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INTRODUCTION AND PURPOSE 

The Iron King Mine and Humboldt Smelter Site near Dewey-Humboldt in Yavapai County, Arizona, 
have been identified as a single CERCLA action area by the U.S. Environmental Protection Agency 
(EPA), and are collectively referred to as the Iron King Mine-Humboldt Smelter Superfund Site. EA 
Engineering, Science, and Technology, Inc. (EA) is the prime contractor with responsibility for 
conducting the Remedial Investigation and Feasibility Study for the site.  
 
In order to obtain information relevant to the determination of remedial actions, EA requested that 
WestLand Resources, Inc. (WestLand) provide an analysis of riparian conditions, potential jurisdictional 
waters of the United States, and potential wetland conditions within Lower Chaparral Gulch at the 
Humboldt Smelter Site (Figure 1). This report summarizes the results of that analysis. 
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METHODS 

RIPARIAN ANALYSIS USING CLARK FORK RIVER RIPARIAN EVALUATION SYSTEM 

Riparian conditions in Lower Chaparral Gulch were evaluated generally following the methods described 
in the Clark Fork River Riparian Evaluation System (EPA 2004). This procedure was developed to assess 
riparian systems that had been impacted by past mining and ore processing actions on the Clark Fork 
River of Montana. This tool is intended to assist managers in making decisions regarding cleanup and 
reclamation strategies. Using this tool, riparian areas, or polygons, are identified and categorized based on 
landscape stability, contamination severity, and plant community attributes.  

The Clark Fork River Riparian Evaluation System was designed for use on a large, perennial river system 
in Montana.  Although the evaluation system is not entirely transferrable to a relatively small, intermittent 
channel in Arizona (i.e., Lower Chaparral Gulch), the model still provides a useful evaluation tool for the 
Humboldt Smelter site. For instance, a significant aspect of the Clark Fork model is the use of tufted 
hairgrass (Deschampsia caespitosa) as an indicator species for the presence of copper tailings material in 
soil. Although this species occurs in Arizona, it does not occur in the vicinity of the analysis area. An 
analogous species was not identified for the Lower Chaparral Gulch analysis. 

Application of this riparian evaluation tool begins with identification of polygons having similar 
conditions within the area of interest. These polygons fall into the broad categories of either streambank 
(and riparian corridor buffer), or contaminated soils within the historic 100-year floodplain. The 
streambank category is further subdivided into Class 1, Class 2, and Class 3 streambanks, with Class 3 
being the highest quality and Class 1 being the lowest quality. The potentially contaminated soils on the 
floodplain are divided into areas of slickens (exposed concentrator tailings), impacted soils and vegetation 
areas, and slightly impacted soils and vegetation areas.  The term “slickens” is not commonly used in the 
mining industry in Arizona.  However, because of its common use in the Clark Fork River Riparian 
Evaluation System and on the data forms, we will use that term to describe areas that are composed 
predominately of exposed concentrator tailings on the ground surface, with little or no vegetation. 

Field data forms are available to assist in the analysis and categorization of each polygon (Appendix A).  
These forms and the accompanying instructions provide scoring classes for a variety of variables, and the 
total score determines the final category.  For example, a polygon with greater than 90 percent of live 
canopy cover would score 21 points on the vegetation variable.  Canopy cover between 80 and 90 percent 
would get 14 points, and canopy cover between 70 and 80 percent would get 7 points.  A polygon with 
less than 70 percent cover would receive zero points on the vegetation variable. Note, therefore, that just 
because a particular polygon scores a “zero” for vegetation, it does not mean that that polygon supports 
no vegetation. It simply means that the polygon supports less than 70 percent cover of vegetation. 

Within the Humboldt Smelter site, riparian polygons were identified along Chaparral Gulch from the 
point of entry on the west boundary of the smelter site downstream to the confluence with the Agua Fria 
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River. These polygon shapes were initially based on an evaluation of recent aerial photographs of the site, 
with onsite verification and subsequent adjustment of boundaries.  

Because the concept of “streambank” varies considerably between the perennial Clark Fork River and the 
intermittent to ephemeral Lower Chaparral Gulch, those polygons that contained the main channel of 
Lower Chaparral Gulch were evaluated as both streambanks and as floodplain soils in order to provide a 
more accurate assessment of these areas. In addition, the channel of Lower Chaparral Gulch has been 
impacted to a greater or lesser degree throughout the smelter site and down to the confluence with the 
Agua Fria River. As such, the analysis of floodplain soils is likely to provide more useful information 
regarding future actions on this site. 

PRELIMINARY JURISDICTIONAL DETERMINATION 

Wetlands 

Jurisdictional wetlands are considered “special aquatic sites” under the Clean Water Act, and specific 
methods are used in their identification and delineation. Although a formal jurisdictional wetlands 
determination is not required for the site as part of a permitting effort, the presence and quality of wetland 
conditions is anticipated to inform decisions regarding reclamation methods. The wetland evaluation 
completed for Lower Chaparral Gulch was based on the triple-parameter approach defined by the U. S. 
Army Corps of Engineers (Environmental Laboratory 1987) along with supplementary information on 
delineation of wetlands in the arid western states (Environmental Laboratory 2006). Using these 
procedures, potential wetland conditions were identified in several locations in the channel and floodplain 
of Chaparral Gulch, and standard Wetland Determination Forms were completed in each of these 
locations (Appendix B). Corresponding data forms were completed for adjacent upland areas. These data 
forms document the conditions of vegetation, soils, and hydrology at the point of analysis. Positive 
indicators are generally required for all three parameters for an area to be identified as a wetland.  

Intermittent Chaparral Gulch 

Although the reclamation of the Humboldt Smelter site is a CERCLA action and not subject to Section 
404 permit requirements, an analysis of potential waters of the U.S. within the analysis area has been 
completed to provide additional information for any decisions regarding site reclamation. The 
jurisdictional determination (JD) completed for this evaluation includes Lower Chaparral Gulch from the 
west boundary of the Humboldt Smelter site downstream to its confluence with the Agua Fria River. 
 
The lateral boundaries of jurisdictional waters are indicated by the ordinary high-water mark (OHWM), 
identified by the presence of one or more of the following characteristics:  a well-defined channel as 
indicated by an incision or scour line, debris line, change in substrate, water stains on bedrock, or the 
presence of xeroriparian or riparian vegetation. Identification of OHWM utilized aerial photograph 
interpretation and field reconnaissance. During the field effort, data point locations were determined using 
a Trimble GPS with an accuracy of less than 1.0 meter. At each point, data were recorded on channel 
width and conditions, and photographs were taken to document each point (Appendix C).  
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RESULTS 

HISTORIC USE OF SITE 

The Humboldt Smelter site is located in the town of Humboldt, Arizona, approximately 0.6 mile east of 
State Route (SR) 69. At least two smelters have operated on this site. The Val Verde Smelter was 
constructed in the 1880s on land that was originally patented as a mill site in 1879 (Pape 1987). This 
smelter was destroyed by fire in 1904, but it was rebuilt and enlarged as the Humboldt Smelter in 1906. 
This smelter was active until 1922, but with decreasing production from local mines, the smelter operated 
only intermittently from 1922 until being shut down in 1927. The smelter was rehabilitated in 1929 and 
operated again from 1930 until its final shutdown in 1937 (Pape 1987). Based on the presence of 
concentrator tailings in several locations around the site, it is likely that at least one, and probably two, 
mill/concentrator facilities operated on this site at some time during its history.  

At some time during this history, a stone and concrete dam was constructed at a narrow point with 
exposed bedrock in Chaparral Gulch. An aerial photographic analysis of this site shows that this dam was 
present in 1940 (EPA 2008). The text accompanying this photograph (EPA 2008) identifies the tailings 
area in the small tributaries on the north side of Chaparral Gulch. It also states that the tailings dams have 
been breached, although the breaches are not obvious and there appears to have been relatively little 
downslope movement of tailings. The area above the stone and concrete dam is vegetated with what 
appears to be a cottonwood/willow riparian forest. The portion of Chaparral Gulch near the western 
boundary of the smelter site contains no significant riparian vegetation. Likewise, no significant riparian 
zone is apparent in Chaparral Gulch below the dam. The head of Chaparral Gulch is in the Bradshaw 
Mountains, approximately 9.3 miles upstream from the smelter site. 

By 1953, the breaches in the tailings dam are more apparent, and there has been some downslope 
movement of tailings. However, the area above the stone and concrete dam is still a riparian forest. In 
January 1964, there was additional movement of tailings, which is now encroaching on the riparian forest 
above the dam. There is still no apparent riparian zone along Chaparral Gulch at the west edge of the 
property or below the dam.   

On March 23, 1964, there was a significant failure of a tailings impoundment at the Iron King Mine, 
about 1.4 miles upstream (west) from the Humboldt Smelter Site.  It was believed that most of the 
material from this failure was trapped at an old railroad berm west of SR-69, but as much as 5.000 tons 
could have gone beyond that point and down to the Agua Fria River (Kento 1964). The 1970 photo shows 
relatively little change from the 1964 photo, but it is likely that some of the material from this tailings 
impoundment failure was distributed along lower Chaparral Gulch. The 1970 photo also indicates that 
there may be somewhat more encroachment of tailings from the old impoundment on the north side of 
Chaparral Gulch at the Humboldt Smelter site. However, by 1973, there appears to have been more 
movement of tailings into the gulch, with a subsequent thinning of the riparian forest above the stone and 
concrete dam. The riparian zone below the dam shows significant growth between the 1970 and 1973 
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photos. Two small stands of riparian vegetation in the minor tributary channels on the north side of 
Chaparral Gulch are beginning to develop in the 1973 photo. 

In the 1980 photo, there appears to have been significant movement of sediments and/or tailings into the 
area above the stone and concrete dam, with a very noticeable loss of riparian vegetation. It is likely that 
the much of the sediment filling in this basin was derived from higher regions in the Bradshaw Mountains 
and was transported by major flood events in Chaparral Gulch.  The extensive amounts of gravel in the 
sediments observed on site could not have been derived from tailings material alone, and the on-site 
tailings impoundment appears to have been too small to account for the volume of material observable in 
the basin in the 1980 photo.  In addition, interbedded layers of tailings and sediments are exposed in some 
eroded banks along the current channel. The two small riparian stands on the north side of the gulch show 
additional growth from the 1973 photo. The portion of Chaparral Gulch at the western boundary of the 
property is showing the development of a riparian gallery forest of cottonwoods and willows. 

By 1992, the riparian area above the stone and concrete dam is gone, except for a small remnant near the 
main channel. The basin above the dam is completely filled with sediment, likely interlayered natural 
sediments and tailings. The riparian vegetation near the west edge of the site and on the north side of 
Chaparral Gulch shows continued growth. The smelter site was nearly in its current condition by this 
time. The final photograph in this sequence, taken in 2003, shows additional growth in the two riparian 
stands on the north side of Chaparral Gulch and in the riparian zone along the west edge of the site. In 
addition, a small stand of riparian vegetation has become established along the channel above the dam. 

With regard to plant communities, the Humboldt Smelter site is near the ecotone between the Great Plains 
Grasslands and Interior Chaparral biotic communities, as described by Brown (1982) and Pase and Brown 
(1982). Sonoran Riparian Deciduous Forest (Minckley and Brown 1982) is now present in some areas 
along Chaparral Gulch, particularly in the canyon bottom below the dam and on the west edge of the 
smelter site.  

The main area of tailings currently affecting Lower Chaparral Gulch was deposited behind a small dam 
that blocked two small tributaries on the north side of the gulch. As noted above, this dam failed 
sometime before 1953, and possibly before 1940, allowing tailings to be washed into the basin behind the 
stone and concrete dam in Lower Chaparral Gulch. An older, but much smaller, source of tailings in 
Lower Chaparral Gulch appears to be from two old pipes above the confluence with the Agua Fria River.  
No attempt was made to locate the origin of these pipes, but they are assumed to have originated at a 
former concentrator facility near the Humboldt Smelter.  

EVALUATION OF RIPARIAN POLYGONS 

A total of 26 riparian polygons were identified in Lower Chaparral Gulch (Figure 2). Locations, 
conditions, and brief descriptions of each of these polygons are provided in Table 1. Data forms for each 
of these polygons are included in Appendix A and photos are provided in Appendix D. These areas 
include nine polygons of impacted or slightly impacted soils, eight polygons of slickens (tailings), and 
nine streambank polygons. Because of the significant geomorphological and hydrological differences 
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between the Clark Fork River and Lower Chaparral Gulch, all nine of the streambank polygons were also 
evaluated as contaminated soils/slickens, with eight of the polygons comprising impacted or slightly 
impacted soils, and one being slickens. For ease of evaluation, these riparian polygons have been 
color-coded to distinguish areas of slickens, impacted soils, and slightly impacted soils (Figure 3).  None 
of the polygons are identified as streambank in this figure to facilitate evaluation of, and comparison 
between, polygons. 

Four streambank polygons (21, 22, 23, and 24) are located downstream from the old stone and concrete 
dam. The upper two of these polygons (23 and 24) appear to have perennial water flow originating from 
saturated sediments above the dam. These polygons have good stands of riparian vegetation, and wetland 
conditions are continuous from the toe of the dam to the lower end of polygon 23. These polygons show 
some evidence of impact from the tailings, but the dense aquatic vegetation (cattails, bulrush, and rushes) 
may provide some water quality improvement function. Based on the review of historic aerial 
photographs, this riparian zone appears to be a relatively recent development (within the last 30 to 40 
years). The growth of this riparian vegetation appears to coincide with the sediment filling above the dam, 
which could provide stormwater storage capacitance and relatively slow, constant release below the dam.  

The two lowest polygons in Chaparral Gulch (21 and 22) have been impacted by tailings, with two 
discharge pipes on the north side of polygon 22. These polygons have relatively little vegetation and no 
perennial surface flow. 

All other riparian polygons are located above the old dam, and most of these (excluding polygon 20) 
occur on top of the sediments and tailings filling the basin. Five streambank polygons (20, 18, 12, 5, 
and 1, moving downstream from the west boundary to the dam) are present above the dam. Quality of 
these streambank polygons varies dramatically from the cottonwood/willow riparian forest of Polygon 20 
to highly impacted areas in eroded channels in sediments and/or tailings. Some of the larger cottonwood 
trees in Polygon 20 show multiple layers or roots produced by the trees in response to sedimentation 
events that deposit at least a foot of material at the base of the trees. Vegetation is sparse in some of these 
other polygons, especially Polygons 12 and 18. Polygons 1 and 5 have stands of relatively young 
cottonwoods and willows, which apparently developed after the last phase of sedimentation.  

Seven riparian polygons (2, 4, 7, 9, 10, 11, 25, and 26) above the dam are categorized as slickens, with 
exposed tailings covering most or all of these polygons. Polygons 25 and 26 are located downslope from 
the old tailings impoundment in the tributaries north of Chaparral Gulch. These polygons show the most 
obvious impact of tailings from the breaches in the old tailings dam. Additional areas of tailings are 
exposed in the other polygons, and it appears that the fill behind the masonry dam is likely to include 
interlayered deposits of tailings and sediments from different flooding and erosion events.  

The remaining nine riparian polygons (3, 6, 8, 13, 14, 15, 16, 17, and 19) above the old masonry dam are 
categorized as impacted soils areas or slightly impacted soils areas. These polygons include some areas of 
riparian vegetation found at the interface between the basin-fill sediments and the adjacent slopes north 
and south of the basin (polygons 3, 6, and 13). Several of these polygons (8, 14, 17, and 19) are 
dominated by big sacaton (Sporobolus wrightii), a tall bunch grass that is common and widespread across 
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Arizona. Two polygons (15 and 16) are located on tributaries on the north side of Chaparral Gulch below 
the old tailings dam. These polygons are dominated by riparian trees, including cottonwood, willow, and 
tamarisk. 

PRELIMINARY JURISDICTIONAL DETERMINATION 

Wetland conditions were identified in seven separate areas in the Lower Chaparral Gulch vicinity, as 
shown on Figure 4.  One wetland is present in the channel of Chaparral Gulch below the old masonry 
dam.  Four smaller wetlands are present in the main or parallel channels above the dam.  The remaining 
two wetlands are at the toe of the slope on the south side of the sediment-filled basin above the dam. 

Wetland Conditions in Chaparral Gulch 

Wetland conditions were found in five distinct areas along the Chaparral Gulch drainage channel. One of 
these areas (Wetland A) is below the old masonry dam, and the other four (Wetlands B, C, D, and F) are 
located along the channel above the dam. Data forms for all wetlands and adjacent upland areas are 
included in Appendix B. Photos of these areas are provided in Appendix E. Locations, conditions, and 
brief descriptions of each of these wetlands are provided in Table 2. Identified wetland areas and data 
point locations are shown on Figure 4.  

Wetland A is located on the channel of Chaparral Gulch below the old masonry dam (Data Form 1). This 
forested wetland appears to have the greatest diversity of vegetation and probably provides the most 
significant ecological functions. Based on the historical photos (EPA 2008), this area was probably not a 
wetland before sediments filled the basin above the dam to provide storage capacitance that now allows a 
slow, constant release of water from the toe of the dam. At the lower end of Wetland A, the surface flow 
sinks into the sediments of Chaparral Gulch, and it is no longer able to support the riparian or wetland 
vegetation. Vegetation in this wetland is dominated by Goodding willow (Salix gooddingii), Fremont 
cottonwood (Populus fremontii), broadleaf cattail (Typha latifolia), American bulrush (Schoenoplectus 
americanus), softstem bulrush (Schoenoplectus tabernaemontani), and Mexican rush (Juncus mexicanus). 
Given its location and structure, this wetland may improve the quality of water released from the dam 
prior to the confluence with the Agua Fria River. Based on a visual evaluation of the water in this 
channel, it appears that the dense aquatic vegetation is functioning to remove sediments from the flow. 
Water at the outlet from the dam is discolored with entrained sediments (Photos D-47 and D-48), but the 
water appears to have no sediments at the downstream end of the wetland. It is unknown at this time 
whether the vegetation would act to remove dissolved material from this water. The upland area adjacent 
to this wetland is primarily interior chaparral, with the shrub density dependant on the slope aspect 
(Data Form 2). 

Wetlands B, C, D, and F are all relatively small areas of scrub-shrub and emergent wetlands along the 
main or side channels of Chaparral Gulch above the old masonry dam (Data Forms 3, 5, 7, and 11). 
Because these wetlands are on top of the sediments, there is no possibility that they existed in their 
current condition prior to the filling of this basin. Other wetlands may have existed in the drainage bottom 
prior to sedimentation, but they are no longer extant. Hydrology in these wetlands appears to be supported 
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by storage of ephemeral flow in Chaparral Gulch, confined by layers in the sediments with low 
permeability. Based on the historical photographs (EPA 2008), these wetlands have been in existence less 
than 30 years, and there has been insufficient time for the development of normal wetland soil 
stratification. Dominant plant species in these wetlands include Goodding willow, Fremont cottonwood, 
red willow (Salix laevigata), broadleaf cattail, and Mexican rush. Upland areas adjacent to these wetlands 
include bare areas of sediment with virtually no vegetation and interior chaparral and Great Plains 
grasslands on the relatively undisturbed slopes above the sediment-filled basin (Data Forms 4, 6, 8, 
and 12). 

Wetland Conditions in Other Areas 

The remaining two wetlands (Wetlands E and G) are located on the south side of the sediment-filled 
basin, adjacent to the relatively undisturbed south slope of Chaparral Gulch. As these wetlands are at the 
boundary between the top of the sediments and the undisturbed slope, it is unlikely that they existed prior 
to the filling of this basin. Prior to sedimentation, these locations were most likely a dry side slope of the 
canyon. Hydrology in these sites appears to be storage of slope runoff in the sediments, probably confined 
by less permeable layers. In Wetland G, the runoff is concentrated in a small drainage channel that feeds 
directly into the wetland. Based on the historical photographs (EPA 2008), these wetlands have been in 
existence less than 30 years, and there has been insufficient time for the development of normal wetland 
soil stratification. Vegetation in Wetland E is dominated by Fremont cottonwood, red willow, broadleaf 
cattail, and Mexican rush (Data Form 9). Wetland G is dominated by Mexican rush, with single trees of 
red willow and Fremont cottonwood (Data Form 13). Upland vegetation adjacent to these wetlands 
includes sediments in the basin and interior chaparral and Great Plains grasslands on the south slope (Data 
Forms 10 and 14).  

Intermittent Chaparral Gulch 

The areas determined by WestLand to meet the criteria for potential waters are delineated on the attached 
aerial photograph with red lines and yellow hatching (Figure 5). WestLand evaluated Lower Chaparral 
Gulch from the west boundary of the Humboldt Smelter site downstream to the confluence with the Agua 
Fria River for potential waters of the United States. Photos of this jurisdictional determination are 
provided in Appendix F. 
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SUMMARY AND CONCLUSIONS 

The Clark Fork River Riparian Evaluation System was developed to categorize degrees of impact in a part 
of Montana that has been heavily impacted by past mining and ore processing activities. With minor 
modifications, it appears to be a useful tool for describing conditions of the riparian area and floodplain of 
Chaparral Gulch at the Humboldt Smelter Site. Twenty-six riparian polygons were identified on this sites, 
including nine streambank polygons, nine polygons of impacted or slightly impacted soils, and eight 
polygons of slickens (exposed tailings).  The streambank polygons have also been categorized as as 
follows: three polygons of slightly impacted soils, five polygons of impacted soils, and one polygon of 
slickens. Identification and analysis of these polygons is intended to provide additional information for 
the development of a plan for remedial actions on the site. Most of these polygons were identified on a 
land surface that did not exist before 1973. It appears that multiple flood events over a period of about 
20 years created the sediment surface that is present today. The highest quality riparian polygons at the 
present time are Polygons 23 and 24, in the channel below the dam, and Polygon 20 at the west edge of 
the site. 

Wetland conditions on the Humboldt Smelter site were identified using the triple-parameter method as 
described in the 1987 Corps of Engineers Manual (Environmental Laboratory 1987) and the 2006 
supplement for the arid west region (Environmental Laboratory 2006). Seven wetland areas were 
identified, including a large continuous wetland in the canyon bottom below the old masonry dam, four 
small wetlands in the channels of Chaparral Gulch above the dam, and two small wetlands at the toe of 
the slope on the south side of the sediment-filled basin. Based on our review of the historic aerial 
photographs (EPA 2008), it is unlikely that any of the wetlands above the dam could have existed prior to 
1973. The original land surface in this area appeared to support a cottonwood-willow riparian zone that is 
now buried in sediments. 

Based on an analysis of these same photos, the wetland on the channel below the dam did not exist in its 
present form prior to 1970. No large riparian trees are evident in this reach of Chaparral Gulch until 1973, 
when a few trees are obvious. The 1980 and 1992 photos of this area are not high resolution, but it 
appears that the riparian zone is developing during this period. By 2003, this zone had attained most of its 
current growth of riparian trees. This area now appears to be the highest quality wetland on the property. 
The development of this wetland and riparian zone appears to correlate with the filling of the basin above 
the dam with sediments. The porosity of these sediments may provide a storage volume for floodwaters 
that may then be released slowly and continuously at the base of the dam. Removal of the dam would 
likely result in the loss of this water source and the loss of this wetland.  
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Table 1. Summary of Riparian Polygon Conditions 

Polygon 
Number 

Polygon Type 
Polygon 
Centroid 

Locations*
Polygon Scores** General Description Ecological Value 

1 Streambank Class 3/ 
Impacted Soils Area 

Easting: 
386815 
 
Northing: 
3817308 

Physical Integrity: 33/39 
 
Community Integrity: 21/21 
 
Contamination Severity: 9/25 

Dense area of trees around channels of 
Chaparral Gulch on sediment fill above old 
dam. Dominant vegetation includes Fremont 
cottonwood, Goodding willow, and tamarisk. 
Soils heavily impacted by lead and arsenic. 
Includes Wetland Areas B and C. Photos D-1 
and D-2. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Potential 
value limited by relatively 
small size and surrounding 
impacted areas. 

2 Slickens Easting: 
386817 
 
Northing: 
3817337 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area heavily impacted by tailings and other 
sediment flows. No vegetation. Efflorescent 
salts widely visible. High concentrations of 
lead and arsenic. Photos D-3 and D-4. 

Virtually no ecological value. 

3 Slightly  Impacted 
Soils Area 

Easting: 
386832 
 
Northing: 
3817356 

Physical Integrity:  - 
 
Community Integrity: 14/21 
 
Contamination Severity: 22/25 

Narrow zone of riparian vegetation at toe of 
slope on north side of sediment fill above dam. 
Photos D-5 and D-6. 

Potential cover, nesting, and 
foraging habitat for a variety 
of birds and mammals. 
Provides buffer between 
impacted soils and slickens 
and relatively undisturbed 
hillside. 

4 Slickens Easting: 
386776 
 
Northing: 
3817391 
 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area heavily impacted by tailings and other 
sediment flows. Very sparse vegetation. 
Efflorescent salts widely visible. Driftwood 
and stumps indicate former wooded area that 
was overwhelmed by sediment flows. High 
concentrations of lead and arsenic. Photos D-7 
and D-8. 

Virtually no ecological value. 

5 Streambank Class 2/ 
Impacted Soils Area 

Easting: 
386756 
 
Northing: 
3817377 

Physical Integrity:  26/39 
 
Community Integrity:  14/21 
 
Contamination Severity:  15/22 

Narrow riparian zone of young Goodding 
willow, red willow, and Fremont cottonwood 
along main channel of Chaparral Gulch across 
sediment filled basin behind dam. Some 
cattails present. Includes Wetland Area D. 
Photos D-9 and D-10. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Potential 
value limited by surrounding 
impacted areas. 
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Table 1. Summary of Riparian Polygon Conditions 

Polygon 
Number 

Polygon Type 
Polygon 
Centroid 

Locations*
Polygon Scores** General Description Ecological Value 

6 Impacted Soils Area Eastung: 
386769 
 
Northing: 
3817331 

Physical Integrity:  - 
 
Community Integrity: 0/21 
 
Contamination Severity: 3/15 

Narrow zone of emergent vegetation on south 
edge of sediment basin, dominated by Mexican 
rush. Includes Wetland E. Photos D-11 and 
D-12. 

Potential cover, nesting, and 
foraging habitat for a variety 
of birds and mammals. 
Provides buffer between 
sediment basin and relatively 
undisturbed hillside. 

7 Slickens Easting: 
386727 
 
Northing: 
3817379 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area heavily impacted by tailings and 
sediment flows, between channel of Chaparral 
Gulch and sacaton area. Virtually no 
vegetation. Efflorescent salts widespread. High 
levels of lead and arsenic in surface sediments. 
Photos 13 and 14. 

Virtually no ecological value. 

8 Impacted Soils Area Easting: 
386609 
 
Northing: 
3817432 

Physical Integrity:  - 
 
Community Integrity: 0/21 
 
Contamination Severity: 13/15 

Area dominated by big sacaton, with a few 
willows, cottonwoods, and Mexican rush at toe 
of slope on south edge of sediment basin. High 
levels of lead and arsenic in surface sediments. 
Includes Wetland Area G. Photos 15 and 16. 

Minimal ecological values. 

9 Slickens Easting: 
386524 
 
Northing: 
3817507 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Small area with very little vegetation, between 
larger areas of sacaton, near south edge of 
sediment basin. Impacted by ATV traffic. 
Photos 17 and 18. 

Virtually no ecological value. 

10 Slickens Easting: 
386634 
 
Northing: 
3817457 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area with virtually no vegetation, between 
sacaton and main channel of Chaparral Gulch. 
May represent overflow channel in exceptional 
storm events. Very high levels of lead and 
arsenic in sediments. Photos D-19 and D-20. 

Virtually no ecological value. 

11 Slickens Easting: 
386696 
 
Northing: 
3817443 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Virtually no vegetation, between area of 
sacaton and main channel of Chaparral Gulch. 
High levels of lead and arsenic. Photos D-21 
and D-22. 

Virtually no ecological value. 
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Table 1. Summary of Riparian Polygon Conditions 

Polygon 
Number 

Polygon Type 
Polygon 
Centroid 

Locations*
Polygon Scores** General Description Ecological Value 

12 Streambank Class 3/ 
Impacted Soils Area 

Easting: 
386649 
 
Northing: 
3817482 

Physical Integrity:  3/39 
 
Community Integrity: 0/21 
 
Contamination Severity: 5/27 

Main channel of Chaparral Gulch, located 
between several areas of slickens or impacted 
soils. Some vegetation along channel includes 
red willow, Goodding’s willow, Fremont 
cottonwood, and tamarisk. High levels of lead 
and arsenic. Photos D-23 and D-24. 

Low quality cover, nesting, 
and foraging areas for some 
birds and mammals. Potential 
value limited by surrounding 
impacted areas. 

13 Impacted Soils 
Area. 

Easting: 
386740 
 
Northing: 
3817445 

Physical Integrity:  - 
 
Community Integrity: 14/21 
 
Contamination Severity: 12/15 

Narrow zone of riparian vegetation at toe of 
slope on north side of sediment fill above dam. 
Vegetation includes willows, cottonwoods, 
tamarisk, and Mexican rush. Photos D-25 and 
D-26. 

Potential cover, nesting, and 
foraging habitat for a variety 
of birds and mammals. 
Provides buffer between 
impacted soils and slickens 
and relatively undisturbed 
hillside. 

14 Impacted Soils 
Area. 

Easting: 
386633 
 
Northing: 
3817477 

Physical Integrity:  - 
 
Community Integrity: 0/21 
 
Contamination Severity: 15/15 

Narrow strip of sacaton between main channel 
and slickens in possible overflow channel. 
Photos D-27 and D-28. 

Minimal ecological value. 

15 Slightly Impacted 
Soils Area 

Easting: 
386627 
 
Northing: 
3817515 
 

Physical Integrity:  - 
 
Community Integrity: 21/21 
 
Contamination Severity: 15/15 

Small patch of riparian vegetation on small 
tributary channel between tailings areas. 
Dominated by tamarisk, with some 
cottonwoods and willows. Photos D-29 and 
D-30. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Potential 
value limited by surrounding 
impacted areas. 

16 Slightly Impacted 
Soils Area 

Easting: 
386554 
 
Northing: 
3817565 

Physical Integrity:  - 
 
Community Integrity: 21/21 
 
Contamination Severity: 15/15 

Another, smaller patch of riparian vegetation 
on small tributary channel adjacent to tailings 
areas. Dominated by tamarisk, with some 
mature willows. Photos D-31 and D-32. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Potential 
value limited by surrounding 
impacted areas. 

17 Impacted Soils Area Easting: 
386500 
 
Northing: 
3817605      

Physical Integrity:  - 
 
Community Integrity: 0/21 
 
Contamination Severity: 17/25 

Area of sacaton and bare soil on north side of 
main channel of Chaparral Gulch. High levels 
of lead and arsenic in sediments. Photos D-33 
and D-34. 

Minimal ecological value. 
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Table 1. Summary of Riparian Polygon Conditions 

Polygon 
Number 

Polygon Type 
Polygon 
Centroid 

Locations*
Polygon Scores** General Description Ecological Value 

18 Streambank Class 1/ 
Impacted Soils Area 

Easting: 
386510 
 
Northing: 
3817576      

Physical Integrity:  6/39 
 
Community Integrity: 0/21 
 
Contamination Severity: 15/15 

Main channel of Chaparral Gulch from edge of 
trees to initial point of tailings impact. Very 
little vegetation. Erosion in channel is more 
vertical than lateral. Photos D-35 and D-36. 

Primary ecological function is 
transporting stormwater during 
heavy rainfall events. 

19 Impacted Soils Area Easting: 
386499 
 
Northing: 
3817550      

Physical Integrity:  - 
 
Community Integrity: 0/21 
 
Contamination Severity: 15/25 

Westernmost area of sacaton in sediment 
basin. Very high levels of lead and arsenic. 
Crossed by old roadway now used by ATV 
traffic. Photos D-37 and D-48. 

Minimal ecological value. 

20 Streambank Class 3/ 
Slightly Impacted 
Soils Area 

Easting: 
386439 
 
Northing: 
3817659 

Physical Integrity:  33/39 
 
Community Integrity: 21/21 
 
Contamination Severity: 15/25 

Large stand of cottonwoods and tamarisk 
along main channel of Chaparral Gulch, at 
upper end of sediment basin. High levels of 
lead and arsenic. Photos D-39 and D-40. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals.  

21 Streambank Class 1/ 
Impacted Soils Area 

Easting: 
387073 
 
Northing: 
3817097 

Physical Integrity:  12/39 
 
Community Integrity: 0/21 
 
Contamination Severity: 9/15 

Lower end of Chaparral Gulch at confluence 
with Agua Fria River. Dominant plants include 
Goodding’s willow, Fremont cottonwood, red 
willow, tamarisk, and Russian olive, sparsely 
distributed. Photos D-41 and D-42. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Value 
enhanced by proximity to 
perennial water in Agua Fria 
River, but reduced by 
proximity to tailings. 

22 Streambank Class 1/ 
Slickens 

Easting: 
387026 
 
Northing: 
3817076 

Physical Integrity:  0/39 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area of tailings, apparently deposited through 
two pipes on north side of Chaparral Gulch. 
Area also includes main channel of Chaparral 
Gulch. Channel is ephemeral in this reach. 
High levels of lead and arsenic. Photos D-43 
and D-44. 

Primary ecological function is 
transporting stormwater during 
heavy rainfall events. 

23 Streambank Class 3/ 
Slightly impacted 
soils area 

Easting: 
386936 
 
Northing: 
3817118 

Physical Integrity:  39/39 
 

Middle reach of Chaparral Gulch below dam. 
Includes part of Wetland A and stream flow 
that may be perennial. Vegetation dominated 
by Fremont cottonwood, Goodding’s willow, 
cattails and bulrush. Photos D-45 and D-46. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Probably 
improves quality of water 
moving down Chaparral 
Gulch. 
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Table 1. Summary of Riparian Polygon Conditions 

Polygon 
Number 

Polygon Type 
Polygon 
Centroid 

Locations*
Polygon Scores** General Description Ecological Value 

24 Streambank Class 3/ 
Impacted Soils Area 

Easting: 
386876 
 
Northing: 
3817240 

Physical Integrity:  39/39 
 
Community Integrity: 21/21 
 
Contamination Severity: 19/25 

Upper reach of Chaparral Gulch immediately 
below dam. Includes part of Wetland A and 
stream flow that may be perennial. Vegetation 
dominated by Fremont cottonwood, 
Goodding’s willow, cattails, bulrush, and 
Mexican rush. High levels of lead and arsenic. 
Photos D-47 and D-48. 

Potential cover, nesting, and 
foraging areas for a variety of 
birds and mammals. Probably 
improves quality of water 
emerging from toe of dam. 

25 Slickens Easting: 
386650 
 
Northing: 
3817515 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area of tailings, apparently deposited 
following failure of tailings dam in tributary of 
Chaparral Gulch. No vegetation. Photos D-49 
and D-50. 

Virtually no ecological value. 

26 Slickens Easting: 
386594 
 
Northing: 
3817548 

Physical Integrity:  - 
 
Community Integrity:  - 
 
Contamination Severity:  - 

Area of tailings, apparently deposited 
following failure of tailings dam in tributary of 
Chaparral Gulch. No vegetation. Photos D-51 
and D-52. 

Virtually no ecological value. 

* UTM, Zone 12S, NAD 27. 
** Scores are presented as actual score over total possible.  Lower scores indicate greater degrees of impact.  Physical integrity scores apply only to streambank polygons.  No 
scores apply to slickens polygons. Additional information is provided in the Clark Fork River Riparian Evaluation System A Remedial Design Tool, Appendix G. 



Humboldt Smelter Site Riparian Evaluation and Jurisdictional Determination 

WestLand Resources, Inc. 15 
Engineering and Environmental Consultants 

Q:\Jobs\1600's\1631.01\Riparian Analysis\Lower Chaparral Gulch rev 111909.doc 

 
Table 2. Summary of Wetland Conditions 

Wetland 
Wetland 

Class (NWI 
classification) 

Wetland 
Data Point 
Location* 

Wetland Indicators General Description and Hydrology Ecological Value 

A R3SB/PFO1 Northing: 
3817228 
 
Easting: 
386888 

Vegetation:  
Dominance Test = 60% 
Prevalence Index = 1.83 
 
Soil: Stratified layers, low 
chroma 
 
Hydrology: Surface water and 
saturation 

High quality forested riparian wetlands downstream 
from old dam. Vegetation dominated by Goodding 
willow, red willow, Fremont cottonwood, cattail, 
bulrush, and Mexican rush. Wetland conditions 
include almost all of riparian corridor. Water supply 
from drain below dam appears to be perennial, with 
large storage volume in sediments above dam. 
Conditions prior to dam construction are unknown. 
Photos E-1 and E-2. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species. Potential to 
improve quality of water from 
above dam prior to delivery to 
Agua Fria River.  

B PSS1 Northing: 
3817292 
 
Easting: 
386841 

Vegetation:  
Dominance Test = 75% 
Prevalence Index = 2.36 
 
Soil: Too young for 
development of characteristic 
conditions. 
 
Hydrology: Saturation in 
adjacent channel 

Small scrub-shrub wetland immediately above old 
dam, on main channel of Chaparral Gulch, 
dominated by red willow and Fremont cottonwood. 
Water supply appears to be from intermittent flow 
through the channel that may be trapped by less 
permeable layers in the sediments. Photos E-3 and 
E-4. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species.  

C PSS1/PEM1 Northing: 
3817280 
 
Easting: 
386829 

Vegetation:  
Dominance Test = 100% 
Prevalence Index = 1.85 
 
Soil: Too young for 
development of characteristic 
conditions. 
 
Hydrology: Seasonal saturation 
inferred from dense 
hydrophytic vegetation. 

Small scrub-shrub and emergent wetland 
immediately above old dam, on south channel of 
Chaparral Gulch. Vegetation is dominated by red 
willow, Goodding willow, Fremont cottonwood, and 
Mexican rush. Water supply appears to be from 
intermittent flow through the channel and runoff 
from the south slope that may be trapped by less 
permeable layers in the sediments. Photos E-5 and 
E-6. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species.  
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Table 2. Summary of Wetland Conditions 

Wetland 
Wetland 

Class (NWI 
classification) 

Wetland 
Data Point 
Location* 

Wetland Indicators General Description and Hydrology Ecological Value 

D PSS1/PEM1 Northing: 
3817353 
 
Easting: 
386783 

Vegetation:  
Dominance Test = 80% 
Prevalence Index = 1.88 
 
Soil: Too young for 
development of characteristic 
conditions.   
 
Hydrology: Saturation to 
surface 

Small scrub-shrub and emergent wetland in low area in 
intermittent channel of Chaparral Gulch, in sediment 
deposit upstream from old dam. Common plants include 
red willow and Fremont willow, with some cattails. Water 
source appears to be accumulated water from intermittent 
flow in porous sediments along channel above dam. Less 
permeable layers in the sediments may act as confining 
layers. Photos E-7 and E-8. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species.  

E PEM1/PSS1 Northing: 
3817330 
 
Easting: 
386770 

Vegetation:  
Dominance Test = 80% 
Prevalence Index = 2.11 
 
Soil: Too young for 
development of characteristic 
conditions. 
 
Hydrology: Saturation at -2”. 

Small emergent and scrub-shrub wetland on 
southern edge of sediment deposit upstream from 
old concrete-masonry dam. Common plant species 
include red willow, Fremont cottonwood, and 
Mexican rush. Water source appears to be 
accumulated water in porous sediments from surface 
runoff from south slope of Chaparral Gulch. Less 
permeable layers in the sediments may act as 
confining layers. Photos E-9 and E-10. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species.  

F R4UB1/PSS1/ 
PEM1 

Northing: 
3817398 
 
Easting: 
386716 

Vegetation:  
Dominance Test = 80% 
Prevalence Index = 1.61 
 
Soil: Too young for 
development of characteristic 
conditions. 
 
Hydrology: Saturation to 
surface 

Small scrub-shrub and emergent wetland in 
intermittent channel in sediment deposit, about 600 
ft upstream from old dam. Common plant species 
include red willow, Goodding willow, and cattail. 
Water source appears to be accumulated water in 
porous sediments from intermittent flow in 
Chaparral Gulch. Less permeable layers in the 
sediments may act as confining layers. Photos E-11 
and E-12. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species.  



Humboldt Smelter Site Riparian Evaluation and Jurisdictional Determination 

WestLand Resources, Inc. 17 
Engineering and Environmental Consultants 

Q:\Jobs\1600's\1631.01\Riparian Analysis\Lower Chaparral Gulch rev 111909.doc 

Table 2. Summary of Wetland Conditions 

Wetland 
Wetland 

Class (NWI 
classification) 

Wetland 
Data Point 
Location* 

Wetland Indicators General Description and Hydrology Ecological Value 

G PEM1 Northing: 
3817404 
 
Easting: 
386600 

Vegetation:  
Dominance Test = 80% 
Prevalence Index = 1.13 
 
Soil: Too young for 
development of characteristic 
conditions. 
 
Hydrology: Seasonal saturation 
inferred from dense 
hydrophytic vegetation. 

Small emergent wetland on south edge of sediment 
basin, at mouth of channel from south slope. 
Vegetation is dominated by Mexican rush, with 
individual red willow and Fremont cottonwoods 
near margin. Water source appears to be 
accumulated water in porous sediments from slope 
runoff. Less permeable layers in the sediments may 
act as confining layers. Photos E-13 and E-14. 

Potential shelter, water supply, 
nesting or den sites, and 
foraging areas for a variety of 
wildlife species.  

* UTM, Zone 12S, NAD 27. 
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Humboldt Smelter Yavapai 8/19/09 

E.P..A. AZ DP-1 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom None 2% 

LRR D 34.492253 -112.232653 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

No No No   

No No No 

  
  
  

  

 
 

Salix gooddingii 70 Yes OBL 
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Typha latifolia 30 Yes OBL 
Schoenoplectus tabernaemontani 15 Yes OBL 
Melilotus alba 15 Yes FACU
Lolium pratense 20 Yes UPL 
Xanthium strumarium <1 No NI 
Helianthus annuus <1 No FAC- 
Schoenoplectus americanus <2 No OBL 
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Vegetation dominated by obligate wetland species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland A.  Bottom of Chaparral Gulch, downstream from old concrete-masonry dam.  Discharge from base of dam appears to 
maintain perennial flow in this part of the Gulch.    Positive indicators for all parameters. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006



 

 

  

 

  

 

DP-1 

0-10 10YR3/4   
 

  Sandy Silt  

10-16 10YR3/1   

 

   Silty Sand  

>16  10YR2/1      Organic Buried organic layer 

         

         

         

         

         

   
   
   
   
   

  
  
  
  
 

 
   

 

  
   

   
   

   
   
   
   
   

  

   
   
  2”   

 

 

SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Saturation at about 2”.  Soil shows stratification, although there may be relatively recent sandy-silt deposition from upstream 
regions. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Flow in this reach of Chaparral Gulch appears to be perennial, sustained by slow discharge from sediments above old concrete 
dam, probably about 100 years old.  Conditions prior to dam construction are unknown. 
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Humboldt Smelter Yavapai 8/19/09 

E.P.A. AZ DP-2 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Hillslope Convex 50% 

LRR D 34.492206 -112.232764 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

No No No   

No No No 

 
 
 

 

 
 

Quercus emoryi 5 Yes UPL 
    
    
    

5 

Quercus turbinella 10 Yes UPL 
Arctostaphylos pungens 50 Yes UPL 
Rhus trilobata <2 No NI 
    
    

 

Poa annua <5 No FAC- 
    
    
    
    
    
    
    

<5 

    
    

 

>90  

0 

2 

0 

              
  
  
  
  
  

 

 
 
 

 

 

 
Vegetation dominated by upland species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Site is on east-facing slope above Chaparral Gulch, downstream from old concrete, masonry dam.    No positive indicators for any 
parameter. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Very poor, shallow soil over bedrock. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   This point is on a dry slope, about 10 feet vertically above the saturated drainage bottom. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/19/09 

E.P.A. AZ DP-3 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom    Flat 2% 

LRR D 34.492828 -112.233178 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes  Yes  Yes   

No No No 

  
  
  

  

 
 

Salix laevigata 50 Yes FACW
Populus fremontii 20 Yes FACW
    
    

70 

Tamarix sp. 10 Yes NI 
    
    
    
    

10 

Juncus mexicanus 20 Yes FACW
Melilotus alba  20 Yes FACU+
    
    
    
    
    
    

40 

    
    

 

60  

3 

4 

75% 

  
90 180 
  

20 80 
  

110 260 

2.36 



 

 

  

 
Vegetation dominated by hydrophytic species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland B.  Data point is in bottom of Chaparral Gulch, just upstream from old concrete, masonry dam.   Water source appears to be 
accumulated water in porous sediments behind dam.   Less permeable layers in the sediments may act as confining layers.  Positive indicators 
for all parameters. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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0-6 10YR4/4   
 

  Sandy Silt  

6-10 10YR3/4   

 

   Silty Sand  

>10        Dense Gravel 
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Surface is too young for development of diagnostic soil layers.  Auger would not penetrate below 10”.  Hydric soil inferred 
from nearby saturation in stream channel and by dominance of hydrophytic vegetation. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Stream channel about 8 ft. north of point is saturated to within 2” of surface.  Data point is about 10” above channel bottom, 
likely to be saturated just below reach of auger. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/19/09 

E.P.A. AZ DP-4 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Hillslope Convex 50% 

LRR D 34.492964 -112.233144 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

No No No   

No No No 

 
 
 

 

 
 

Tamarix sp. 30 Yes NI 
    
    
    

30 

Cercocarpus montanus <5 Yes UPL 
Fraxinus anomala <5 Yes UPL 
    
    
    

<10 

Bouteloua curtipendula 10 Yes UPL 
Solanum elaeagnifolium 10 Yes UPL 
Melilotus alba 10 Yes FACU+
Juncus mexicana <5 No FACW
Pascopyrum smithii <5 No FAC- 
Poa annua <1 No FAC- 
    
    

40 

    
    

 

>60  

0 

6 

0 

              
  
  
  
  
  

 


 
 

 

 

 
Vegetation dominated by upland species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Data point is north of Wetland B, in sediments near the north side of Chaparral Gulch, upstream from old concrete, masonry dam.   
No positive indicators for any parameter.    

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Recent sediments, no stratification, nothing but sandy silt. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Point is in recent sediment deposit, upslope from stream channel and Wetland B. 
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Humboldt Smelter Yavapai 8/19/20 

E.P..A. AZ DP-5 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom    Flat 2% 

LRR D 34.492714 -112.233303 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes  Yes  Yes   

No No No 

  
  
  

  

 
 

Salix gooddingii 20 Yes OBL 
Populus fremontii 20 Yes FACW
Salix laevigata 10 Yes FACW
    

50 

Amorpha fruticosa <5 No FACW+
    
    
    
    

10 

Juncus mexicanus 60 Yes FACW
 Typha latifolia 10 Yes OBL 
Melilotus alba <5 No FACU-
    
    
    
    
    

70 

    
    

 

60  

5 

5 

100% 

30 30 
95 190 
  
5 20 
  

130 240 

1.85 


 
 

 

  

 
Vegetation is heavily dominated by hydrophytic species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland C.  Data point is in bottom of Chaparral Gulch, near south end of old concrete, masonry dam, south of Wetland B.   Water 
source appears to be accumulated water in porous sediments behind dam.   Less permeable layers in the sediments may act as confining layers.

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Surface is too young for development of diagnostic soil layers.  Surface sediments behind old masonry dam are probably less 
than 20 years old. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   * Data point is in area of dense rush and cattails that indicates a shallow, seasonal water level.  Hydrology inferred from dense 
hydrophytic vegetation. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/19/09 

E.P.A. AZ DP-6 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Hillslope Convex 50% 

LRR D 34.492667 -112.233378 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

No No No   

No No No 

 
 
 

 

 
 

Quercus emoryi 70 Yes UPL 
    
    
    

70 

Rhus trilobata <5 No NI 
Ribes aureum <5 No FACW
    
    
    

<10 

Juncus mexicanus 15 Yes FACW
Verbascum thapsus <1 No UPL 
Grass sp. <5 No  
    
    
    
    
    

<20 

    
    

 

>80  

1 

2 

50 

              
15 30 
  
  

80 400 
95 430 

4.53 

 
 
 

 

 

 
Vegetation is dominated by upland species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Data point is south of Wetland C, on slope of Chaparral Gulch, upstream from old concrete, masonry dam.   No positive indicators 
for any parameter.    

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Very shallow soil layer on hill slope. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Point is on natural slope above sediments behind dam. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/20/09 

E.P..A. AZ DP-7 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Intermittent channel    Concave 2% 

LRR D 34.493367 -112.233814 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes  Yes  Yes   

No No No 

  
  
  

  

 
 

Salix gooddingii 20 Yes OBL 
         
                
    

20 

Salix laevigata 10 Yes FACW 
    
    
    
    

10 

 Typha latifolia <5 Yes OBL 
 Polygonum punctatum 10 Yes OBL 
Melilotus alba 10 Yes FACU
Elymus elymoides 1 No UPL 
Heterotheca subaxillaris 2 No UPL 
Schoenoplectus americanus 1 No OBL 
    
    

25 

    
    

 

75  

4 

5 

80% 

36 36 
10 20 
  

10 40 
3 15 
59 111 

1.88 


 
 

 

  

 
Vegetation is dominated by hydrophytic species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland D.  Data point is in low area in intermittent channel of Chaparral Gulch, in sediment deposit upstream from old concrete-
masonry dam.   Water source appears to be accumulated water in porous sediments along channel above dam.   Less permeable layers in the 
sediments may act as confining layers.  Positive indicators for all parameters. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Point is in intermittent stream channel across sediments behind old masonry dam.  No soil stratification, but saturated to 
surface. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Data point is in intermittent channel across sediments behind old dam.  No rainfall for the past week.  Saturation may be 
related to water accumulation in porous sediments behind old dam. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/20/09 

E.P.A. AZ DP-8 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom Flat 0% 

LRR D 34.493408 -112.233717 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes Yes Yes   

No No No 
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No vegetation is present. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Data point is on bare sediment deposited upstream from old concrete, masonry dam.   No positive indicators for any parameter.    

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Point is in a bare area that appears to be a recent sediment deposit.  Stratification is probably due to different depositional 
events rather than soil development. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   No saturation within 12” of surface.  Subsoil saturation may be related to low permeability of some sediment layers behind 
dam.. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/20/09 

E.P..A. AZ DP-9 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom    Flat 0% 

LRR D 34.493156 -112.23395 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes  Yes  Yes   

No No No 

  
  
  

  

 
 

Salix laevigata 10 Yes FACW
Populus fremontii 10 Yes  FACW
                
    

20 

Fraxinus anomala <1 No UPL 
Tamarix sp. 5 Yes NI 
    
    
    

5 

 Typha latifolia 5 Yes OBL 
 Juncus mexicana 30 Yes FACW
Poa annua 3 No FAC- 
Pascopyrum smithii <1 No FAC- 
Eragrostis intermedia <1 No UPL 
Muhlenbergia rigens <1 No FACU
    
    

40 

    
    

 

60  

4 

5 

80% 

5 5 
50 100 
4 12 
1 4 
2 10 
62 131 

2.11 


 
 

 

  

 
Vegetation is dominated by hydrophytic species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland E.  Data point is on southern edge of sediment deposit upstream from old concrete-masonry dam.   Water source appears to 
be accumulated water in porous sediments from surface runoff from south slope of Chaparral Gulch.   Less permeable layers in the sediments 
may act as confining layers.  Positive indicators for all parameters. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Data point is in sediments behind old masonry dam.  No soil development or stratification, but saturated nearly to surface. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Data point is about 5 ft. from intermittent channel across sediments behind old dam.  Water sources appear to be runoff from 
slope and intermittent channel flow.  Saturation may be related to water accumulation in porous sediments behind old dam.  Less 
permeable layers may prolong saturation. 
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Humboldt Smelter Yavapai 8/20/09 

E.P.A. AZ DP-10 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Hillslope Convex 40% 

LRR D 34.493069 -112.234008 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

No No No   

No No No 

 
 
 

 

 
 

    
    
    
    

 

Quercus turbinella 90 Yes UPL 
Fraxinus anomala 9 Yes UPL 
Rhus trilobata 1 No NI 
    
    

100 

Juncus mexicana 2 No FACW
    
    
    
    
    
    
    

2 

    
    

 

98  

0 

2 

NA 

              
  
  
  
  
  

 

 
 
 

 

 

 
Vegetation is dominated by upland species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Data point is on natural hillslope above sediments deposited upstream from old concrete, masonry dam.   No positive indicators for 
any parameter.    

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Point is on natural slope above sediment-filled basin.  Very thin soil layer over bedrock. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Point is about 2 ft. vertically above sediment in basin. 

US Army Corps of Engineers Arid West – Version 11-1-2006



  

  

 

 

 

 

Humboldt Smelter Yavapai 8/20/09 

E.P.A. AZ DP-11 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom    Flat 0% 

LRR D 34.493761 -112.234547 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes  Yes  Yes   

No No No 

  
  
  

  

 
 

Salix laevigata 30 Yes FACW
     
                
    

30 

Salix gooddingii 15 Yes OBL 
    
    
    
    

15 

 Typha latifolia 20 Yes OBL 
 Elymus elymoides 2 No UPL 
Poa annua 1 No FAC- 
Melilotus alba 1 No FAC- 
    
    
    
    

25 

    
    

 

75  

3 

3 

80% 

35 35 
30 60 
2 6 
  
2 10 
69 111 

1.61 


 
 

 

  

 
Vegetation is dominated by hydrophytic species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland F.  Data point is in intermittent channel in sediment deposit, about 600 ft. upstream from old concrete-masonry dam.   Water 
source appears to be accumulated water in porous sediments from intermittent flow in Chaparral Gulch.   Less permeable layers in the 
sediments may act as confining layers.  Positive indicators for all parameters. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Data point is in channel bottom in sediments behind old masonry dam.  No soil development or stratification, but saturated to 
surface. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Data point is in bottom of intermittent channel across sediments behind old dam.  Water source appears to be intermittent 
channel flow from Chaparral Gulch.  Saturation may be related to water accumulation in porous sediments behind old dam.  Less 
permeable layers may prolong saturation. 
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Humboldt Smelter Yavapai 8/20/09 

E.P.A. AZ DP-12 

T. Strong, L. Carney Sec. 23, T13N, R1E 

Drainage bottom Flat 0% 

LRR D 34.493717 -112.234675 NAD-27 

Springerville-Cabezon Complex Non-hydric 

  

Yes Yes Yes   

No No No 
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No vegetation is present. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Data point is south of Wetland F on bare sediment deposited upstream from old concrete, masonry dam.   No positive indicators for 
any parameter.    

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 

US Army Corps of Engineers Arid West – Version 11-1-2006
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Point is in a bare area that appears to be a recent sediment deposit.  Stratification is based only on texture.  Sandy silt is 
tightly compacted. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Data point is about 2.5 ft. above channel bottom of Wetland E. 

US Army Corps of Engineers Arid West – Version 11-1-2006
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Vegetation is dominated by hydrophytic species.  Area of dense rush, supported by channelized flow from south hillslope. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Wetland G.  Data point is in sediment deposit, at mouth of intermittent channel on south slope above sediments.   Water source 
appears to be accumulated water in porous sediments from slope runoff.   Less permeable layers in the sediments may act as confining layers.  
Positive indicators for all parameters. 

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Data point is in area of relatively recent sediment deposition.  No normal soil development or stratification. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Presence of dense rushes at mouth of drainage channel indicates significant intermittent or seasonal saturation. 
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Vegetation is dominated by upland species. 

WETLAND DETERMINATION DATA FORM — Arid West Region 

Project/Site: City/County: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology significantly disturbed?  

naturally problematic? 

Are "Normal Circumstances" present? Yes No

Are Vegetation Soil or Hydrology (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes No

Hydric Soil Present? Yes No

Wetland Hydrology Present? Yes No

Is the Sampled Area 
within a Wetland? Yes No 

Remarks:  Data point is on natural hillslope above Wetland G.   No positive indicators for any parameter.    

VEGETATION 

Tree Stratum (Use scientific names.) 

1. 

2. 

3. 

4. 

Total Cover:
Sapling/Shrub Stratum  

1. 

2. 

3. 

4. 

5. 

Total Cover:
Herb Stratum 

1. 

2. 

3. 

4 

5. 

6. 

7. 

S. 

Total Cover:
Woody Vine Stratum  

1. 

2. 

Total Cover:

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Absolute Dominant Indicator 
% Cover Species? Status Number of Dominant Species 

That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: (NB)

Dominance Test worksheet: 

Multiply by:

OBL species x 1 =

FACW species x 2 =

FAC species x 3 =

FACU species x 4 =

UPL species x 5 =

Column Totals: (A) (B)

Prevalence Index B/A = 

Prevalence Index worksheet: 

Total % Cover of: 

Dominance Test is >50% 

Prevalence Index is less than 3.0 

Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology 
must be present. 

Hydrophytic Vegetation Indicators: 

Hydrophytic
Vegetation
Present? Yes No

Remarks: 
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Type' Loc2Color (moist) % Color (moist) % Texture Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B)
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6)
Depleted Below Dark Surface (All) 
Thick Dark Surface (Al2) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matrix (S4) 

Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9) 3lndicators of hydrophytic vegetation and

wetland hydrology must be present. 

Restrictive Layer (if present): 
Type: 

Depth (inches): Hydric Soil Present? Yes No
Remarks:  Point is on natural slope above sediment-filled basin.  Very thin soil layer over bedrock. 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (2 or more required) 

Primary Indicators (any one indicator is sufficient) Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Dra i n age  Pa t t e r n s  ( B10 )  
Dry-Season Water Table (C2) 
Thin Muck Surface (C7) 

Surface Water (A1) Salt Crust (B11)
High Water Table (A2) Biotic Crust (B12)
Saturation (A3) Aquatic Invertebrates (B13)
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3)
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8)
Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)
Water-Stained Leaves (B9) 

Surface Water Present? Yes No Depth (inches):

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No Depth (inches):

Field Observations: 

Wetland Hydrology Present? Yes No
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks   Point is about 4 ft. vertically above sediment in basin. 
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PHOTO D-1.  Riparian Polygon 1.   Streambank Class 3.  Main channel of Chaparral Gulch above 
masonry dam. 

 
PHOTO D-2.  Riparian Polygon 1.  Streambank Class 3.  North edge of P-2, looking southeast toward 
masonry dam. 
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PHOTO D-3.  Riparian Polygon 2.  Slickens.  View to northwest from southeast end. 

 
PHOTO D-4. Riparian Polygon 2.  Slickens.  South edge of polygon, looking southeast toward old 
masonry dam. 
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PHOTO D-5.  Riparian Polygon 3.  Slightly impacted soils area.  Northeast edge, looking to northwest, 
adjacent to natural hill slope on north side of Chaparral Gulch. 

 
PHOTO D-6.  Riparian Polygon 3.  Slightly impacted soils area.  Southwest edge, looking to northwest. 
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PHOTO D-7.  Riparian Polygon 4.  Slickens. Looking to northwest from southeast end. 

 
PHOTO D-8.  Riparian Polygon 4.  Slickens. Looking to southeast from northwest end. 
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PHOTO D-9.  Riparian Polygon 5.  Streambank Class 2.  Looking northwest along main channel of 
Chaparral Gulch. 

 
PHOTO D-10.   Riparian Polygon 5.  Streambank Class 2.  Looking southeast along southwest edge of 
polygon. 
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PHOTO D-11.  Riparian Polygon 6.  Impacted soils area.  View from northwest end looking southeast. 

 
PHOTO D-12.  Riparian Polygon 6.  Impacted soils area.  View of south edge of polygon from southeast 
end looking northwest. 
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PHOTO D-13.  Riparian Polygon 7.  Slickens.  Looking northwest from southeast end. 

 
PHOTO D-14. Riparian Polygon 7.  Slickens.  Looking southeast from northwest end. 
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PHOTO D-15.  Riparian Polygon 8.  Impacted soils area.  View looking northwest from southeast end.  
Dense sacaton stand.  

 
PHOTO D-16. Riparian Polygon 8.  Impacted soils area.  View looking southeast from northwest end. 
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PHOTO D-17.  Riparian Polygon 9.  Slickens.  View looking east from west end. 

 
PHOTO D-18.  Riparian Polygon 9.  Slickens.  View looking northwest from southeast side.  Some ATV 
tracks visible in foreground. 
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PHOTO D-19.  Riparian Polygon 10.  Slickens.  View looking northwest from southeast end. 

 
PHOTO D-20. Riparian Polygon 10.  Slickens.  View looking southeast from northwest end. 

   Humboldt Smelter Site 
Riparian Polygon Photos 

PHOTOSHEET 10 
 

 

Q:\Jobs\1600's\1631.01\Riparian Analysis\Appendix D riparian polygon photos 093009.doc 



 

 
PHOTO D-21.  Riparian Polygon 11.  Slickens.  View looking northwest from southeast end. 

 
PHOTO D-22. Riparian Polygon 11.  Slickens.  View looking southeast from northwest end. 
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PHOTO D-23.  Riparian Polygon 12.  Streambank Class 3.  View looking northwest (upstream) from 
southeast end. 

 
PHOTO D-24.  Riparian Polygon 12.  Streambank Class 3.  View looking southeast (downstream) from 
near center of polygon. 
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PHOTO D-25.  Riparian Polygon 13.  Impacted soils area.  View looking northwest from near center of 
polygon. 

 
PHOTO D-26. Riparian Polygon 13.  Impacted soils area.  View looking southeast from near center of 
polygon. 
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PHOTO D-27.  Riparian Polygon 14.  Impacted soils area.  View looking northwest from southeast end 
of open sacaton stand. 

 
PHOTO D-28.  Riparian Polygon 14.  Impacted soils area.  View looking southeast from northwest end 
of open sacaton stand. 
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PHOTO D-29.  Riparian Polygon 15.  Slightly impacted soils area.  Small stand of riparian trees, view of 
east edge from south. 

 
PHOTO D-30.  Riparian Polygon 15.  Slightly impacted soils area.  Small stand of riparian trees, view of 
west edge from northwest.  
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PHOTO D-31.  Riparian Polygon 16.  Slightly impacted soils area.  Small stand of riparian trees, view of 
east edge from southeast corner. 

 
PHOTO D-32. Riparian Polygon 16.  Slightly impacted soils area.  Small stand of riparian trees, view of 
southwest edge from northwest. 
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PHOTO D-33.  Riparian Polygon 17.  Impacted soils area.  View west-northwest from southeast corner 
of open sacaton stand. 

 
PHOTO D-34.  Riparian Polygon 17.  Impacted soils area.  View southeast from north end of open 
sacaton stand. 
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PHOTO D-35.  Riparian Polygon 18.  Streambank Class 1 and Impacted soils area.  View southeast 
(downstream) from near center. 

 
PHOTO D-36.   Riparian Polygon 18.  Streambank Class 1 and Impacted soils area.  View northwest 
(upstream) from near center. 
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PHOTO D-37.  Riparian Polygon 19.  Impacted soils area.  View looking southeast from west edge of 
polygon. 

 
PHOTO D-38.  Riparian Polygon 19.  Impacted soils area.  View looking west along old roadway now 
used by ATVs. 
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PHOTO D-39.  Riparian Polygon 20.  Streambank Class 3 and Slightly impacted soils area.  View 
upstream on main channel of Chaparral Gulch from southeast end.  Note multiple layers of exposed 
roots in eroded bank. 

 
PHOTO D-40. Riparian Polygon 20.  Streambank Class 3 and Slightly impacted soils area.  View 
looking south along west edge of Humboldt Smelter site. 
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PHOTO D-41.  Riparian Polygon 21.  Streambank Class 1 and Impacted soils area.  View south 
(upstream) from near confluence with Agua Fria River. 

 
PHOTO D-42.  Riparian Polygon 21.  Streambank Class 1 and Impacted soils area.  View north 
(downstream) from south end of polygon. 
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PHOTO D-43.  Riparian Polygon 22.  Streambank Class 3 and Slickens.  View west (upstream) from 
east end.  Note stratified tailings and sediments in eroded banks. 

 
PHOTO D-44.  Riparian Polygon 22.  Streambank Class 3 and Slickens.  View of north bank from near 
midpoint of polygon.  Note two discharge pipes on bank and tailings in foreground. 
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PHOTO D-45.  Riparian Polygon 23.  Streambank Class 3.  View of northeast edge and adjacent slope 
looking northwest from east end of polygon. 

 
PHOTO D-46.  Riparian Polygon 23.  Streambank Class 3.  View looking southeast (downstream) from 
northwest end of polygon. 
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PHOTO D-47.  Riparian Polygon 24.  Streambank Class 3 and impacted soils area.  View of old stone 
and concrete dam at upstream end of polygon, showing discharge point at base of dam. 

 
PHOTO D-48.  Riparian Polygon 24.  Streambank Class 3 and impacted soils area.  View south 
(downstream) from near midpoint of polygon.  Note discoloration of water from mineral content. 

 



 

 
PHOTO D-49.  Riparian Polygon 25.   Slickens.  Looking northwest from south end of polygon. 

 
PHOTO D-50. Riparian Polygon 25.   Slickens.  Looking southeast from north end of polygon. 
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PHOTO D-51.  Riparian Polygon 26.  Slickens.  View looking north from southeast corner of polygon. 

 
PHOTO D-52. Riparian Polygon 26.  Slickens.  View looking northwest from south edge of polygon. 
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PHOTO E-1.  Data Point 1.  Wetland A.  Perennial stream and palustrine forested wetland.  Note 
cattails and bulrush. 

 
PHOTO E-2.  Data Point 2.  Upland adjacent to Wetland A.  Interior chaparral, with oak and manzanita. 
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PHOTO E-3.  Data Point 3.  Wetland B.  Palustrine scrub-shrub wetland in channel above old masonry 
dam. 

 
PHOTO E-4. Data Point 4.  Upland adjacent to Wetland B.  Sediment fill near northeast end of old 
masonry dam. 
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PHOTO E-5.  Data Point 5.  Wetland C.  Palustrine scrub-shrub and emergent wetland in south channel 
above old masonry dam.  Note Mexican rush and cattails. 

 
PHOTO E-6.  Data Point 6.  Upland adjacent to Wetland C.  Interior chaparral on slope south of 
Chaparral Gulch. 
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PHOTO E-7.  Data Point 7.   Wetland D.  Palustrine scrub-shrub and emergent wetland in main channel 
of Chaparral Gulch, upstream from Wetlands B and C.  Note willows and cattails. 

 
PHOTO E-8.  Data Point 8.  Upland adjacent to Wetland D.  Floodplain sediments on north side of 
channel. 
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PHOTO E-9.  Data Point 9.  Wetland E.  Palustrine emergent and scrub-shrub wetland south of 
Wetland D, at toe of south slope of Chaparral Gulch.  Note dense stand of Mexican rush. 

 
PHOTO E-10. Data Point 10.  Upland adjacent to Wetland E.  Interior chaparral on south slope of 
Chaparral Gulch. 
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PHOTO E-11.  Wetland F.  Palustrine scrub-shrub and emergent wetland in intermittent channel 
upstream from Wetland D.  Note cattails and willows. 

 
PHOTO E-12.  Upland adjacent to Wetland F.  Floodplain sediments on south side of channel. 
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PHOTO E-13.  Data Point 13.   Wetland G.  Palustrine emergent wetland at mouth of small tributary to 
Chaparral Gulch from the south slope.  Note dense Mexican rush. 

 
PHOTO E-14.  Data Point 14.  Upland adjacent to Wetland G.  Grassland and interior chaparral  on 
south slope above Chaparral Gulch. 
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 Photo F-1.  Data Point 1 Upstream view – 2 ft.   Photo F-2.  Data Point 2 Downstream view – 3 ft. 

 

 

 
 Photo F-3.  Data Point 3 Upstream view – 5 ft.   Photo F-4.  Data Point 4 Downstream view – 1.5 ft. 



 

 

 
 Photo F-5.  Data Point 5 Upstream view – 1 ft.   Photo F-6.  Data Point 6 Downstream view – 2 ft. 

 

 

 

 Photo F-7.  Data Point 7 Upstream view – 5 ft.   Photo F-8.  Data Point 8 Downstream view– 9 ft. 
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 Photo F-9.  Data Point 9 Upstream view – 6 ft.  Photo F-10.  Data Point 10 Downstream view – 4 ft. 

 

 
 Photo F-11.  Data Point 11 Upstream view – 6 ft.   Photo F-12.  Data Point 12 Downstream view – 3 ft. 
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 Photo F-13.  Data Point 13 Upstream view – 8.5 ft.   Photo F-14.  Data Point 14 Downstream view – <1.5 ft. 

 

 
 Photo F-15.  Data Point 15 Upstream view – 3 ft.   Photo F-16.  Data Point 16 Downstream view – 6 ft. 
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Photo F-17.  Data Point 17 Upstream view – 8 ft.  Photo F-18.  Data Point 18 Downstream view – 1.5 ft. 

 

 
Photo F-19.  Data Point 19 Upstream view – 3 ft.   Photo F-20.  Data Point 20 Downstream view – 7 ft. 
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Photo F-21.  Data Point 21 Upstream view – 5 ft.  Photo F-22.  Data Point 22 Downstream view – 8 ft. 

 

 
Photo F-23.  Data Point 23 Upstream view – 6 ft.  Photo F-24.  Data Point 24 Downstream view – 3 ft . 
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Photo F-25.  Data Point 25 Upstream view – 2 ft.   
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