjamesii
Sphaeratcea an'gustifolia
SphaeraJcea cocctnea
Sphaerateea fendteri
Stephanomeria exigua
Suaeda toroyana
Townsendia annua

FG

x

x

x
x
x

x
x
x
x
x
x

x
x

x
x
x

x

GB

x
x
x

x

x
x
x
x
x

x
x
x
x
x

x
x

x

BS

x

x
x

x
x

x

x
x

x

BD

x

x

AM AG

x
x
x

x

x
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Appendix C - Wildlife and Plant Species List LRMUAA

PLANT SPECIES LIST (confd)

PLANT COMMUNnV
COMMONjNAME

FORBS Cconrcn
Fendler townsendia
Townsendia
Woolon sand verbena
Western vervam
Western spite vervain
Ven/ain
Gotten crawn'beard
CocWebur
Codkfebur
Rocky Mountain zinnia
Desert zinnia

GRASSUKE.PLANTS
Sedge
Rush
Cattail

COOL SEASON GRASSES
Crested wheatgrass*
Western wheatgrass*
Poverty ftireeawn"
Fe'ndtBr threeawn*
Red threeawn*
Purple ttireeawn*
Samyardigrass

SCIENTIFIC NAME

Townsendia fendleri
Townsemlia sp,
Tripterocalyx wootonu
Vertiena ambrosiaefotia
Verbena maodougsfflii
Verbena sp.
Veifaesina encelioides
Xanthium strumarium
Xarithlum s;p.
Znnnia grandiflora
Zinnia pumila

Carex sp.

Juncus sp.
Typha tatifolia

Agropyron crista'lum
Agropyron srrithi
Arisfida divari'cata
Aristida fend.ler.iana
Aristida longiseta
Aristida purpurea
Echinochioa crusgalli

EG

x

x

x
x
x

x

x
x
x

x
x
x

x

x

GB

x

x
x
x
x

x

x
x
x

BS

x

x
x

x
x
x

BD AM

x

x

x
x
x

x

&G

x

x

x

x
x
x

x

•Considered palatable. USDA-SCS. 1980. Range Site Descriptions. Section HE Technica.f Guide.

LRccpEBMmg-ap'
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Appendix C - Wildlife and Plant Species List LRMUAA

COMMON NAMiE

COOL SEASON GRASSES
Spreading lovegrass
Sixweeks fescue
Foxtail, bariey
Indian ricegrass*
Bigelow blvegrass*
Bottleb'msh squirreltail*
Needle and thread*

WARM SEASON GRASSES
Sideoats grama*
Sixweeks grama
Black grama*
Blue grama*
Mat grama*
Galleta*
SandhiJl muhly
Red muhly*
Ring muhly*
Aparejo grass*
Spike muhly*
False buffalograss
Tumfalegrass*
Alakali sacaton*
Spike dropseed*
Sand dropseed*
Giant dropseed*
Sixweeks dropseed

PU\HT SPECIES LIST (cont'd)

SCIENTIFIC NAME

Eragrostis diffusa
Festuca ocfiflora
Ho'rdeum jubatum
Oryzopsis hymenoides
Poa bigelovii
Sitanion hystrix
Stipa comata

Bouteloua curtipendula
Boutetoua barbata
Bouteloua eriopoda
Bouteloua gracdls
Bouteloua simpjex
Hilarta jamesii
Muhlenbergia pungens
Muhlenbergia repens
Muhlenbergia tomeyi
Muhlenbergia utilis
Muhlenbergia wrightii
Munroa squan-osa

Schedonnardus panicufatus
Sporobolus airoi'des
Sporobolus oontractus
Sporobolus cryptandrus
Sporobolus giganteus
Sporobolus puivinatus

FG

x
x
x
x
x
x

PLANT
GB

x

x
x

COMMUNIW
BS

x

x
x

BD AM

x x

•Considered palatable. USDA-SCS. 1980. Range S'ite Descriptions- Section HE Technical Guide.

x
x

x

AG

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
x
x

x
x

x

x

x

x

x
x
x
x
x
x
x

LRCC PERMnT 19-2P
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Appendix C - Wildlife

COMMON NAME

HALE. SHRUBS
Cudweed sag'ewort
Mound saltbush
Common wi.nterfat'*

Broom snakeweed
CocMebur

SHRUBS.
Bigelow sagebrush*
Sand sagebmsh
Fringed sagewort
Fourwing sattbush*
Shadscale
Greenes rabbitbrush*
Rubber rabbitbrush
Douglas rabbittM-ush*
Rabbittmsh
Coryphantha
Fendler eoWnocereys
Ciareteup echinocereus
Torrey mormontea
Buckwheat
Pale woHberry
Gnzzlybear prieMypear
Walkingstick cholla

and Plant Species List
PLANT SPECIES LIST (confd)

SCIENTIFIC NAME

Artemisia ludovidana
Atriplex obovata
Eurotia lanata
Gutierrezla sarofrrrae
Xanthrum strumarium

Artemteia bigelovii
Artemisia iifolia
Artemisia frigkla
Atriptex canescens
Atriplex confertifolia
Chrysothamnus greenei
Chrysothamnus nauseosvs
Chrysothamnu's viscid'iflonjs
Chrysothamnus s.p.
Corypbanfria vMpara
Echinocereus fendleri
Echinooereus tnglochidiaty's
Ep'hedra torreyana
Eriogonum sp.
Lyd'um paidum
Opuntia erinaceae
Opunfia imbricata

FG

x
x

x

x
x

x
x

x

x
x

FLAW
GB

x
x

x
x

x

x

x

x

x

x

LRM

COMMUNITY
BS

x
x

x

x
x

x
x
x
x

x

x
x
x
x

BD

x

x

x

UAA

AM

x
x
x

x

x
x

A

x
x

x
x

x

x
x

x
x

*Co'.nsidered palatable. USDA-SCS. 19'S.O. Range Site D'escrip'tio'ns. Sectton II'E Technical Guide.

UCC PEBMTT IMP
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Appendix C -Wildlife and Plant Species List
PLANT SPECIES LIST (cont'd)

COMMON NAME

SHRUBS
Pricklypear
Plains pricklypear
Whipple cholla
Skunklbush su mac
Black greasewood
Fineteafyucca
Datil yucca

TREES
Oneseed juniper
Pinyon pine
Salteedar

SCIENTIFIC NAME

Opuntia phaecantha
Opuntia polyacantha
Opuntia whipplei
Rhus trilobata
Sarcobalus vemnicuiatus
Yucca angusflssima
Yucca baccata

Juniperus monosperma
Pinus edulis
Tamarix pentandra

EG

x
x

LRMUAA

PLANT COMMUNITY
GB BS BD AM

x
x
x
x

x
x

x

AG

x
x

x
x

x
x

LRCCPBRMTT W-2P
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Cover Sheet

Hydrology Protocol Use Attainability Analysis

for an Ephemeral Stream1

Stream Name: Basin:

Arroyo Tinaja (Subwatershed 1A) Rio Grande

Reach Description: _Upstream lat/long;

Unlined, unclassified, ephemeral arroyo 35.4&1/-107.778

Current WQS

Unclassified 20.6.4.98 or 99 NMAC Q Classified 20.6.4._NMAC

8-digit HUC:

13020205

Downstream lat/long:

35.503/-107.706

Assessment Unit ID;

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): 35.503/-107.722 eph || int || per
HP-n, watershed 1A

assessment

Location 2 (lat/long): eph [| int || per

Location 3 (lat/long): Deph int per

[_\ Additional location results attached.

Hydroclimatic Conditions If "yes" please describe.

Drought (SPI Value <-1.5) lyes no
-1 to o Eastern half of study area (June 2017, NOAA)

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

Recent Rainfall (within 48 hours) Dyes no

Gauge data available? lyes 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 (evek prevent the attainment of the use:

Hydrologic and Other IVlodifications If "yes" please describe.

Dam/diversion [yes no

Channelization/roads Dyes no

Groundwater pumping yes D no See explanation at the end of the modification section

Agricultural return flows Dyes no

Existing point source discharge Dyes no

' This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 NMAC.

1 of 77



Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Hydrolpgic and^Other Modifications

Planned point source discharge

Other modifications
e.g., [and use practices

II yes [X] no

Q yes [X] no

If "yes" please describe.

Please explain hydrologic impact

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 iandforms 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 yes no

Fish D 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

I0l(a)(2) aquatic life and recreational uses are not feasible:

Additional Comments:

HPn was established as the representative assessment point within Subwatershed 1A (Figure 7). HP-n is

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 SubwatershedsiA,lB, 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, PPuB for the adjacent tributary and PPizA
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. HPn is 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 HPn is a 5 and supports a determination that the headwater drainages in Subwatershed 1A

are ephemeral.

ATTACHMENTS:

Map and Photos (required)
Hydrology Protocol Field Sheets for all locations (required)

[_] Level 2 Analysis (optional)
Additional sites and/or documentation (optional)

CONCLUSION:
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This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section

i0l(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFRl3l.lo(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: <._-i^^--——- _ Date: 5/7/2018

Surface Water Quality Bureau concurs with recommendation. Q Yes || No

If no, see attached reasons.

Signed: _ Date:
EPA Region 6 technical approval granted. |_| Yes [_J No

If no, see attached reasons.

Signed: _ Date;

3 of 77
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NIVIED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Date: 06/20/2017

Evaluator(s): CG JC JB JJ

j|py||i|g|^g^.ygj|
:Sf^WJw?WW:VW ^,m ('M

WEATHER
CONDITIONS

Stream Name: Arroyo Tinaja

Site ID: Lee Ranch Mine

Assessment Unit: HP11

NOW:

storm (heavy rain)
rain (steady rain)
showers (intermittent)

5 %cloud cover
X clear/sunny

PAST 48 HOURS:

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

X clear/sunny

Latitude: 35° 30'10.78"

Longitude: 107° 42'20.78"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications YES X NO

Diversions YES )^ NO

Discharges _YES X NO

"•Explain in further detail in NOTES section

'E.EWllli^lil&^t
STREAM CONDITION

Strong Moderate Weak

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

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

the runs.

Found easily and
consistently throughout the
reach.

Found easily and
consistently throughout the
reach.

Found easily and
consistently throughout the
reach.

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

Rooted upland plants are
absent within the
streambed/thalweg.

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.

Found with little difficulty
but not consistentiy
throughout the reach.

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout 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.

There are a few rooted

upland plants present
within the
streambed/thalweg.

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.

Takes 10 or more minutes

of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1

Macroinvertebrates are not

present.

Filamentous algae and/or
periphyton are not present.

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

1

SUBTOTAL(#1.1-#1.6)

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

If the stream being evaluated has a subtotat £ 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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LEVEL 1 mCATClRS
STREAM CONDITION

Strong Moderate Weak

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

1.9. In-Channel Structure:

Riffle-Pool Sequence

Ratio > 1.4. Stream has

numerous, closely-spaced
bends, few straight sections.

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

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

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

0

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 is incised with a
noticeably confined channel. Floodplain

is narrow or absent and typically
disconnected from the channel.

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

and pools.

Represented by a less
frequent number of riffles

and pools. Distinguishing
the transition between
riffles and pools is
difficult.

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

There is no sequence
exhibited.

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 S 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

1.11. Hydric Soils

1.11. Sediment on Plants
and Debris

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.

1.5

Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found within the study reach

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

1.5

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

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

TOTAL POINTS (#1.1 -#1.12) 5.0

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

1.14. Iron Oxidizing
Bacteria/Fungi

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 found | Iron-oxidizing bacteria and/or fungi are not found

within the study reach. | within the study reach.

Presents 1.5

TOTAL^ SUPPLEMENTAL POINTS (#1.1 -#1.14)| 5.0
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo #

1

2

3

Description (us, ps, LB, RB, etc.)

HP11 upstream

HP11 downstream

HP11 rooted plants and cobble in
the channel.

Notes

NOTES:

Channel: Active channel relatively straight. Approximately 5 feet wide. Nearly 20 feet tail 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.

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

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
Assessment.
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Appendix D - Level 1 Hydrology Protocol Results

LEVEL 1 Field Measurements

LRMUAA

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**

Max Depth
(#1)

5.06'

Bankfull
Stage
(#2)

4.76'

Maximum
Depth
Value
(#3)

0.30'

2x
Maximum

Depth
Value
(#3)

0.60'

FIood-

Prone Area

Location
(#4)

4.46'

Flood-Prone

Area Width
(#5)

9.83'

Bankfull
Width

(#6)

7.67'

Floodplain to
Active Channel

Ratio
(FPA Width/

Bankfull Width)

1.28

"REFER to Figure 3 on page 19 for clarification
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Appendix D - Level 1 Hydrology Protocol Results

Lee Ranch Mine Photos

LRM UAA

1 -HP11 upstream

2 - HP11 downstream

3 - HP11 rooted plants and cobble in the channel
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d-W-V]

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

Stream Name:-p^^^ Latitude: "^ ^0^ ^

Site ID:-HOi Longitude: \0^,^0<^Z.

Assessment Unit: Drought Index (12-mo. SPI Value):

WEATHER
CONDITIONS

NOW:

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

sy^clear/sunny

PAST 48 HOURS:

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

V- clear/sunny
7^

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

.YES ^ NO

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

OTHER:
Stream Modifications_YES ^ NO

Diversions _YES ><NO

Discharges _YES V NO

"Explain in further detail in NOTES section

STREAM CONDITION

Strong' ';; 1[ • iMpderate

1.1. Water in Channel

1.2. Fish

1.3. Benthic
Macroinvertebrates

1.4. Fitamentous
Algae/Periphyton

1.5. Differences in
Vegetation

1.6. Absence of Rooted
Upland Plants in
Stream bed

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

6
Found easily and
consistently throughout the
reach.

3
Found easily and
consistently throughout the
reach.

3
Found easily and
consistently throughout the
reach.

3
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.

3

Rooted upland plants are
absent within the
streambed/thalweg.

3

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.

4
Found with little difficulty
but not consistently
throughout the reach.

2
Found with little difficulty
but not consistently
throughout the reach.

2
Found with little difficulty
but not consistently
throughout the reach.

2

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

2
There are a few rooted
upland plants present
within the
streambed/thalweg.

2

Weak IF .. foor

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, ate)

2
Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1

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 composltional
differences between the
two,

s
Rooted uplaria plants are
consistently dispersed
throughout the
streambed/jbah^eg

TTT
SUBTOTAL(#1<1-#1.6)|

Dry channel. No evidence
of base flows was found.

(^~)
Fish are not present.

f.'oj

Macroinvertebrates are not
present.

-[TO-T

Fitamentous algae and/or
periphytori^fej^ot present,

T~o7

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

If the stream being evaluated has a subtotal S 2 at this juncture, the stream Is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal a: 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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STREAM CONDITION

•sfr^yi^MSE

1.7. Sinuosity

Ratio 1.4. Stream has

numerous, closely-spaced
bends, few straight sections.

Ratio < 1.4. Stream has

good sinuosity with some
straight sections.

Ratio < 1.2. Stream has

very few bends and mostly
straight sectjpBS^

m;

Ratio = 1.0. Stream is

completely straight with no
bends.

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 durinfl-teToeis.floods.

I

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

1.9. In-Channel Structure:
Riffle-Pool Sequence

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

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

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

1

There is no sequence
exhibited.

zzz
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 & 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 (he
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),

(. 1.5}

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.

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

Present =3

Hydric soils ars not found within the study reach.

Absents 0 }

1.12. 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.

1.5

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

Sediment is isolated in
small amounts along the
stream.

0.5

No sediment is present on
plants or debris.

TE
TOTAL POINTS (#1.1-#1.12) ^,

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

1.14. Iron Oxidizing
Bacteria/Fungi

Seeps and springs are found within the study reach.

Present =1.5

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

Present =1.5

Seeps and springs are not found wjHiin the study reach.

Absent^) . '..''"I

Iron-oxidizing bacteria and/or fungi are not found
within the sludy^aa<;h.

Absent OJ;

TOTAL ^SUPPLEMENTAL POINTS (#1.1 -#1.14)| (r Q |
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo #

~̂t~

Description (us, os, LB, RB, etc.)

^

Notes

NOTES:
^^

v^?0
^0^

^X.N^=^.(^

^OC, __(+LZ^B^)

y^/Lj^v/ s^Q-^^(+
^ffYY^. 9. ^1 \)Cr^ _|L^ ^tA^

--r^ <sfn - 7^7^ RCM^^J? ^^\^I^X

^.^\ ^VjOih = 1,?3 plp^ pfm^/V-^UJk
%^) l^-hO^l^g
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Cover Sheet

Hydrology Protocol Use Attainability Analysis

for an Ephemeral Stream1

Stream Name: Basin:

Mulatto Canyon (Subwatershed 1B) Rio Grande

Reach Description: _Upstream lat/long:

Unlined, unclassified, ephemeral arroyo 35.427/-107.745

Current WQS

Unclassified 20.6.4.98 or 99 NMAC Q Classified 20.6.4._NMAC

8-digit HUC:

13020205

Downstream lat/long:

35.483/-107.680

Assessment Unit ID:

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): 35.474/-lo7.6g eph j| int ]| per
HP-14, watershed 1B

Assessment within canyons

Location 2 (lat/long): 35.485/-107.68 eph |] int || per
HP-13, watershed 18

Assessment at base of

canyons

Location 3 (lat/long): D eph D int Q per

Additional location results attached.

Hydroclimatic Conditions If "yes" please describe.

Drought (SPI Value <-1.5) Dyes no
-1 to o Eastern half of study area (June 2017, NOAA)

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

Recent Rainfall (within 48 hours) Dyes no

Gauge data available? Dyes 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 A/lodifications If "yes" please describe.

Dam/diversion Dyes no

Channelization/roads Dyes no

Groundwater pumping yes no See explanation at the end of the modification section

Agricultural return flows Dyes no

Existing point source discharge Dyes 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 IVlodifications

Planned point source discharge

Other modifications
e.g., land use practices

yes ^ no

II yes [X] no

If "yes" please describe.

Please explain hydrologjc impact

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

flow regime:

SubwatershedlB 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

Gallupaquifer>loooftbgs. 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 yes no

Fish lyes no

Recreation (contact use) D yes no

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that

loi(a)(z) aquatic life and recreational uses are not feasible;

Additional Comments:

Two assessment points were established within Subwatershed 18 (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)
Additional sites and/or documentation (optional)

CONCLUSION:

This UAA concludes that the stream reach identified above is ephemeral and that Clean Water Act Section
I0l(a)(z) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
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CFR l3l.lo(g)(2): natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment

of the use, unless these conditions may be compensated ^or by the discharge of sufficient volume of ef fluent.
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. Q Yes Q No

If no, see attached reasons.

Signed: _ Date:
EPA Region 6 technical approval granted. Q Yes || No

If no, see attached reasons.

Signed: _ Date:
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Appendix D - Level 1 Hydrology Protocol Results LRM UAA

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

Date: 06/20/17

Evaluator(s): CG JC JB JJ

: sfitflnli^iy%ji^[jl% iijii-ii^ 3;$ s N ^:

WEATHER
CONDITIONS

Stream Name: Mulatto Canyon

Site ID: Lee Ranch Mine

Assessment Unit: HP13

NOW:

storm (heavy rain)
rain (steady rain)
showers (intermittent)

5_ %cloud cover
X clear/sunny

PAST 48 HOURS:

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

X clear/sunny

Latitude: 35° 29'05.18

Longitude: 107° 40'48.04"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications _ YES X NO

Diversions_YES X NO

Discharges_YES X NO

"Explain in further detail in NOTES section

^^BK^:W!^i!Si^i'^\
'^.•-: y '•'' '.: : ••:}':'.,

wy^'-^; ;;:;y

1.1. Water in Channel

1.2. Fish

1.3. Benthic

Macroinvertebrates

1.4. Fitamentous

Algae/Periphyton

1.5. Differences in

Vegetation

1.6. Absence of Rooted

Upland Plants in

STREAM CONDITION

Strong |] Moderate ;| Weak !| Poor

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

6
Found easily and
consistently throughout the
reach.

3
Found easily and
consistently throughout the
reach.

3
Found easily and
consistently throughout the
reach.

3
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.

3

Rooted upland plants are
absent within the
streambed/thalweg.

Water is present In me
channel but flow is barely
discernable in areas of

greatest gradient change
(i.e. riffles) or floating
object is necessary to
observe flow.

4
Found with little difficulty
but not consistently
throughout the reach.

2
Found with little difficulty
but not consistently
throughout the reach.

2
Found with little difficulty
but not consistently
throughout the reach.

2

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

2
There are a few rooted

upland plants present
within the
streambed/thalweg.

2

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)

2
Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to

find.

1

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

1

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

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 & 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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I-EVa.1 INDICATORS
STREAM CONDITION

Strong Moderate Weak

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

1.9. In-Channel Structure:

Riffle-Pool Sequence

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

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

|[__J'oor^

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

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

1

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

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

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

riffles and pools is
difficult.

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

There is no sequence
exhibited.

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 S 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

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

Particle sizes in the channel are

noticeably different from particle
sizes in areas close to but not in the
channel. There is a dear 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.

Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found within the study reach

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

1.5

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

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

TOTAL POINTS (#1.1 - #1.12)

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

1

.13.

.14.

Seeps and Springs

Iron Oxidizing
Bacteria/Fungi

Seeps and springs are found within the study reach

Present = 1.5

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

Present = 1.5

TOTAL^ SUPPLEMENTAL

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found

within the study reach.

POINTS (#1.1-#1.14)1 7
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo #

4

5

6

7

8

9

10

Description (us, PS, LB, RB, etc.)

HP13 upstream

HP13 downstream

HP13 stream bankfull width

HP13 stream channel

HP13 side slope with vegetative debris

HP13 soil profile (1)

HP13 soil profile (2)

Notes

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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LEVEL 1 Field Measurements

LRM UAA

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**

Max Depth

(#1)

4.98'

Bankfull
Stage
(#2)

4.7'

Maximum
Depth
Value
(#3)

0.28'

2x
Maximum

Depth
Value
(#3)

0.56'

FIood-

Prone Area

Location
(#4)

4.42'

Flood-Prone

Area Width
(#5)

6.0'

Bankfull
Width

(#6)

4.5'

Floodplain to
Active Channel

Ratio
(FPA Width 7

Bankfull Width)

1.33

"REFER to Figure 3 on page 19 for clarification
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Appendix D - Level 1 Hydrology Protocol Results

Lee Ranch Mine Photos

LRM UAA

4 -HP13 upstream

5 - HP13 downstream

6-HP13bankfuIlwidth
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Appendix D - Level 1 Hydrology Protocol Results

Lee Ranch Mine Photos
LRM UAA

7 - HP13 stream channel

8 - HP13 side slope with vegetative debris

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

LRM UAA

10-HP13 soil profile (2)
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Date: 06/20/17

Evaluator(s): CG JC JB JJ

TOTAL POINTS: 6.5

Slrcnni is nlfcnsl mli'fiwllmiy> 12 . : . , < ;

WEATHER
CONDITIONS

Stream Name: Mulatto Canyon

Site ID: Lee Ranch Mine

Assessment Unit: HP14

NOW:

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

Latitude: 35° 28' 35.22"

Longitude: 107° 41'26.94"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications YES X NO

Diversions YES X NO

Discharges_YES X NO

"Explain in further detail in NOTES section

LEVEL 1 INDICATORS
STREAM CONDITION

Strong Moderate Weak

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.

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.

1.2. Fish
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.

1

1.3. Benthic

Macroinvertebrates

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.

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.

1

Macroinvertebrates are not

present.

Filamentous algae and/or
periphyton are not present.

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.

1

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.

Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

1

SUBTOTAL(#1.1-#1.6)

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.

If the stream being evaluated has a subtotal S 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal S 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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LEVEL, % mCATmRS^i

Ratio > 1.4. Stream has

numerous, closely-spaced
bends, few straight sections

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

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

Ratio = 1,0. Stream is
completely straight with no
bends.1.7. Sinuosity

STREAM CONDITION

1.8. Floodplain and
Channel Dimensions

1.9. In-Channel Structure:

Riffle-Pool Sequence

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 is incised with a
noticeably confined channel. Floodplain

is narrow or absent and typically
disconnected from the channel.

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

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

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

1

SUBTOTAL(#1.1-#1.9)|

There is no sequence
exhibited.

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 £ 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

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

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.

Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found within the study reach

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

1.5

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

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

TOTAL POINTS (#1.1 -#1.12) 6.5

SUPPLEMENTAL INDICATORS.
determination of perenniality.

1.13. Seeps and Springs

1.14. Iron Oxidizing
Bacteria/Fungi

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

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.

Presents 1.5

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

Presents 1.5

Seeps and springs are not found within the study reach.

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

TOTAL^A 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 #

11

12

13

14

15

16

Description (us, PS, LB, RB, etc.)

HP14 upstream

HP14 downstream

HP14 bankfull position

HP14 cobble at the bottom of
channel
HP14 example of debris at base of
stream channel

Measuring HP14 flood plain width

Notes

Marked with flags

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

LRM UAA

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**

Max Depth
(#1)

4.94'

Bankfull
Stage
(#2)

3.68'

Maximum
Depth
Value
(#3)

1.26'

2x
Maximum

Depth
Value
(#3)

2.52'

Flood-

Prone Area

Location
(#4)

2.42'

Flood-Prone

Area Width
(#5)

13.25'

Bankfull
Width

(#6)

6.58'

HpoiiRljain to
A6tives; Channel

M.,:;^at^'
®6NWH-// ?

B^nkfallWicttli);

w^^^
—^

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

LRM UAA

11 - HP14 upstream

12 - HP14 downstream

13 - HP14 bankfull position
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Appendix D - Level 1 Hydrology Protocol Results

Lee Ranch Mine Photos

LRM UAA

14 - HP14 cobble at base of channel

15 - HP14 example of debris at base of channel

^6 - measuring HP14 flood plain width
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Cover Sheet

Hydrology Protocol Use Attainability Analysis

for an Ephemeral Stream1

Stream Name: Basin;

San IsidroArroyo (Subwatershed 1C) Rio Grande

Reach Description: Upstream lat/long:

Unlined, unclassified, ephemeral arroyo 35.463/-107.663

Current WQS

Unclassified 20.6,4.98 or 99 NMAC Q Classified 20.6.4._NMAC

8-digit HUC:

13020205

Downstream lat/long:

35.500/-107.597

Assessment Unit ID;

Lee Ranch Mine

Reach Evaluation (How homogeneity of reach hydrology was verified)

Methods Used: (ex. aerial phptos^"ground truthing", Go^gle™^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): 35.474/-107.69 I eph II int II per
HP-15, watershed 1C

Assessment

Location 2 (lat/long): Qeph Qint D per

Location 3 (lat/long): II eph n int [| per

D Additional location results attached.

Hydroclimatic Conditions If "yes" please describe.

Drought (SPI Value < -1.5) Dyes no
-1 to o Eastern half of study area (June 2017, NOAA)

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

Recent Rainfall (within 48 hours) yes no

Gauge data available? Dyes no

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,

ephemeral, intermittent or fow ^ow conditions or water levels prevent the attainment of the use:

Hydrologic and Other Modifications If "yes" please describe.

Dam/diversion Dyes no

Channelization/roads Dyes no

Groundwater pumping lyes no See explanation at the end of the modification section

Agricultural return flows [yes no

Existing point source discharge Dyes 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 IVIodifications

Planned point source discharge

Other modifications
e.g., land use practices

n yes ^1 no

Dyes ^| no

If "yes" please describe.

Please explain fiydrologic impact

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 -i8oftbgs. 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

Macroinvertebrates

Fish

Recreation (contact use)

Dyes IX] no

D yes [><] no

[I yes [>3 no

If "yes" please describe.

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that

loi(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)
Hydrology Protocol Field Sheets for all locations (required)

II 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
loi(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR l3l.lo(g)(2): natural, ephemeral, intermittent or low ffow conditions or water levels prevent the attainment

of the use, unless these conditions may be compensated for by the discharge of sufficient volume of e} 'fluent.
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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

Surface Water Quality Bureau concurs with

If no, see attached reasons.

Signed:

EPA Region 6 technical approval granted.

If no, see attached reasons.

Signed:

recommendation.

d Yes Q No

Date: 5/7/2018

d Yes D No

Date:

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"

:<-v'.-'^....^ ^ i-I^^^I^3Jra^III^%®^§ti-ry-Nffi Assessment Unit: HP15 Drought Index (12-mo. SPI Value):

0--1

WEATHER
CONDITIONS

NOW:

storm (heavy rain)
rain (steady rain)
showers (intermittent)

5 %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 X NO

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

OTHER:

Stream Modifications YES X NO

Diversions YES J( NO

Discharges _YES X NO

"Explain in further detail in NOTES section

i-^^-.,.?^^:

M diSiSLi^gii
STREAM CONDITION

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

Strong Moderate

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

Found easily and
consistently throughout the
reach.

Found easily and
consistently throughout the
reach.

Found easily and
consistently throughout the
reach.

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.

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
obsen/e flow.

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout the reach.

Rooted upland plants are
absent within the
streambed/thalweg.

A distinct riparian
vegetation corridor exists
along part of the reach.

Riparian vegetation is
interspersed with upland
vegetation along the
length of the reach.

There are a few rooted

upland plants present
within the
streambed/thalweg.

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.

Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to
find.

1

Macroinvertebrates are not

present.

Filamentous algae and/or
periphyton are not present.

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

1

SUBTOTAL(#1.1-#1.6)

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.

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 S 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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t<EVEL1TN0|CATOf?S
STREAM CONDITION

Strong Moderate Weak

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

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

Ratio < 1.4. Stream has
good sinuosity with some

straight sections.

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

Ratio > 2,5. Stream is minimally
confined with a wide, active
floodplain.

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

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

1.5

1.9. In-Channel Structure:

RiffIe-Pool Sequence

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

and pools.

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

Ratio < 1.2. Stream is incised with a

noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

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

There is no sequence
exhibited.

1

SUBTOTAL(#1.1-#1

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 S 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

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

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.

1.5

Hydric soils are found within the study reach.

Present = 3

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

1.5

Hydric soils are not found within the study reach

Sediment found on plants
or debris within the
stream channel although

it is not prevalent along
the stream. Mostly
accumulating in pools.

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

TOTAL POINTS (#1.1 -#1.12) 8.5

SUPPLEMENTAL INDICATORS.
determination of perenniality.

1.13. Seeps and Springs

1.14. Iron Oxidizing
Bacteria/Fungi

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

Presents 1.5

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

Presents 1.5

Seeps and springs are not found within the study reach.

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

TOTAL^ SUPPLEMENTAL POINTS (#1.1 -#1.14)| 8.5
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo #

17

18

19

20

Description (us, os, LB, RB,
etc.)

HP15 upstream

HP15 downstream

HP15 soil profile (1)

HP 15 soil profile (2)

Notes

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 floodplain.

Substrate: Fine to medium sand and silt.

Vegetation: Tamarisk near channel and in floodplain.

Soils: Silt and sand in upper 10 inches underlain 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

LRM UAA

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

Max Depth
(#1)

4.99'

Bankfull
Stage
(#2)

3.85'

Si CALCULATIONS**

Maximum
Depth
Value

(#3)

1.14'

2x
Maximum

Depth
Value
(#3)

2.28'

Flood-

Prone Area

Location
(#4)

2.71'

Flood-Prone

Area Width
(#5)

-178'

Bankfull
Width

(#6)

13.0'

Flopdplain to
Active Channel

Ratio
(FPA Width /

Bankfull Width) ,

13.69

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

LRM UAA

17 -HP15 upstream

18- HP15 downstream

K -6E£
^ 6/2b/;7
liu; A(.:3s'arsa.fe

^"ll-(W3S''/7.41
3»,f frofil.^.^^,,.)

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

LRM UAA

^.r-^.^:;' ^y?^:>'^

\^. ^< -*^' *

^a^^^^^
20-HP15 soil profile (2)

A..
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Cover Sheet

Hydrology Protocol Use Attainability Analysis

for an Ephemeral Stream1

Stream Name: Basin:

Doctor Arroyo (Subwatershed 1D) Rio Grande

Reach Description: Upstream lat/long:

Unlined, unclassified, ephemeral arroyo 35.491/-107.575

Current WQS

[X] Unclassified 20.6.4.98 or 99 NMAC Q Classified 20,6.4. _ NMAC

8-digit HUC:

13020205

Downstream lat/long:

35.552/-107.539

Assessment Unit ID:

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): 35.55&/-107.556 I eph Q int Q per HP-18, watershed 1D outlet

Location 2 (lat/long); 35.528/-107.55 eph || int || per
HP-17, watershed 1D

Downstream of the Mine

Exclusion Boundary

Location 3 (lat/long): 35.515/-107.56 I eph D int Q per
HP-16, watershed 1D

Upstream of the Mine
Exclusion Boundary

Additional location results attached.

Hydroclimatic Conditions If "yes" please describe.

Drought (SPI Value <-1.5) yes no
-1 to o Eastern half of study area (June 2017, NOAA)
o to 1 Western half of study area (June 2017, NOAA)

Recent Rainfall (within 48 hours) yes no

Gauge data available? Dyes 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 IVIodifications If "yes" please describe.

Dam/diversion lyes no See explanation at the end of the modification section

Channelization/roads lyes no

Groundwater pumping yes D no See explanation at the end of the modification section

Agricultural return flows lyes 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 IVIodifications If "yes" please describe.

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

Planned point source discharge Dyes no

Other modifications
e.g., land use practices

yes |_J noDl
Please explain hydrologic impact

Mining, 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:

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

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

runoffto 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 PPl67and 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 Galiup aquifer is confined and the static water level is approximately 150 -

l8o ft bgs. The LRM also has three diversion wells (W22-2H, W22-212, W22-213) located within the

subwatershed. In 2013 the LRM directed the water from W22-2H, 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 PPl6o. 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 subwatershedthat 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. Groundwaterwas 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 PPl6o. 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 lyes no

Fish Dyes 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

39 of 77



Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Current Uses Observed | If "yes" please describe.

I0l(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, HPt7 immediately downstream of the mining exclusion area, and HPi8 at the outlet of the

Doctor Arroyo 1D subwatershed (Figure 10). Assessment points HPl6 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 hydrologicflow 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. PPlGyand PPi68were 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 900 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:

[X] Map and Photos (required)
Hydrology Protocol Fieid 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

loi(a)(z) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR i3l.lo(g)(z): natural, ephemeral, intermittent or low pow conditions or water levels prevent the attainment

of the use, unless these conditions may be compensated ^or by the discharge of sufficient volume of ef fluent.
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: <—^e^-^—^ _ Date: 5/7/2018

Surface Water Quality Bureau concurs with recommendation. Q Yes Q 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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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Date: 6/19/17

Evaluator(s): CG JC JB JJ

TOTAL. WlNTS:iS.5

Slrenmjs nilwtinlerftiilleiilif>12

WEATHER
CONDITIONS

Stream Name: Doctor Arroyo

Site ID: Lee Ranch Mine

Assessment Unit: HP16

NOW:

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

Latitude: 35° 30' 55.02"

Longitude: 107° 33'22.21"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications YES X NO

Diversions YES X NO

Discharges _YES X NO

"Explain in further detail in NOTES section

LEVEL 1 IN31GXT0RS
STREAM CONDITION

Strong Moderate Weak

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.

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.

1.2. Fish
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.

1

1.3. Benthic

Macroinvertebrates

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.

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.

1

Macroinvertebrates are not

present.

Filamentous algae and/or
periphyton are not present.

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.

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
streambed/thalweg

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

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.

41 of 77



Appendix D - Level 1 Hydrology Protocol Results LRM UAA

fcEVEL 11NDIC^TlQRS
;:.G,j.];M:feis:iM'b,l;

STREAM CONDITION

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

Strong Moderate Weak
Ratio > 1.4. Stream has

numerous, closely-spaced
bends, few straight sections.

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

Ratio < 1.2. Stream has
very few bends and mostly

straight sections.

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

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

Ratio between 1.2 and 2.5.
Stream is moderately confined.

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

1.5

1.9. In-Channel Structure:

Riffle-Pool Sequence

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

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

riffles and pools is
difficult.

Ratio < 1.2, Stream is incised with a

noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

Stream shows some flow

but mostly has areas of
pools orofriffles.

There is no sequence
exhibited.

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 S 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

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

Particle sizes in the channel are
noticeably different from particle
sizes in areas close to but not in the
channel. There is a dear 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.

1.5

Hydric soils are found within the study reach.

Present = 3

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

1.5

Hydric soils are not found within the study reach

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

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

TOTAL POINTS (#1.1 -#1.12) 6.5

SUPPLEMENTAL INDICATORS.
determination of perenniality.

1.13. Seeps and Springs

1.14. Iron Oxidizing
Bacteria/Fungi

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

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.

Presents 1.5

Iron-oxidizing bacteria and/or fungi are found

within the study reach.

Presents 1.5

Seeps and springs are not found within the study reach.

Iron-oxidizing bacteria and/or fungi are not found

.within the study reach.

TOTAL^&A 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 #
21

22

23

24

Description (us, PS, LB, RB, etc.)

HP16 upstream

HP16 downstream

HP16 rooted plants (1)

HP16 rooted plants (2)

Notes

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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LEVEL 1 Field Measurements

LRM UAA

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**

Max Depth
(#1)

Bankfull
Stage

(#2)

Maximum
Depth
Value
(#3)

2x
Maximum

Depth
Value

_(#3}_

Flood-

Prone Area
Location

(#4)

Flood-Prone

Area Width
(#5)

Bankfull
Width

(#6)

iH^pNft

5.99' 4.69' 1.3' 2.6' 3.39' 61.25' 9.42'

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

LRM UAA

21 -HP16 upstream

22-HP16 downstream

23-HP16 rooted plants (1)
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Lee^ Ranch Mine Photos

LRM UAA

24 - HP16 rooted plants (2)
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Date: 6/19/2017

Evaluator(s): CG JC JB JJ

TOTAL POINTS? 7.5

.S(mfliisnl,li'fls(in(('i'flnl(rai(y'>f2 ;. '',.\^ : .-;'^

WEATHER
CONDITIONS

Stream Name: Doctor Arroyo

Site ID: Lee Ranch Mine

Assessment Unit: HP17

NOW:

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

Latitude: 35° 31'40.09"

Longitude: 107° 33'00.87"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications _ YES X NO

Diversions YES X NO

Discharges _YES X NO

"Explain in further detail in NOTES section

LEVEL 1 MSWATORS
STREAM CONDITION

Strong

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

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

Found easily and
consistently throughout the
reach.

Found easily and
consistently throughout the
reach.

Found easily and
consistently throughout the
reach.

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.

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.

Weak

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout the reach.

Rooted upland plants are
absent within the
streambed/thalweg.

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

There are a few rooted

upland plants present
within the
streambed/thalweg.

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.

Takes 10 or more minutes
of extensive searching to

find.

1
Takes 10 or more minutes
of extensive searching to

find.

1
Takes 10 or more minutes
of extensive searching to

find.

1

Macroinvertebrates are not

present.

Filamentous algae and/or

periphyton are not present.

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

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.

SUBTOTAL(#1.1-#1.6)

If the stream being evaluated has a subtotal S 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal S 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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STREAM CONDITION

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

Strong Moderate

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

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

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

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

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.

1.5

1.9. In-Channel Structure:

Riffle-Pool Sequence

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

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

Ratio < 1.2. Stream is incised with a
noticeably confined channel. Floodplain

is narrow or absent and typically
disconnected from the channel.

0

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

There is no sequence
exhibited.

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 £ 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

I.H.Hydric Soils

1.12. Sediment on Plants
and Debris

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.

1.5

Hydric soils are found within the study reach.

Present = 3

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

1.5

Hydric soils are not found within the study reach

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

Sediment is isolated in
small amounts along the

stream.

1

TOTAL POINTS (#1.1 -#1.12)

No sediment is present on
plants or debris.

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

1.14. Iron Oxidizing
Bacteria/Fungi

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

Presents 1.5

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 ^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 #

25

26

27

28

29

Description (us, DS, LB, RB,
etc.)

HP17 upstream

HP17 downstream

HP17 base of stream
channel
HP17 vegetation in
channel

HP17 soil profile

Notes

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

LRM UAA

INDICATOR #1.10 Particle Size or Stream Substrate Sorting

Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 {Floodplain and Channe.
MEASUREMENTS & CALCULATIONS**

Max Depth
(#1)

5.24'

Bankfull
Stage
(#2)

4.68'

Maximum
Depth
Value

(#3)

0.56'

2x
Maximum

Depth
Value

J#3}_
1.12'

Dimensions} -

Flood-

Prone Area

Location
(#4)

4.12'

Flood-Prone

Area Width
(#5)

182.5'

Bankfull
Width

(#6)

4.25'

l|lGuGBCl(^i^tQi
;A^H||1|OT6J;
^i^s^^\'y.
l-Hiiil^I
'.BiaiiugiNN-i^

^ws^,m
"REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

LRM UAA

25-HP17 upstream

26-HP17 downstream

27 - HP17 base of stream channel
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Lee Ranch Mine Photos

LRM UAA

28 - HP17 vegetation in channel

29-HP17 soil profile
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Date: 6/19/17

Evaluator(s): CG JC JB JJ

TOTAL POINTS; 8
> n . ''•,. \ • ,••'.'•

WEATHER
CONDITIONS

Stream Name: Doctor Arroyo

Site ID: Lee Ranch Mine

Assessment Unit: HP18

NOW:

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

Latitude: 35° 33'05.51"

Longitude: 107° 32'20.15"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications YES X NO

Diversions _YES X NO

Discharges_YES X NO

"Explain in further detail in NOTES section

l-EVEL-IIMBICATORS
STREAM CONDITION

Strong Moderate Weak

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.

1.2. Fish
Found easily and
consistently throughout the
reach.

1.3. Benthic

Macroinvertebrates

Found easily and
consistently throughout the
reach.

1.4. Filamentous

Algae/Periphyton

Found easily and
consistently throughout the
reach.

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.

1.6. Absence of Rooted

Upland Plants in
Streambed

Rooted upland plants are
absent within the
streambed/thalweg.

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.

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout the reach.

Found with little difficulty
but not consistently
throughout 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.

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

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.

Takes 10 or more minutes

of extensive searching to
find.

1
Takes 10 or more minutes
of extensive searching to

find.

1
Takes 10 or more minutes
of extensive searching to
find.

1

Macroinvertebrates are not

present.

Filamentous algae and/or
periphyton are not present.

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

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.

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 S 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.

53 of 77



Appendix D - Level 1 Hydrology Protocol Results LRM UAA

|.E^gL,1J?tD|€^j^

1.7. Sinuosity

STREAM CONDITION

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

Ratio > 1.4. Stream has

numerous, closely-spaced
bends, few straight sections.

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

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

1.8. Floodplain and
Channel Dimensions

1.9. In-Channel Structure:

Riffle-Pool Sequence

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

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

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

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

1

SUBTOTAL(#1.1-#1.9)|

There is no sequence
exhibited.

4.0

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.

1.10. Particle Size or
Stream Substrate
Sorting

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

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.

Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found within the study reach

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

1.5

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

accumulating in pools.

1

Sediment is isolated in
small amounts along the

stream.

No sediment is present on

plants or debris.

0.5

TOTAL POINTS (#1.1 -#1.12)

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

1

.13.

.14.

Seeps and Springs

Iron Oxidizing
Bacteria/Fungi

Seeps and springs are found within the study reach

Presents 1.5

Iron-oxidizing bacteria and/or fungi are found

within the study reach.

Present = 1.5

TOTAL^ SUPPLEMENTAL

Seeps and springs are not found within the

Iron-oxidizing bacteria and/or fungi are

within the study reach.

POINTS (#1.1-#1.14)1 5.

study reach.

not found

5
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo #

30

31

32

Description (us, DS, LB, RB,
etc.)

HP18 upstream

HP18 downstream

HP18 survey

Notes

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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LEVEL 1 Field Measurements

LRM UAA

INDICATOR #1.10 Particle Size or Stream Substrate Sorting

Used Sand Gauge (©1984 byW.F. McCollough)

INDICATOR #1.8 {Floodplain and Channel Dimensions) -
MEASUREMENTS

Max Depth
(#1)

5.59'

Bankfull
Stage
(#2)

4.85'

& CALCULATIONS**

Maximum
Depth
Value
(#3)

0.74'

2x
Maximum

Depth
Value
(#3)

1.48'

Flood-

Prone Area
Location

(#4)

4.11'

Flood-Prone

Area Width
(#5)

16.0'

Bankfull
Width

(#6)

7.66'

^BlttodNliffl^^
Acstiv&Cfiafiff^a
^llliil?

^ ^'^-'^t^-^^-f^
WS'^M

^^™™-^^^^
"REFER to Figure 3 on page 19 for clarification
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Lee Ranch Mine Photos

LRM UAA

30 -HP18 upstream

31 -HP 18 downstream

32 -HP18 survey
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Cover Sheet

Hydrology Protocol Use Attainability Analysis

for an Ephemeral Stream1

Stream Name:

San Isidro Arroyo, Mulatto Canyon, Arroyo

Tinaja (Subwatershed 2ABC)

Reach Description:

Unlined, unclassified, ephemeral arroyos within

Subwatershed 2ABC.

Current WQS

Basin:

Rio Grande

Upstream lat/long:

35.461/-107.778

[X] Unclassified 20.6.4.98 or 99 NMAC Q Classified 20.6.4._NMAC

8-digit HUC:

13020205

Downstream lat/long:

35.539/-107.573

Assessment Unit ID:

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 |eph int I per HP-21, watershed 2ABC outlet

Location 2 (lat/long): 35.485/-107.680 eph || int || per

Location 3 (lat/long): 35.474/-107.69 Q eph Q int Q per

II Additional location results attached.

Hydroclimatic Conditions If "yes" please describe.

Drought (SPI Value <-1.5) lyes no
-1 to o Eastern half of study area (June 2017, NOAA)

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

Recent Rainfall (within 48 hours) lyes no

Gauge data available? Dyes no

If yes for any of above, please explain why these conditions do not impact the UAA conclusion that natural,

ephemeral, intermittent or low ffow conditions or water levels prevent the attainment of the use:

Hydrologic and Other IVlodifications If "yes" please describe.

Dam/diversion yes D no See explanation at the end of the modification section

Channelization/roads yes no

Groundwater pumping yes Q no See explanation at the end of the modification section

Agricultural return flows Dyes no

1 This form is designed for the UAA process for ephemeral waters described in Subsection C of 20.6.4.15 N MAC.

58 of 77



Appendix D - Level 1 Hydrology Protocol Results LRM UAA

Hydrologic and Other IVIodifications If "yes" please describe.

Existing point source discharge lyes D no See explanation at the end of the modification section

Planned point source discharge Dyes no

Other modifications
e.g., land use practices

yes D no
Please explain hydrologic impact

Mining, 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 is located within the San Isidro Arroyo and encompasses the Category 1 watersheds of

Arroyo Tinaja, IVIulatto Canyon, and San Isidro Arroyo (Figure n). 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 PPz84. 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, PPz83, 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 msi) and similar
channel slope (0.4 - 0.6%). Runofffrom 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 PPz88.

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 aquiferis confined and the static water level is approximately 150 -l8oft bgs. Groundwaterwas 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 n). 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 Dyes no

Fish lyes 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

l0t(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 n). This area collects drainage from the both the

upper canyons and lower plains. The sub-watershed encompasses the majority of the LRM permit arecL 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. HP21 is located in the stream reach with the greatest potential

to support non-ephemeral flow within subwatershed zABC and therefore provides a conservative estimation

of the flow regime of the upstream tributaries that drain to it. HP-21 received 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

(SubwatershedlB), located at the base of the canyons, further indicate that the flow regime within
subwatershed zABC 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 SubwatershedslA-iCcan be found in Appendix D and part 4.51 -

4.53 of the LRM UAA report.

ATTACHMENTS:

Map and Photos (required)
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

I0l(a)(2) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR l3l.lo(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 e)'fluent.
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: ^—-^S—------ _ 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. Q Yes Q No

If no, see attached reasons.

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

Date: 6/20/17

Evaluator(s): CG JC JB JJ

TOTAt.NMNrs;8.0

ftr('flfliKfl|;fca$((n(fBniHnil;y!Sf2

WEATHER
CONDITIONS

Stream Name: San Isidro Arroyo

Site ID: Lee Ranch Mine

Assessment Unit: HP21

NOW:

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

Latitude: 35° 32' 20.29"

Longitude: 107° 34'21.72"

Drought Index (12-mo. SPI Value):

0--1

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

YES X NO

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

OTHER:

Stream Modifications YES X NO

Diversions_YES X NO

Discharges _YES X NO

"Explain in further detail in NOTES section

LEVEL 1 INIMCATQRS
STREAM CONDITION

Strong Moderate Weak

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.

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.

1.2. Fish
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.

1

1.3. Benthic

Macroinvertebrates

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.

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.

1

Macroinvertebrates are not

present.

Filamentous algae and/or

periphyton are not present

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.

1.6. Absence of Rooted

Upland Plants in
Streambed

Rooted upland plants are
absent within the
streambed/thalweg.

A distinct riparian
vegetation corridor exists

along part of the reach.
Riparian vegetation is
interspersed with upland
vegetation along the
length of the reach.

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

1

SUBTOTAL(#1.1-#1.6)

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.

If the stream being evaluated has a subtotal S 2 at this juncture, the stream is determined to be EPHEMERAL.
If the stream being evaluated has a subtotal S 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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^•^w'u^s:
LEV|N1KMWI
.^MS'^S&M

STREAM CONDITION

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

1.9. In-Channel Structure:

Riffle-Pool Sequence

Strong Moderate Weak

Ratio 1.4. Stream has

numerous, closely-spaced
bends, few straight sections.

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

Ratio < 1,2. Stream has
very few bends and mostly
straight sections.

1

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

Ratio = 1.0. Stream is

completely straight with no
bends.

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.

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

and pools.

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

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

1

SUBTOTAL(#1.1-#1.9)|

There is no sequence
exhibited.

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 S 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

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

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.

1.5

Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found within the study reach

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

1.5

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

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

TOTAL POINTS (#1.1 -#1.12) 8.0

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

1

.13.

.14.

Seeps and Springs

Iron Oxidizing
Bacteria/Fungi

Seeps and springs are found within the study reach

Presents 1.5

Iron-oxidizing bacteria and/or fungi are found

within the study reach.

Presents 1.5

TOTAL^ SUPPLEMENTAL

Seeps and springs are not found within the study reach.

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

POINTS (#1.1-#1.14)1 8.0
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

Photo #

33

34

35

Description (us, DS, LB, RB,
etc.)

HP21 upstream

HP21 downstream

HP21 vegetation in
channel

Notes

NOTES:

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

Substrate: Very fine sand and silt.

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

Soils: Channel compacted.

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

LRM UAA

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**

IVlax Depth
(#1)

5.71'

Bankfull
Stage
(#2)

5.39'

Maximum
Depth
Value
(#3)

0.32'

2x
Maximum

Depth
Value

_(#3j_

0.64

Flood-

Prone Area

Location
(#4)

5.07'

Flood-Prone

Area Width
(#5)

7.17'

Bankfull
Width

(#6)

4.08'

\ llpssdpiai^j:,
/A|tive;%^|fii.<
::/ys^i^

[^m^ss^.
v.'s -i, ^•.;"

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

LRM UAA

33 - HP21 upstream

34 - HP21 downstream

P35 - HP21 vegetation in channel
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^-i7

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

Date: [Q-W-^VJ Stream Name: Latitude: 9^. ^3^

Evaluator(s): ^L) i)\) Site ID: tf^
Assessment Unit:

Longitude: \0^,,^1^Dj

Drought Index (12-mo. SPI Value):

WEATHER
CONDITIONS

NOW:

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

_V clear/sunny

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 _ NO

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

OTHER: C^W-^^^H ^ \3
Stream Modifications _ YES ' _ NO

Diversions_YES _NO •}\\{~fi(AQV["

Discharges.—YES ANCL O^cJKan^
"Explain in further detail in NOTES section

1.1. Water in Channel

STREAM CONDITION

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

::www^^
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)

'-{%H?

Dry channel. No evidence
of base flows was found.

TTo)
1.2. Fish

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.

1.3. Benthic
Macroinvertebrates

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.

Macroirw
present.

To)
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.

Fitamentous algae and/or
periphyton are not present.

r.o)

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 welland
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 compositiona]
differences behween the
two.

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

£2 m
1.6. Absence of Rooted

Upland Plants in
Stream bed

Rooted upland plants are
absent within the
streambed/thalweg.

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

Rooted uplancTplants are
consistently dispersed
throughout the
streambed/that^eg

Rooted upland plants are
prevalent within the
streambed/lhalweg.

T2T LLT
SUBTOTAL(^1-#1.6) mm

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 subtotat & 18 at this point, the stream is detsrmlnsd 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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STREAM CONDITION

1.7. Sinuosity

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

Ratio < 1.4. Stream has
good sinuosity with some
straight seqtiens,

Zi

Ratio < 1.2. Stream has
very few bends and mostly
straight secjienSt

m
Ratio =1.0, Stream is

completely straight with no
bends.

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 durinaJargefJioods.

1m

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

1.9. In-Channel Structure:
Riffle-Pool Sequence

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

Represented by a le5s~-"
frequent number of riffles
and pools. Distinguishing
the transition between
rifftes and pools is
difficult.

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

^
There is no sequence
exhibited.

SUBTOTAL(#1.1-#1.9) ?-^ST
If the stream being evaluated has a subtotal 5 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.

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).

1.5

Particle sizes in (he 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.

I.H.Hydric Soils
Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found withirfiFTe study reach.

Absent fb )

1.12. 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.

1.5

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

Sediment is isolated in
small amounts along the
stream.

C0.5^

No sediment is present on
plants or debris.

(^ 0
TOTAL POINTS (#1.1 -#1.12) 6^cf

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

1.14. Iron Oxidizing
Bacteria/Fungi

Seeps and springs are found within the study reach.

Present =1.5

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

Present =1.5

Seeps and springs are not found within the study reach.

•.:.•'. .'-;.-''^A^sen^:<);"|%F;;:::^T;^
Iron-oxidizing bacteria and/SrfShgi are not found

within the study r^ach.

?i:i:..l:?lIi^htioJTf:l;\^-^l;^

TOTAL ^SUPPLEMENTAL POINTS (#1.1 - #1.14) | ^: ;¥'";—-Gt^^KS

5.^" &r
^•YI'^WI^

CT-^LO-^^-b^ cf^-68 of 77
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NMED Surface Water Quality Bureau - LEVEL 1 Hydrology Determination Field Sheet

Photo Descriptions and NOTES

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

NOTES:

fiP IA]|M^ ^8^-

R^S) Pr/w A^&L WiJ^^ 7.^^
M^XP^-^^.^

-/^y^/^&.^

-h^Y^r i 61^- yL/^ r^kv^n^
^

\^\Q^ [.\^c^\\6
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Cover Sheet

Hydrology Protocol Use Attainability Analysis

for an Ephemeral Stream'

Stream Name:

San Isidro Arroyo (Subwatershed 3ABCD)

Reach Description:

Unlined, unclassified, ephemeral arroyo within

Subwatershed 3ABCD.

Current WQS

Basin:

Rio Grande

Upstream lat/long:

35.461/-107.778

[X] Unclassified 20.6.4.98 or 99 NMAC Q Classified 20.6.4. _ NMAC

8-digit HUC:

13020205

Downstream lat/long:

35.580/-107.519

Assessment Unit ID:

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 eph Q int Q per
HP-31, watershed 3ABCD

outlet

Location 2 (lat/long): 35.537/-107.57 Q eph Q int Q per

Location 3 (lat/long): 35.556/-107.54 eph || int ]| per

II Additional location results attached.

Hydroclimatic Conditions If "yes" please describe.

Drought (SPI Value <-1.5) Dyes no
-1 to o Eastern half of study area (June 2017, NOAA)
o to 1 Western half of study area (June 2017, NOAA)

Recent Rainfall (within 48 hours) Dyes no

Gauge data available? Dyes 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 no See explanation at the end of the modification section

Channelization/roads lyes no

Groundwater pumping lyes no See explanation at the end of the modification section

Agricultural return flows Dyes no

Existing point source discharge lyes no 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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Hydrologic and Other Modifications

Planned point source discharge

Other modifications

e.g., land use practices

[_| yes [3 no

Q yes [X] no

If "yes" please describe.

Please explain hydrologic impact

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 n). There have been no alterations to the stream

channel or construction of NPDES impoundments within the drainage area downstream of Subwatersheds

2ABC and 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 hydrologicaily 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 n),
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

Macroinvertebrates

Fish

Recreation (contact use)

Qyes [X] no

II yes [X]no

D yes [X] no

If "yes" please describe.

If yes for any of the above, please explain why these observed uses are consistent with the UAA conclusion that

loi(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 n).
There have been no alterations to the stream channel or mine related disturbance within the drainage area

downstream of Subwatershed zABC 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 HPl8(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-n (5) and

HP13 (7-5)> located near the outlets ofSubwatersheds 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 (PPi6o). 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. Level 1 Evaluation scores

at HP-l6and HP-lpwere 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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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 zABC 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:

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

loi(a)(z) aquatic life and recreational uses are neither existing nor attainable due to the factor identified in 40
CFR i3i.io(g)(z): 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 ofeffluent.
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. Q Yes Q No

If no, see attached reasons.

Signed: _ Date:
EPA Region 6 technical approval granted. D 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: 06/21/17

Evaluator(s): CG JC JB JJ

TOTAL POINTS: 6.5

SflTODi isn((w(('n(('nnil(rair'(f> 12

WEATHER
CONDITIONS

Stream Name: San Isidro Arroyo

Site ID: Lee Ranch Mine

Assessment Unit: HP31

NOW:

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

Latitude: 35° 34' 47.66"

Longitude: 107° 31'08.58"

Drought Index (12-mo. SPI Value):

0--1

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

YES JL NO

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

OTHER:

Stream Modifications YES X NO

Diversions _YES X NO

Discharges_YES X NO

"Explain in further detail in NOTES section

l..EVELHN^AyiQFiS
STREAM CONDITION

Strong Moderate Weak

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.

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.

1.2. Fish
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.

1

1.3. Benthic

Macroinvertebrates

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.

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.

1

Macroinvertebrates are not

present.

Filamentous algae and/or
periphyton are not present.

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.

1.6. Absence of Rooted

Upland Plants in
Streambed

Rooted upland plants are
absent within the
streambed/thalweg.

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

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.

1
Rooted upland plants are
consistently dispersed
throughout the
streambed/thalweg

1

SUBTOTAL(#1.1 -#1.6)

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.

If the stream being evaluated has a subtotal S 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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M'M^fS^t.^
i^f^sm^^^^^

y^".. 'st • vs- SaS ;S?.?. KS

STREAM CONDITION

Strong Bfloderate Weak

1.7. Sinuosity

1.8. Floodplain and
Channel Dimensions

1.9. In-Channel Structure:

Riffle-Pool Sequence

Ratio > 1.4. Stream has

numerous, closely-spaced
bends, few straight sections.

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

Ratio < 1.2. Stream has
very few bends and mostly
straight sections.

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

1

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 is incised with a

noticeably confined channel. Floodplain
is narrow or absent and typically
disconnected from the channel.

0
Demonstrated by a frequent
number of riffles followed by
pools along the entire reach.
There is an obvious
transition between riffles
and pools.

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

Stream shows some flow

but mostly has areas of
pools or of riffles.

There is no sequence
exhibited.

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 >. 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

1.11. Hydric Soils

1.12. Sediment on Plants
and Debris

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.

1.5

Hydric soils are found within the study reach.

Present = 3

Hydric soils are not found within the study reach

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

1.5

Sediment found on plants
or debris within the
stream channel although

it is not prevalent along
the stream. Mostly
accumulating in pools.

Sediment is isolated in
small amounts along the

stream.

No sediment is present on
plants or debris.

1

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.

1.13. Seeps and Springs

1.14. Iron Oxidizing
Bacteria/Fungi

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

Presents 1.5

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.

Presents 1.5

TOTAL^A 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 #

36

37

38

Description (us, DS, LB, RB, etc.)

HP31 upstream

HP31 downstream

HP31 channel bottom

Notes

NOTES:

Channel: Upper terrace approximately 135 feet across and 30 feet tail. 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

LRM UAA

INDICATOR #1.10 Particle Size or Stream Substrate Sorting

Used Sand Gauge (©1984 by W.F. McCollough)

INDICATOR #1.8 {Floodplain and Channe
MEASUREMENTS & CALCULATIONS**

Max Depth
(#1)

4.74'

Bankfull
Stage
(#2)

4.13'

Maximum
Depth
Value
(#3)

0.61'

2x
Maximum

Depth
Value

J#3L

1.22'

Dimensions) -

Flood-

Prone Area

Location

(#4)

3.52'

Flood-Prone

Area Width
(#5)

5'9"

(5.75')

Bankfull
Width

(#6)

3'9"

(3.75')

• Fi^S^^
f^l^^wy^-'-
^I|t»fj^,^
W?W.^mwwwi&
^MW?

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

LRM UAA

36 - HP31 upstream

37 - HP31 downstream

38 - HP31 channel bottom
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