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CLARIFICATION AND SUPPLEMENTAL INFORMATION IN SUPPORT OF 
SUPPLEMENTAL BIOLOGICAL ASSESSMENT PREPARED BY THE CORONADO 
NATIONAL FOREST AND SWCA, INC., FOR THE ROSEMONT COPPER PROJECT 

 

1. REGARDING CONSERVATION LANDS STATUS 

Comment/Discussion Point: The SBA states that “Third, as of the time of this writing, none of these 
lands have actually been acquired, nor do they have conservation easements or appropriate water rights. 
Nevertheless, RCC has made a commitment to acquire and conserve these lands through appropriate 
measures (except that the Fullerton Ranch parcel, which was discussed in the BA, was withdrawn)” 
(SBA, pg. 4). 

Relevant Documents in Record: WestLand 2013 

Clarification: This statement in the Supplemental Biological Assessment (SBA) is technically correct; 
Rosemont does not currently hold title to certain land and water rights that are part of the conservation 
and mitigation measures for the Project (identified in the Rosemont’s Conservation Measures Summary; 
WestLand 2013). However, Rosemont has entered into contracts to purchase these lands and water rights, 
and has made non-refundable payments to the current owners in accordance with the contracts to secure 
and maintain its right to complete these acquisitions. Following acquisition, appropriate conservation 
easements or restrictive covenants will be placed on these conservation parcels as required by the Record 
of Decision and Clean Water Act (CWA) Section 404 permit. The statement in the SBA suggests that it is 
uncertain whether Rosemont can or will acquire these lands and water rights, which is not the case. 

Fullerton Ranch is part of Rosemont’s larger conservation strategy, but is not part of the conservation 
measures associated with the Endangered Species Act Section 7 process. It was removed from the 
Conservation Measures Summary (WestLand 2013) to avoid confusion. 

2. REGARDING 404 MITIGATION LANDS 

Comment/Discussion Point: “Note that at the time of this writing (15 January 2013), WestLand had 
informed us (pers. comm.) that this report (in part) is somewhat moot, as RCC is not now intending to 
conduct active restoration of the Sonoita Creek Parcel” (SBA, pg. 9). 

Relevant Documents in Record: WestLand 2012a, WestLand 2013 

Clarification: Restoration at Sonoita Creek Ranch will be part of Rosemont’s CWA Section 404 
mitigation plan, as outlined in Rosemont’s Conservation Measures Summary (WestLand 2013). This 
restoration will be done by the Arizona Game and Fish Department as part of an in-lieu fee mitigation 
program from which Rosemont will purchase mitigation credits, or it will be implemented in the same 
form by Rosemont as an applicant-sponsored mitigation program, as generally outlined in the November 
Habitat Mitigation and Monitoring Plan (WestLand 2012a). In addition, Rosemont will fund the 
renovation of the two ponds on the property, allowing the reintroduction of native aquatic species, as 
outlined in Rosemont’s Conservation Measures Summary (WestLand 2013). 
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3. REGARDING POTENTIAL EFFECTS OF MINE LIGHTING 

Comment/Discussion Point: “Although the WestLand report1 did not include vehicles as part of their 
total lumen output, the Monrad report2 (p. 21) did mention that ‘lumen packages [of vehicular mining 
equipment] per fixture can range from hundreds of lumen to over 100,000 lumens and multiple light 
sources are generally present on any given piece of equipment.’ Further, they noted that ‘glare control 
and light pollution reduction considerations are usually secondary to the needs of the operator for task 
lighting in his various fields of view.’ They do propose various options for reducing the amount of 
vehicular lighting, but these are not detailed commitments” (SBA, pg. 8). 

Relevant Documents in Record: WestLand 2012b, Monrad 2012a, Monrad 2012b 

Clarification: The Forest Service is correct in that for horizontal lighting, WestLand (2012b) did not take 
into account mobile sources. For clarification, we assumed that most of the vehicular lighting would be 
from vehicles in the pit and thus does not contribute to horizontal lighting as modeled in our analysis. 
Thus our horizontal analysis focuses on known stable/stationary light sources. The U.S. Fish and Wildlife 
Service (USFWS) considered this type of light source to be the most important in its analysis of proposed 
jaguar critical habitat; the GIS layer used to identify areas that met the low human influence Primary 
Constituent Element appears to calculate only stable/stationary lighting sources (USFWS 2012). 

However, WestLand’s analysis of skyglow did take into account mobile light sources. We used total 
lumens, excluding lighting associated with the heap leach pad (this lighting was excluded because the 
heap leach pad is no longer part of the Forest Service’s Preferred Alternative), with and without mobile 
light sources in our analysis of skyglow (see WestLand 2012b, pg. 5, Table 1). This analysis was based 
on an earlier version of Monrad’s light mitigation analysis (Monrad 2012a). Monrad (2012b) has 
increased the amount of lumens for some areas of the proposed mine, but the amount of lumens over the 
entire mine site is similar to that described in Monrad (2012a) and used in WestLand (2012b). 

The Forest Service quotes Monrad (2012b, pg. 21) to suggest that mobile lighting was not quantified for 
the Rosemont Project, but can be extensive. In this quote, however, Monrad (2012b) was describing the 
traditional lighting sources associated with mobile equipment to juxtapose with the reduced lumens 
associated with the proposed lighting for the Rosemont Project. The lumens associated with the mobile 
equipment used by Rosemont are directly quantified by Monrad (2012b, pg. 26) and will not be as large 
as is implied by the SBA. 

Specifically, the quotation used by the Forest Service refers to a discussion in Monrad (2012b) of 
traditional lighting sources associated with mobile equipment: “Vehicular mining equipment typically 
utilizes a mix of HID halogen and/or xenon light sources for task lighting and warning lighting systems. 
Lumen packages per fixture can range from hundreds of lumens to over 100,000 lumens, and multiple 
light sources are generally present on any given piece of equipment” (Monrad 2012b, pg. 21). Monrad 

                                                           
1 Cited as WestLand (2012b) in this document. 
2 Cited as Monrad (2012b) in this document. 
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(2012b) subsequently provides a discussion of modern lighting systems using LEDs that the Rosemont 
Project will use for equipment lighting: “The specification of LED lighting with precise beam spreads to 
suit the task lighting needs for all equipment-mounted lighting systems is proposed to minimize stray 
light, place more light on the task target, reduce total lumens emitted into the environment, minimize 
off-site spill light, and greatly curtail the negative effects upon astronomical interests from the upward 
scattering of light” (Monrad 2012b, pg. 21). All equipment-mounted lighting will also use “high-
performance sharp-cutoff optical assemblies and LED technologies to efficiently target task areas while 
minimizing wasteful upward light components” (Monrad 2012b, pg. 23). Moreover, “direct uplight 
components from numerous portable and equipment-mounted task lighting systems will be curtailed by 
the evolution of the mine pit excavation and placement of surrounding materials by the end of the first 
year of operation” (Monrad 2012b, pg. 23). 

The Forest Service also implies that mobile lighting sources have not been quantified. In fact, Monrad 
(2012b, pg. 26) supplies this information. 

4. REGARDING POTENTIAL EFFECTS ON JAGUAR AND PROPOSED JAGUAR 
CRITICAL HABITAT 

Comment/Discussion Point: “With regards to the revised corridor (‘Arizona Missing Linkages’) 
modeling (Beier et al. 2007), the authors re-ran this ‘Beier model’ (based on a presentation on 
13 November 2012). There is very little information on just how this was done, what the assumptions 
were, how Jaguar destinations (habitat blocks) were established, modeling sensitivity issues, and what 
their other criteria were-i.e., there is no methods section” (SBA, pg. 10). 

Relevant Documents in Record: WestLand 2012c 

Clarification: In response to this statement, we provide some additional discussion of our methods to 
ensure that the data provided in WestLand (2012c) are as informative as possible. We cited 
corridordesign.org for the methodology of the re-run of the “Beier model” (WestLand 2012c, pg. 5). The 
website has an in-depth discussion of the general methodological approach of the GIS modeling. We did 
not provide information on the scores of land cover, distance from roads, elevation, and topography, as 
these data are provided by corridordesign.org. For the Forest Service’s convenience, we provide Excel 
sheets outlining the weightings and scores used in this model associated with land cover, elevation, 
topographic position, and distance from roads (see Attachment A). 

We have performed a suite of sensitivity analyses with this model, including changing the weighting of 
roads relative to land cover, the value of land cover types that are most prevalent in the area, and the start 
and end points within jaguar critical habitat. These sensitivity analyses were not included as part of 
WestLand (2012c). The sensitivity analyses indicate that the southern portion of the predicted jaguar 
corridor is relatively robust to changes in land cover types and weighting of variables. We have provided 
graphics of the results of these analyses in Attachment B. 
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As stated in WestLand (2012c, pg. 18), we used the boundaries of the Patagonia and Whetstone critical 
habitat units as start/end points for the model informing movement of jaguars among critical habitat units. 
These boundaries are relevant to the analysis of the predicted effects on jaguar and proposed jaguar 
critical habitat; the USFWS includes a critical habitat subunit between the Patagonia and Whetstone 
critical habitat units specifically to provide a movement corridor for jaguars. Modifications to the 
start/end point within the northern Santa Rita Mountains (e.g., adjustment of the model to simulate the 
start/end point within the middle of the Patagonia critical habitat block in the northern Santa Rita 
Mountains) do influence the location of the predicted corridor. This is likely because the model tends to 
select a short corridor over a long corridor, particularly when much of the landscape is modeled as 
suitable habitat, as is the case for the jaguar model (see WestLand 2012c, Figure 1, and Beier et al. 2007, 
Figure 32). 

Despite the sensitivity to start/end points in the northern Santa Rita Mountains and the relative instability 
of the northern section of the corridor, the simulation of the proposed mine does not appreciably change 
the modeled corridor under any sensitivity analysis. This is the important message from these sensitivity 
analyses; although the corridor is sensitive to some changes in model assumptions, it is largely insensitive 
to the simulation of the mine. This provides evidence that suggests that the Project will not sever the 
movement of jaguars between the proposed Whetstone and Patagonia Units. The simulation of the mine 
also does not result in the loss of the northern Santa Rita Mountains as modeled core habitat for jaguar 
(see Attachment C). Again, we stress that we did not perform any post-processing of these models, as we 
find these changes to be overly subjective and prefer to interpret raw model results after investigating 
sensitivity analyses. 

5. REGARDING POTENTIAL EFFECTS OF MINE LIGHTING 

Comment/Discussion Point: “Other taxa accounts in Rich and Longcore (2006) mention the (sic) how 
certain wavelengths of emitted light can be adjusted to decrease effects to certain animals. At least some 
of the design features that employ these measures are discussed in Monrad (2012)3 and WestLand 
(2012g)4, although details are somewhat lacking” (SBA, pg. 22). 

Relevant Documents in Record: WestLand 2012b, Monrad 2012a, Monrad 2012b 

Clarification: As discussed in WestLand (2012b, pg. 9), short wavelengths of light (i.e., less than 
500 nm) attract vertebrate species. It appears from the foregoing statement that there may be some 
confusion about what portions of the mine will employ lights that minimize these wavelengths. 

Rosemont has committed to using the light mitigation recommendations provided by Monrad (2012b). 
All the proposed design features described by Monrad (2012b) will utilize light sources that minimize 
short wavelengths of light to reduce potential effects on wildlife. Monrad (2012b) provides detailed 

                                                           
3 Cited as Monrad (2012b) in this document. 
4 Cited as WestLand (2012b) in this document. 
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spectral data on the lighting to be used: Filtered White LED (pg. 16) and Narrow Band Amber LED 
(pg. 15). As discussed in Monrad (2012b), “the proposed lighting design for the Rosemont Project will 
employ either narrow band amber ALED or 500 nm filtered LED” (Monrad 2012b, pg. 20). Moreover, 
the quantification of the lumen output of lighting sources explicitly identifies the total lumens associated 
with either ALED or FLED, the only light sources proposed for the Rosemont Project (Monrad 2012b, 
pg. 26). 

6. REGARDING POTENTIAL EFFECTS OF MINE LIGHTING 

Comment/Discussion Point: “The WestLand report (2012g)5 did not adequately convey all issues 
related to artificial lighting. First, the changes in light levels were based on natural light, especially the 
phases of the moon, but the moon emits light from above, rather than on the horizontal. This is important 
because lights on the horizontal are not only additive to ambient light, but will actually shine in the eyes 
of animals” (SBA, pg. 22). 

Relevant Documents in Record: WestLand 2012b 

Clarification: The lux values associated with the analysis and figures provided by WestLand (2012b) 
were scaled to moonlight values. The intention was not to imply that lights would shine from above. 
Rather, the scaling of predicted lux values to moonlight values was meant to aid in the interpretation of 
the lux values. To avoid further confusion, we interpret below lux values using vehicle headlights, 
perhaps allowing the Forest Service to interpret these values more easily. 

We obtained an average lumen output of approximately 1,550 lumens for a Toyota Prius headlight bulb 
from three types of replacement bulbs available at drivewire.com (http:/www.drivewire.com 
/vehicle/2010-toyota-prius/headlight-bulbs). We then obtained an approximate area of 0.024 m2 from a 
replacement driver-side headlight assembly for a 2012 Toyota Prius provided by a Toyota dealership in 
Tucson, Arizona. Combined, these measurements provide an estimate of 65,000 lux for the amount of 
light emitted at the face of a Toyota Prius headlight. We can then use this estimate to provide a more 
informative scale to interpret the predicted lux values that resulted from the WestLand (2012b) horizontal 
light model. Note that comparable values result from calculations of a Ford Explorer headlight. 

As stated in WestLand 2012b (pgs. 5 and 6), most of the highest lux values are within the perimeter fence. 
Outside the perimeter fence, the geographic extent of light from the mine is limited, and the amount of 
light that reaches these areas is slight. For example, closer to the light sources and just outside the 
perimeter fence, predicted lux values reach 0.3 lux (e.g., Figure 1 in WestLand 2012b), or the equivalent 
of approximately 4.6 × 10-6 Toyota Prius headlights. Farther from the light sources, predicted lux values 
reach 0.001 lux (e.g., Figure 1 in WestLand 2012b), equivalent to approximately 1.5 × 10-8 Toyota Prius 
headlights. These calculations are not meant to suggest that only Toyota Priuses (or Ford Explorers) will 
be driving SR 83 or access roads to the mine. Rather, they are meant to aid in the interpretation of the 

                                                           
5 Cited as WestLand (2012b) in this document. 
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predicted lux values in the horizontal plane (i.e., potentially shining into the eyes of wildlife) from our 
lighting model and provide context for evaluating the potential effects of increased lighting on biological 
resources. 

We also believe that additional discussion of the modeling of light effects will help the Forest Service to 
interpret the predicted lux values, as we included several assumptions to simplify the model. The light 
flux at a given location within the 12-mile radius was estimated by accounting for the geometric 
spreading of the light (i.e., calculating the amount of light across a geometric surface), but does not 
account for the diffusion or absorption of the light. Thus the geometric spreading of light is conservative; 
we assumed that no ground absorption, no atmospheric absorption, and no atmospheric scattering of light 
would occur. The only attenuation of a given light source was a consequence of the geometric spreading 
of light. In addition, using a hemisphere bounded on the bottom with a horizontal plane to calculate light 
attenuation is an approximation of the physical geometry since the light sources are above the ground and 
some receivers would be below the hemisphere. A surface slightly larger than we modeled is required to 
model light reaching an observer below the light source. This larger surface would result in larger 
attenuation due to greater geometric spreading and predict lower light flux at the receiver for a given 
source and distance than the approach taken in our model. Therefore, our modeling approach is 
conservative and predicts more lux in the horizontal plane to reach a given location than would be 
generally expected under natural conditions. 

More specifically, the radius of the hemisphere is equal to the distance from the source to the observer. 
When the radius of the hemisphere is (2𝜋)−0.5 meters, the area of the hemisphere is equal to 1 square 
meter and the light flux in lux is equal to the light power in lumens. As the distance between the source 
and observer increases, the surface area of the hemisphere over which the light is spread increases and the 
light power per square meter, or light flux, decreases. The light flux decreases as the square of the 
distance from the source. 

𝐿2 =
𝐴1
𝐴2

𝐿1 =
𝐿1

2𝜋𝑟2
 

Where 𝐿2 = Light flux at observer in lux. 

 𝐴1 = Area of a 1-square-meter hemisphere surrounding the light source. 

 𝐿1 = Light flux at 𝐴1 in lux. 

 𝑟 = Distance from source to observer in meters. 

 𝐴2 = Area of hemisphere with radius r, where the area of a hemisphere = 2𝜋𝑟2. 
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7. REGARDING POTENTIAL EFFECTS OF MINE LIGHTING 

Comment/Discussion Point: “The report [WestLand 2012g]6 also does not take into full consideration 
the lighting emitted by vehicles, possibly because an estimation of light from this mobile source cannot be 
quantified. Vehicular traffic will be present on SR 83, the west and east access roads, and within the 
project area” (SBA, pg. 22). 

Relevant Documents in Record: WestLand 2012b, WestLand 2012c 

Clarification: See Comment #3 in this document for a discussion of the quantification of mobile lighting 
sources from mining equipment. The Forest Service is correct in that the lighting analysis performed by 
WestLand (2012b) did not account for vehicular traffic on SR 83 and the access roads. However, data 
discussed in WestLand (2012b) and WestLand (2012c) are informative in the analysis of the potential 
effects of vehicular traffic on SR 83 and the mine access roads. 

The USFWS (2012) provides a baseline from which to measure the potential effects of vehicular traffic 
on jaguars. Briefly, USFWS (2012) implicitly concludes that current traffic volumes of 2,300 to 3,000 
vehicles per day do not influence jaguar movement or the suitability of surrounding potential habitat; 
portions of SR 83 are within a critical habitat unit included solely to support jaguar movement and within 
a critical habitat unit determined by the USFWS to have all the Primary Constituent Elements of jaguar 
habitat (USFWS 2012). The portion of the 2,300 cars per day that are currently using SR 83 at night is 
likely not insignificant. Mine-related traffic on the access roads is predicted to be considerably less than 
current traffic volumes on SR 83. Although the exact amount of mine-related traffic that is predicted to 
occur at night along these access roads is unknown, much of the mine-related traffic is associated with a 
short period of time surrounding shift changes, and the hourly traffic to the mine site is particularly small 
relative to current traffic volumes. 

For bats, Lowery et al. (2009) demonstrate that lesser long-nosed bats (LLNBs) forage and use night 
roosts in urban areas with light sources from skyglow, urban development, and vehicular traffic (see 
Figures 4 and 5 in Lowry et al. 2009). Lowery et al. (2009) also conclude that bats around Tucson 
selected areas zoned for minimal light intensity (i.e., generally less than 12,500 lumens per acre). Monrad 
(2012a, pgs. 27 and 28) and Monrad (2012b, pg. 26) indicate that the predicted lumens per acre from 
mine lighting will be below the 12,500-lumens-per-acre limit identified by Lowery et al. (2009) (11,582 
lumens per acre assuming a total developed acreage of 500 acres; Monrad 2012b, pg. 26). Therefore, the 
available data indicate that LLNBs can tolerate some level of light from urban or industrial sources. Also, 
the relationship between light and its potential effects on LLNBs is nonlinear; an increase in light does 
not necessarily lead to an observed effect on LLNBs. Rather, data from Lowery et al. (2009) suggest a 
threshold effect whereby lighting above a certain level may negatively influence LLNBs, while below this 
threshold potential effects are limited. Given the data presented in WestLand (2012b) and the calculations 
of lumens provided by Monrad (2012b), the potential effects of lighting from the mine on LLNBs could 

                                                           
6 Cited as WestLand (2012b) in this document. 
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be limited [clearly, the mine footprint, excluding concurrent reclamation areas, will not contain suitable 
forage for LLNB]. 

8. REGARDING POTENTIAL EFFECTS OF MINE LIGHTING 

Comment/Discussion Point: “The general location of light source itself was excised in the figures, so 
that may lead to the impression that there will be no light in most of the project area… certainly the 
effects of artificial night light in the proximity of the source would have a more significant impact on (for 
example) Jaguars (a nocturnal species) than areas in the periphery” (SBA, pg. 22). 

Relevant Documents in Record: WestLand 2012b, WestLand 2012c 

Clarification: Based on this statement, the SBA suggests that WestLand (2012b) concluded that there 
will be no increased light levels within most of the project area. It appears that there is some confusion 
regarding the purpose of the analyses provided by WestLand (2012b). 

As stated in WestLand (2012c, pg. 3), we assume that mine activities in general are likely to exclude 
jaguars from areas within the perimeter fence. Empirical evidence, however, indicates that jaguars do not 
completely avoid human activity (e.g., Colchero et al. 2010). For example, the GIS model developed by 
the USFWS (2012) concludes that human activity does not necessarily preclude jaguars. Instead, there is 
a threshold effect of human activity; areas above this threshold are no longer considered suitable for 
jaguars and areas below this threshold remain suitable. For this reason, proposed jaguar critical habitat 
includes areas with some human activity (USFWS 2012). The Rosemont Project is proposed for 
construction in an area of the Coronado National Forest that already has some level of human activity, as 
evidenced by comments submitted to the Forest Service regarding the potential effects of the Rosemont 
Project on recreational activities in and near the northern Santa Rita Mountains. Clearly, these areas are 
subject to human uses, including hunting, camping, hiking, and illegal trafficking of people and drugs. As 
such, the relevant question of interest with respect to potential effects of mine lighting on jaguar is the 
spatial extent of the light emanating from stationary light sources within the mine that may extend outside 
the perimeter fence.  

The analysis performed and figures presented in WestLand (2012b) inform this question. To simplify the 
presentation of this analysis, however, lux values within the light-emanating areas of the mine are 
explicitly described in the text, and not visually presented on the figures. The amount of light within the 
area identified as “general location of light sources” on the figures presented by WestLand (2012b) is 
explicitly quantified in the text of WestLand (2012b, pg. 4). 
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9. REGARDING POTENTIAL EFFECTS OF MINE LIGHTING ON THE 
BIOLOGICAL CLOCK OF JAGUAR AND OCELOT 

Comment/Discussion Point: “All aspects of mammalian behavioral changes discussed by Beier (2006), 
above, could affect Jaguar and Ocelot in the vicinity… Certainly the added illumination will disrupt the 
biological clock of Jaguar and Ocelot, which are primarily to persistently nocturnal species” (SBA, 
pg. 24). 

Relevant Documents in Record: SBA 

Clarification: The SBA references discussions in Beier (2006) to conclude that lights will disrupt the 
biological clock of jaguar and ocelot. Almost all the studies discussed in Beier (2006) in reference to the 
disruption of biological clocks, “demonstrate that brief (10- to 15-minute duration) and moderately bright 
(about 1,000 lux, equivalent to bright twilight) stimuli can shift the circadian clock by 1 to 2 hours—these 
experiments were conducted only on captive animals held in 24-hour darkness except for the 
experimental stimuli” (Beier 2006, pg. 31). 

Dauchy et al. (1997) [discussed in Beier (2006)] and (2010), however, do provide evidence that the 
physiology of captive rats can be affected by illumination as low as 0.2 lux, although most effects are 
seen in experimental conditions of constant bright light (300 lux) during the dark phase. These findings 
are based on rats held under tightly controlled, experimental conditions with the goal, in part, of 
supporting improved laboratory animal facility design and enhanced lighting protocols (Dauchy et al. 
2010). In general, we agree with the caution expressed by Beier (2006, pg. 31): although these laboratory 
results can be informative, they cannot be directly translated to wild animals. 

10. REGARDING CONSERVATION MEASURES FOR PIMA PINEAPPLE CACTUS 

The SBA does not include conservation measures related to Pima pineapple cactus (PPC) in either its 
discussion of Helvetia Ranch North (pg. 43) or conservation measures specific to PPC (pg. 53-54). As 
stated in the BA for the Rosemont Copper Project, Helvetia Ranch North is occupied by PPC. WestLand 
surveyed for PPC on Helvetia Ranch North and found 13 live and one dead PPC during a 17 percent 
survey of the entire parcel. Based on the geological conditions of occupied areas, Helvetia Ranch North 
contains up to 705 acres of suitable PPC habitat. 
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