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ATTACHMENT 1: 
REGRESSION ANALYSIS FLAWED BY ERROR; EXISTING MODELS INDICATE MINE IMPACTS ARE 
UNDERESTIMATED; AND SHORT-TERM GAGE DATA ARE UNRELIABLE PREDICTORS OF LONG-
TERM EFFECTS 

Regression analysis was flawed by errors, which resulted in underestimated downstream flows 
in the FEIS.  The omission of the precipitation and elevation terms resulted in substantially 
underestimating the runoff that comes from the mine site.  Recalculation indicates there is a 
substantial impact on the Outstanding Waters in Davidson Canyon.  

Existing recharge and runoff models show that the Rosemont mine’s effects have been 
underestimated:  Several spatially explicit, calibrated runoff models for the area exist, along 
with PRISM rainfall models.  They show the importance of higher elevation areas on recharge 
and runoff as compared to the existing regression-based model used in the FEIS.  All extant 
models indicate that the 4.3% reduction in average annual flows cited in the FEIS underestimate 
the impact on downstream hydrology.   

Short-term gage data are unreliable as predictors of long-term effects of the mine.  Short-term 
records can provide reliable estimates of the most frequent flows, but the likelihood of having 
observed data for large, infrequent floods is small.  Because large floods have a disproportionate 
effect on the long-term averages, short-term gage data are unlikely to represent long-term 
averages or provide a “conservative” estimate of basin hydrology. 



 

  

 
 DATE:  May 31, 2017 
 
 

TO: Attendees Rosemont Hydrology/Water Quality FROM: Evan Canfield, P.E 
 18 April, 2017 – USACE Phoenix  Civil Engineering Manager 
 
SUBJECT: Follow Up On Downstream Flow Discussion April 18, 2017 Meeting in Phoenix USACE 
 
BACKGROUND 
 
During the meeting, HudBay commented on Pima County’s concerns about the hydrology at the 
Rosemont Mine site, and described their approach.  We believe that several of the issues raised by 
HudBay deserve additional commentary, and significantly affect HudBay’s conclusions. This memo 
addresses some of those. 
 
SUMMARY 
 

1.) HudBay’s regression model used incorrect precipitation (assumed 18 inches for entire 
watershed in Zeller, 2011) and mine area (appears to be 7.2 square miles in Zeller, 2011 
but not specifically provided in SWCA 2012 which estimated a reduction of only 4.3%) 
which resulted in underestimated downstream flows in the FEIS.  

 
SWCA (08-28-2012) provided an estimate of 4.3% reduction of flow at the Davidson Canyon 
confluence, citing the method of Zeller, 2011.  This original relationship by Zeller, 2011 is: 
 

𝑄𝑄𝐴𝐴𝐴𝐴 = (8.44885𝑥𝑥10−6)𝐴𝐴0.9821 𝑃𝑃2.1198𝐸𝐸1.2101 
 
QAA – Average annual runoff (acre-ft) 
A – Area in (square miles) 
P - Annual Precipitation (inches) 
E – Mean Elevation (feet) 
 
This was further simplified to assume the rainfall and elevation terms could be removed as 
described by Zeller, 2011, so that watershed area was the only relevant term.  Since there is 
significant elevation difference, and precipitation difference, we believe this simplification is 
not warranted.  In the April 18, 2017 meeting, Ronson Chee of Tetratech stated that 
precipitation is a variable in the original Zeller, 2011 relationship, and we believe that both 
the precipitation and elevation variables should be included, because these vary significantly 
across the watershed. 
 
Based on the mine plan shown in 2012 (CDM-Smith), we estimated the area diverted by the 
mine, including mine, tailings, other operational features, and the upstream component of 
Barrel and Wasp Canyons, at 7.11 square miles (attachment A), which is nearly the same as 
the 7.2 square miles in Table 1 from Zeller, 2011.   



  

 
Using this perimeter, observed elevation and precipitation from PRISM, the impact from the 
Zeller equation shows that 26% of runoff comes from the mine site (1,284 ac-ft from the 
mine site is 26% of the 4,975 ac-ft estimated from the entire watershed.  This recalculation 
indicates a substantial impact on the Outstanding Waters in Davidson Canyon.   

QAA (acre-ft) 
Area            

(square miles) 
Annual P 
(inches) 

Mean Elevation 
(ft) 

4,975 51.4 18.2 4,481 
1,284 7.11 22.2 5,146 

26%       
 
2.) Pima County recommended using a model that provides spatial and temporal change.  

Two such models already exist for this watershed but have not been evaluated for the FEIS.  
The first (Niraula, et al, 2012) was brought to HudBay’s attention during the ADEQ 
certification process. The second, a U. S. Geological Survey basin characterization model, 
was actually published in 2007, but only recently came to my attention.   We presented this 
during the meeting with the Corps of Engineers in April. We continue to believe that these 
two models are more representative of actual impacts because they includes spatial and 
temporal variability, which must be considered with an intermittent stream, such as the 
Outstanding Waters of Davidson Canyon, which contains dry reaches in part of the year.   

 
A simplified available groundwater recharge and runoff estimate (e.g. Flint and Flint, 2007), 
and has been done for the larger Rillito Watershed on a 270m grid.  Based on these areas, it 
is possible to estimate the relative impact of the mine site (CDM-Smith Mine Plan 07-09-12 
Attachment A) to the larger Davidson Canyon Watershed. 

    Acre-ft Mean (inch)   
Flint & Flint Total Watershed 22,495 8.2 Runoff 
  Rosemont 2,649 6.9 Runoff 
          
    12%     
          
Flint & Flint Total Watershed 18,683 6.8 Recharge 
  Rosemont 4,164 10.8 Recharge 
          
    22%     
          
PRISM Total Watershed 43,249 18.2 Precip 
  Rosemont 7,148 22.2 Precip 
          
    17%     

 
As the table shows, the mine site provides between 12 and 17% of the runoff and precipitation 
in the watershed, and 22% of the recharge.  All models indicate that the 4.3% cited in the FEIS 
significantly underestimates the impacts on downstream hydrology.



 

  

3.) Return period analysis of the limited data collected by HudBay is unlikely to provide estimates of average annual flows with acceptable 
confidence.  Pat Merrin from HudBay indicated that data collection would be the basis of future estimates of model calibration. HudBay 
stated that they believe the average annual discharges they provided are “conservative” relative to observed discharges so far.  This 
conclusion is not supported by the available data.   
 

We recently evaluated return-period data from the Walnut Gulch Experimental Watershed (concentration points 101 to 124) and the 
Santa Rita Experimental Watershed (SR4) as a basis of comparison of hydrologic models used in Pima County using method 17C in the 
HEC-SSP program.  Results for the 10 watersheds with an average of 41 years of data are summarized below.  
 

Concentration 
Point 

Drainag
e Area 

Years of 
Record 

Peak 
Observed 
Discharge 

100-Year Return Period Discharge       

50% 
Estimate 5% Estimate 95% 

Estimate 

Difference 
5% to 95% 

(cfs)  

Confidence 
Inverval/50
% Estimate 

50% 
Observed 
in Record 

(acres) (#) (cfs) (cfs) (cfs) (cfs)       
101 3.05 25 15.1 16.8 33.9 10.0 23.9 1.42 No 
102 4.29 53 18.4 19.8 27.3 14.6 12.7 0.64 No 
103 8.97 54 30.5 28.9 47.1 20.7 26.4 0.91 Yes 
104 10.82 53 43.5 37.8 56.5 28.7 27.8 0.74 Yes 
105 0.58 46 2.9 3.3 5.7 2.3 3.4 1.03 No 
106 1.11 51 7.1 5.9 9.1 4.4 4.7 0.80 Yes 
112 4.81 49 22.3 28.5 55.2 19.1 36.1 1.27 No 
122 2.22 14 5.7 7.2 17.6 5.4 12.2 1.69 No 
124 5.36 25 20.4 24.3 58.2 15.0 43.2 1.78 No 
SR4 4.88 42 23.9 22.7 35.7 17.8 17.9 0.79 Yes 

 Average 41     Average 1.11  

Conclusions: 
a.) Even with an average of 41 years of data, the range of the estimates is quite large, with the range exceeding the estimated 50% 

value on average.  This indicates that even with a substantial data set our ability to estimate the 100-yr peak discharges with return 
period methods is quite poor.   



  

b.) In only about 1/3 of the cases has a 100-year peak discharge (based on 50% estimate of peak 100-year discharge) been observed on 
the watershed.  This indicates that even with a very large dataset, the likelihood of having observed data for a design discharge is 
very small.  This means that one cannot rely on a short-term dataset to determine whether a model provides “conservative” 
estimates of basin hydrology. 

To  further evaluate the  value of the last seven years of data, we performed return period analysis on the last seven years of  data at the USGS 
Barrel Canyon gage (USGS # here): 
 

Concentratio
n Point 

Drainage 
Area 

Years of 
Record 

Peak 
Observed 
Discharge 

100-Year Return Period Discharge       

50% 
Estimate 5% Estimate 95% 

Estimate 

Difference 
5% to 95% 

(cfs)  

Confidence 
Inverval/50
% Estimate 

50% 
Observed 
in Record 

(acres) (#) (cfs) (cfs) (cfs) (cfs)       
101 3.05 7 6.6 10.2 31.8 6.9 24.9 2.44 No 
102 4.29 7 14.2 24.8 142.6 13.8 128.8 5.19 No 
103 8.97 7 23.9 38.2 285.2 21.2 264.0 6.91 No 
104 10.82 7 27.3 43.7 238.2 25.2 213.0 4.87 No 
105 0.58 7 1.2 3.0 30.5 1.5 29.0 9.67 No 
106 1.11 7 4.7 7.0 31.8 4.2 27.6 3.94 No 
112 4.81 7 7.3 19.0 1259.1 7.4 1251.7 65.88 No 
122 2.22 7 5.7 10.1 43.4 6.3 37.1 3.67 No 
124 5.36 7 7.2 10.8 31.3 7.5 23.8 2.20 No 
SR4 4.88 7 12.2 15.8 36.3 12.2 24.1 1.53 No 

 Average 7     Average 11.64  

 
 
This evaluation indicated that the error on the estimate was over eleven times larger than the estimate itself, showing that return period 
analysis for short datasets are nearly useless in estimating 100-yr flood peaks.
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ATTACHMENT 2:  

SEEING THE WATER FOR THE MODELS: PIMA COUNTY’S MODELING OF ROSEMONT MINE 
IMPACTS ON WATER RESOURCES IN DAVIDSON CANYON REMAINS ROBUST DESPITE 
COMMENTS BY WESTLAND RESOURCES  

Powell, B.F., J. Fonseca, E. Canfield, L. Orchard, and F. Postillion.  2016.  

 

This report was developed in response to HudBay’s criticism of the Powell et al. (2015) report 
and has not been reviewed in a previous Supplemental Information Report prepared by the U. 
S. Forest Service.  Pima County maintains the need for the employment of a SWAT model to 
estimate runoff and the need to acknowledge the orographic effect suggested by the mine in 
this report.  The lack of an observed orographic effect for the short period of record on the 
Rosemont site for the last few years [as reported in the recent Phoenix meeting] is irrelevant; 
for it to be absent on the Rosemont site and not other places in the region is counter to 
everything we know about the effect.   

Another key criticism of the HudBay report is that the Powell et al. (2015) report relied on 
incorrect data related to the channel invert; this report clearly demonstrates this assertion to 
be false.  

Finally, HudBay suggested that the 2015 report was incorrect because of minor statistical 
issues.  In the 2016, those issues were addressed, and the models rerun. Similar to the 2015 
report, the new analysis shows that depth to water in a well along Davidson Canyon was very 
tightly correlated with streamflow length, meaning that the Rosemont mine—by cutting of 
stormflows to Davidson Canyon—will lead to a reduction in groundwater levels.   

As noted in the 2015 and 2014 reports, this has important implications for effects on the 
aquatic resources of the Outstanding Waters. 
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Seeing the Water for the Models: Pima County’s Modeling of Rosemont Mine Impacts on 
Water Resources in Davidson Canyon Remains Robust Despite Comments by Westland 
Resources et al. (2016) 

 

May 24, 2016 

 

Brian Powell, Pima County Office of Sustainability and Conservation  
Julia Fonseca, Pima County Office of Sustainability and Conservation 

Evan Canfield, Pima County Regional Flood Control District 
Lynn Orchard, Pima County Regional Flood Control District 

Frank Postillion, Pima County Regional Flood Control District 
 

 
 

“The EIS must identify all the indirect effects that are known, and make a 
good faith effort to explain the effects that are not known but are 
‘reasonably foreseeable’." (Council on Environmental Quality 1981) 

 

Introduction 
As the federal decision-making process around the proposed Rosemont Mine comes to a close, 
Pima County and Pima County Regional Flood Control District continue to gather data relating 
to the stewardship of lands downstream of the proposed mine and to understand potential 
impacts of the mine on key resources on these same downstream lands.  The two principal 
areas of concern are the Cienega Creek Natural Preserve and the Bar V Ranch (Figure 1), which 
were purchased with public funds with the explicit purpose of preserving the ecosystem 
integrity of these landscapes.  Linking the two areas is Davidson Canyon, which contains both 
riparian and aquatic habitats.   

In 2015, Pima County provided the U. S. Environmental Protection Agency (EPA) and 
others a report (Powell et al. 2015) that contained additional information relevant to 
the inadequacies of the federal conclusions regarding the effects of the mine upon 
Davidson Canyon, particularly the riparian systems within and downstream of it.  This 
was the latest in a series of County reports and memos (e.g., Pima County 2013; 
Huckelberry 2014; Powell et al. 2014; Canfield 2016) addressing various long-standing 
inadequacies in the Final Environmental Impact Statement (FEIS; U.S. Forest Service 
2013), the federal mitigation measures regarding surface water and groundwater 
conditions, and the potential effects of the mine. 
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Figure 1.  Location of the proposed Rosemont mine in relationship to Davidson Canyon, Cienega 
Creek, and key conservation lands.  

Deficiencies of the FEIS and the proposed mitigations for waters regulated by the U.S. Army 
Corps of Engineers (Corps) have long concerned the EPA as well as other federal agencies 
involved in the Rosemont project.  As a result, the Council on Environmental Quality (CEQ) has 
been periodically convening the federal agencies to discuss their differences, in hopes of 
resolving issues before the Corps and U.S. Forest Service issue their decisions.   

Key uncertainties remain regarding the impacts of the mine, and Pima County has brought 
forward a robust dataset on key water resources in Davidson Canyon such as depth to shallow 
groundwater resources, stormwater flows, and length of surface water baseflows.  At the 
request of the EPA, Pima County gathered together these data and presented the results 
(Powell et al. 2015).   

Just prior to the CEQ’s most recent field visit (April 2016), federal agencies involved in the 
Rosemont issue received comments prepared for Rosemont Copper Company1 (WestLand et al. 
2016) that sought to refute many of the key points addressed by Powell et al. (2015).  The 

                                                           
1 The report submitted to Rosemont had little in the way of referenced or assigned authorship, 
so barring additional information; it is referred to here as Westland et al. (2016). 
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purpose of this Pima County report is to respond to the criticisms outlined by Westland et al. 
(2016); our responses generally follow organization of that report.   

2. Contribution of Barrel Canyon to Davidson Canyon 
Westland et al. (2016) points out the difficulties of quantifying the distribution of runoff in 
Barrel and Davidson Canyons while adding nothing to the knowledge base of these watersheds.  
Pima County continues to maintain that the hydrologic analysis in the FEIS is deficient in 
identifying the stormwater impacts to Davidson Canyon and Cienega Creek, and Powell et al. 
(2014, 2015) have used the most complete available data and scientifically sound 
methodologies to advance our general understanding of these systems.   

Westland et al. (2016) fail to present a scientifically supported alternative understanding of 
these systems, but instead simply point out perceived flaws and limitations found in the Powell 
et al. (2015) analysis.  They identify limitations in using gage records from the Pima County 
Automated Local Evaluation in Real-Time (ALERT) system to conduct hydrological analyses.  
Westland et al. (2016) also discuss the lack of a comprehensive understanding of the spatial and 
temporal variability in rainfall across the local landscape, as well as the difficulty in using both 
USGS and ALERT gages to quantify streamflow volumes, but fail to present any robust 
alternative explanation to model the hydrological dynamics of these systems.   

While we acknowledge there is much we do not currently understand, the onus is on Rosemont 
to demonstrate that their project will not adversely impact these resources. For example, Pima 
County has repeatedly suggested using the Soil Water Assessment Tool (SWAT) to evaluate the 
effects of the Rosemont mine on flows in Davidson Canyon.  We understand that there is 
currently a modeling effort underway to help reduce some uncertainty around this issue, and 
we sincerely hope that that effort will be employing and adapting the recently published SWAT 
model (Niraula et al. 2015).   

The following model parameterization suggestion has been made to the Arizona Department of 
Environmental Quality and HudBay previously (Canfield 2016), but we repeat it here: 

1.) Limits – watershed of Davidson Canyon through the confluence with Cienega Creek. 
2.) Topography –  

a. Existing Conditions - PAG LiDAR data at 10’ resolution Grid. 
b. Maximum Diversion – Rosemont Mine Plan of Operations (modification of 

existing conditions topography at mine site only) 
c. Post Closure – Rosemont Mine Plan 

3.) Curve Number – use PC Hydro tables (available on Web PCHydro, which are based on 
SSURGO soils data (10m) and reclassified Southwest ReGAP cover).  Evaluation vs 
observed data runoff data (Stewart et al 2013) has indicated that the PC Hydro Curve 
Number values show less systematic bias than the USDA CN Tables. 

4.) Vegetated Cover -  
5.) Observed Climate – period of record coincident with observed runoff monitoring at 

Barrel Canyon (USGS 09484580 2009 to present) 
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6.) Historical Climatic Data - PRISM climatic data (800m) input  
a. 30 yr ‘Normal’ climate with the SWAT Weather Generator 
b. Daily Precipitation 
c. High and Low Temperature 
d. Reference ET 

7.) Simulations  
a. Baseline (pre-site development) 
b. Maximum Diversion  
c. Post-closure 

8.) Evaluation Point 
a. At Mine Compliance Point 
b. Upstream Edge of OAW 
c. At Confluence of Davidson Canyon and Cienega Creek 

Evaluation Criteria 
1.) Model Comparison with Observed at Barrel Canyon Gage 

a. Number of Days of flow 
b. Peak Daily Flow and Volume 
c. Seasonal volume of flow 
d. Annual volume of flow 

2.) Historical Climate Modeling of Annual Volume - for Each 30 year simulation 
a. High Volume 
b. Low Volume 
c. Average 

3.) Historical Climate Modeling of Seasonal Volume  - for Each 30 year simulation 
a. High Volume 
b. Low Volume 
c. Average 

 

Influence of Barrel Canyon and the Orographic Effect 
If constructed, the Rosemont Mine would impact water inputs (e.g., stormwater and baseflow) 
to Davidson Canyon.  An important element to understanding the extent and duration of those 
impacts is a more comprehensive description of the role that water movement through Barrel 
Canyon contributes to the hydrology of downstream regions in Davidson Canyon and Cienega 
Creek.  Furthermore, a physical process known as the orographic effect must be considered to 
fully understand the dynamics of water movement through watersheds moving across significant 
topographical relief. 

The orographic effect, which is the phenomenon of higher precipitation at greater elevation due 
in part to the reduced capacity for an air mass to retain moisture as the temperature decreases 
beyond its dew point, is a well-documented and accepted phenomenon (e.g., Daly et al. 1994) 
and is used in a wide variety of modeling approaches.  Westland et al. (2016) incorrectly echoes 
Rosemont’s continued assertions (citing the FEIS) that orographic effects have been accounted 
for in their assessment of mine impacts to the watershed.   
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The FEIS very clearly does not include orographic effects because the equation used to determine 
this did not contain an orographic effect parameter in the modeling of the predicted reductions 
in storm flow, making any estimates of the mine’s impacts incomplete. Page 536 of the FEIS 
concludes the following: 

Changes in surface flow and, therefore, to the recharge to shallow alluvial   
aquifers are possible as a result of disturbance by the mine and the removal 
of portions of the watershed upstream. The effect of the reduction in surface 
flow is estimated and could reduce storm flows by 4.3 [for the Preferred 
Alternative] to 11.5 percent, depending on  alternative, but  this effect on  
recharge is likely to  be overestimated, with the contribution being less 
owing to the distance downstream of the project area and substantial 
channel losses. Predictions of loss of recharge to the shallow alluvial aquifer 
have a high level of uncertainty because of the nature of the channels and the 
relatively great distance between the impacts from the proposed mine and 
lower Davidson Canyon. (USFS 2013)  

However, the values of 4.3 percent to 11.5 percent come from a numerical calculation (cited as 
SWCA Environmental Consultants 2012) that in turn cited Zeller (2011), which uses the 
calculation: 

𝑄𝐴𝐴𝑟 = �
𝐴𝑟
𝐴𝑛
�
0.6636

𝑄𝐴𝐴𝑛 

Where: 

QAAr is the reduced average annual runoff (acre-ft) 
QAAn is the average annual runoff under natural conditions (acre-ft) 
Ar is the reduced watershed area assuming some diversion to mine (square 
miles) 
An is the natural watershed area (square miles) 

 

Importantly, because there is no parameter that models precipitation included in this equation, 
the equation clearly does not take into consideration any orographic effects, or differences in 
annual rainfall at higher elevations in the watershed.  In fact, Zeller 2011 states: “assuming on a 
watershed-wide basis the average-annual precipitation, P, would not change meaningfully as a 
consequence of a small reduction in watershed size”. Consequently, because the language in 
the FEIS clearly cites these calculations, it is clear that the modeled impacts did not take into 
consideration average annual precipitation (p. 428-429). 

As such, Pima County continues to assert that orographic effects are not accounted for in the 
assessment of downstream runoff volumes in the FEIS, that the inclusion of these effects in the 
modeling of post-mine conditions may significantly alter the current analysis of impacts in the 
FEIS, and that the continued assertion that they are accounted for is factually in error. 
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Data Limitations 
In section 2.2 of their report, Westland et al. (2016) point out that precipitation is variable 
across the landscape, a phenomenon that is well known in particular for southern Arizona. 
Westland et al. (2016) go on to cite data from two precipitation gauges in the Cienega Creek 
watershed (including the Empire Peak gage, the highest elevation in the watershed) and use the 
differences between the precipitation data collected at these two locations to seemingly 
suggest that the orographic effect does not, in fact, exist.        

Pima County is aware that the Empire Peak precipitation gage consistently shows lower 
readings than other, lower elevation gages in the watershed (Powell 2013); we have been 
transparent about this observation.  Though we do not know for sure why this is the case, we 
suspect that it is because the gage is placed at the highest point on Empire Peak and that 
consequently wind impacts the estimate. This is a well-known phenomenon that has been 
widely accepted by the scientific community and that is taken into consideration when 
interpreting precipitation data collected in such a scenario (Nešpor and Sevruk 1999).  The 
Regional Flood Control District placed the gage at Empire Peak because other infrastructure is 
located on that site and not because it is representative of precipitation at that elevation. If, in 
fact, the orographic effect does not exist in the Barrel and Empire areas, then surely 
meteorologists would be interested in this anomaly. 

In Section 2.1 of the April 19 Memo, Westland et al. (2016) attacks the use of ALERT streamflow 
data used in the Powell et al. (2015) report, and then in section 2.2 uses ALERT precipitation 
data to support their assertions, thereby highlighting the inconsistencies in their criticisms.  The 
fact is that in both cases the limited spatial and temporal data available underscores the need 
for additional instrumentation and monitoring to accurately characterize the surface water 
hydrology of Barrel and Davidson Canyon, something that is lacking in the FEIS. They observe 
that the relative lack of directly measured hydrologic data, temporally abbreviated datasets and 
the coarse spatial distributions of data-collecting instruments makes using these data difficult 
to adequately describe watershed characteristics.  In fact, the flaws pointed out (some valid and 
some not) actually corroborate the County’s position that the FEIS has not adequately 
described the proposed Rosemont Mine’s impact on the Davidson Canyon watershed.  If, as 
they point out, the available data is insufficient to characterize the watershed’s hydrologic 
characters, how is it possible to, at the same time, use the very same data to reach the 
conclusion that these resources will not be adversely impacted?  Of course the available 
datasets have limitations, and additional data and analyses are warranted and needed.  We 
continue to maintain that Hudbay has a responsibility to add to the knowledge base considering 
their potential to significantly impact these resources, but seemingly they have resisted doing 
so thus far.     

Westland et al. (2016) asserts that ALERT data in Davidson Canyon does not account for low 
flows.   
One of the primary criticisms by Westland et al. (2016) is that discharge values of zero are 
assigned to flow depths less than 1.4 feet at the Davidson Gauge (ALERT site 4313).  This issue is 
not that low flow data was not collected or that ALERT streamflow sensors are not capable of—
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or suitable for—capturing low and moderate flows.  In fact, the flow sensor at ALERT station 
4313 is located directly at the channel invert and is in a position specifically designed to 
measure low and moderate flows as well as flood flows (Figures 2 and 3).    

The ratings used to display data on the ALERT website http://alert.rfcd.pima.gov/perl/pima.pl 
are sometimes intentionally truncated for a variety of reasons, and the truncated data set was 
used in the Powell et. al (2015) report.  The complete data set, with discharge estimates for all 
stage values (including those below 1.4 feet for the period of July 15 – November 25 2015), is 
included in Figure 4.   

Assigning discharge values to low flows increases the total flow volume calculation for the 
period of July 15 – November 25 of 2015 from 470 acre-feet—as reported in Powell et al. 
(2015)—to approximately 1600 acre-feet.  The 470 acre-feet figure suggested that a 
disproportionately large percentage of total Davidson Canyon watershed volume is produced 
by Barrel Canyon.  While the higher estimates of surface flow seems to counter our original 
argument, it is, as pointed out by Westland et al. (2016) a very short data set and the distance 
between the USGS gage at Barrel Canyon makes quantifying the overall flow contribution from 
these watersheds a difficult exercise for both Pima County and Rosemont. Neither Pima County 
nor Westland’s analyses can correct the fact that the FEIS has done an inadequate job at 
describing the proposed Rosemont mine’s impact on stormwater and baseflows in Barrel and 
Davidson canyons.   

 

 

Figure 2. ALERT site 4313.  Picture shows the location of the re-located pressure transducer outside of 
the stilling well.  Photo taken on September 29, 2015. 

http://alert.rfcd.pima.gov/perl/pima.pl
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Figure 3.  ALERT site 4313. View is upstream and shows the location of the pressure transducer 
located at the channel invert.  Photo taken on September 29, 2015. 

 

 

 

Figure 4.  Non-truncated dataset of all storm water discharge, including flows of less than 1.4 feet, at 
ALERT site 4313 in Davidson Canyon for July 15 – November 25, 2015.  

 

 

0

500

1000

1500

2000

2500

3000

7/15/2015 8/4/2015 8/24/2015 9/13/2015 10/3/2015 10/23/2015 11/12/2015

Di
sc

ha
rg

e,
 in

 c
ub

ic
 fe

et
 p

er
 se

co
nd

 

Date 

Discharge recorded at ALERT site 4313 between July 15 and November 25, 2015   



Pima County’s Response to Westland Resources et al. (2016) 

9 
 

Additionally, Westland et al. (2016) also challenge the use of ALERT data recorded at ALERT site 
4313 based on their presumption that scour and sedimentation have not been accounted for 
and that the stage/discharge relationship has not been maintained to account for changes in 
bed elevation.  Westland et al. (2016) arrives at this conclusion erroneously.  In fact, subtle 
shifts in the rating are made based on measured invert elevation after every field visit, which is 
typically twice per year.  The mistake made by Westland et al. (2016) in this criticism is that the 
website they accessed (http://alert.rfcd.pima.gov/perl/pima.pl) is meant to display real-time 
data and not to disseminate historic information.  The website disclaimer clearly states that the 
data are for “general information only”. The database software used by this website to convert 
stage (depth) to discharge only allows one rating for the entire period of record so shifts or 
adjustments in the rating cannot be ascertained by an examination of data derived from this 
source alone.  Internally, our primary ALERT database is operated with more sophisticated base 
station software that allows multiple ratings and invert elevation adjustments to be applied to 
multiple discrete time periods. 

Furthermore, in the interest of transparency, these data are now available to be used to help 
reduce any uncertainty about the impacts of the Rosemont Mine and we welcome the use of 
these data.       

2.3 Runoff Variability 
Westland et al. (2016) presents a discussion of runoff variability between the USGS gauge 
09484580 located at Barrel Canyon and the ALERT site 4313 streamflow gauge.  It is unclear 
what exactly they are trying to establish but they show that runoff occurred at both locations 
on the same day on only three occasions during the July 15 – November 25, 2015 sampling 
period.  As noted above, Westland et al. (2016) used an incomplete record of discharge for their 
analysis.  In actuality, when using the complete dataset (Figure 5), it is clear that 70-percent of 
runoff events measured at the Davidson Canyon ALERT gage occurred on days where discharge 
was also recorded at Barrel Canyon.  Barrel Canyon recorded more days of runoff than 
Davidson Canyon, but 50-percent of the runoff events recorded at Barrel Canyon also 
corresponded with days where runoff was measured at Davidson Canyon.  As we have already 
acknowledged and pointed out, this temporally narrow data set is not sufficient to fully 
describe long-term watershed characteristics, but it does suggest that runoff events in the 
upper and lower watershed are not as temporally isolated as Westland et al. (2016) claim. 

http://alert.rfcd.pima.gov/perl/pima.pl
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Figure 5. Runoff volume (acre feet) comparison between Davidson and Barrel canyon showing their 
close correlation. 

  

3. Influence of Streamflow on aquifer recharge in Davidson Canyon 
In section 3 of their report, Westland et al (2016) state that the correlation between stream 
flow and shallow groundwater levels is “axiomatic”, well known to Arizona Department of 
Water Resources, and addressed in the Forest Service’s Final Environmental Impact Statement 
(FEIS) for the Rosemont project.  In fact, the FEIS does not adequately account for the fact that 
the project will starve Davidson Canyon of baseflow and stormflows, both of which are critical 
to both streamflow AND groundwater recharge.  Pima County has long questioned the equation 
on which the widely cited loss of 4-11.5% of surface water contributions is predicated.  In fact, 
that reported figure is based on work by Zeller (2011) and Krizek (2010) with follow-up work by 
SWCA Environmental Consultants (2012). None of these efforts looked at the baseflow 
conditions; Krizek (2010) for example, only looked at stormflows, and did not address baseflow, 
which means that these efforts present an incomplete scenario of the true complexity of the 
hydrologic system in the watershed.   

By contrast, Pima County has brought forward a robust and long-term dataset on the 
relationship between flow, streamflow length, and depth to groundwater at lower Davidson 
Canyon.  More recently, that dataset has been enhanced by an automatic datalogger in the 
Davidson 2 well, which allows for a greater insight into the responsiveness of the local aquifer 
to both stormflows and baseflows.  These are critical and valid lines of evidence and can be 
used to model reductions in baseflow and stormflows to Davidson Canyon, similar to the work 
by Powell et al. (Figure 2; 2014).  Unfortunately, Westland et al. (2016) did not take an 
opportunity to use the available Davidson Canyon data to model impacts on streamflow length, 
but instead simply criticized the model that Pima County used to do so. 
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4. Relationship between depth to water and length of streamflow in Davidson 
Canyon  
Westland et al. (2016) was critical of the model produced by Powell et al. (2015) examining the 
relationship between streamflow length and depth to groundwater.  Here we take a closer look 
at that critique, but it is important to note that here we will not address at length all of the 
minor quibbles perceived by Westland et al. (2016, section 4.3) with regards to “other statistical 
problems”; in a few cases they are correct (e.g., an axis was not labeled), but in most cases they 
are neither correct nor do their points refute the fundamental relationships that are so 
important to the issues at hand. 

A primary concern to Westland et al. (2016) is that Powell et al. (2015) used a linear model with 
“censored response variables”. We appreciate the authors pointing out this statistical minutiae 
to us and thus we have rerun the analysis without the zero values and with the two new values 
from late 2015.  Figure 5 is the result of the re-run model using simple linear regression, which 
accounts for 71% of the variation in the data.  Had Westland et al. (2016) done these analyses 
themselves, they would have seen that removing the zero values had no impact on the model 
outcome.    

 

Figure 5.  The relationship between streamflow length and depth to water in the Davidson #2 
well.  This is the same as Figure 6 in Powell et al. (2015) but with the zero values removed.  
Removing the zero values had no impact on the strong statistical relationship.  The 
environmental connection between these two variables remained the same.    

 

The second key issue raised by Westland et al. (2016) is that Powell et al. (2015) “fail to note or 
understand the effect of seasonal changes on the regression model.”  This is false from both the 
perspective of interpretation and modeling. From the modeling perspective, the variable month 
was used in the original analysis as an explanatory variable.  As a response to the Westland et 
al. (2016) suggestion to exclude the zero values, we reran the analysis, which gave us 19 data 
points.  The coefficient of determination (or the proportion of the variation in the dependent 
variable that is predictable from the independent variable) of the model that includes both 
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month and depth to water is 0.73, which is similar to the coefficient of determination of the re-
run model (0.71).  Because an advantage of multiple linear regression is its ability to inform us 
of the relative contribution of each variable to the model, we weighed the contribution of 
month and depth to water. We find that depth to water has considerably greater influence on 
the model than does month.  Westland et al. (2016) failed to note this fact and instead 
suggested that a series of simple linear regression analyses with high coefficients of variation 
was the same as saying they all contributed about the same to the model outcome.  Their 
attempt at a multivariate regression failed to highlight the relative contributions of month and 
depth to water. 

From the perspective of interpretation, Westland et al. (2016) state that month in the final 
model is really a proxy for precipitation.  Precipitation, not month, is clearly the driver and we 
see the expression most dramatically as stormflow in Davidson Canyon, but its influence on 
baseflow conditions (measured as length of streamflow) and depth to water are also evident.       

Conclusion 
By trying to discredit Powell et al. (2015), Westland et al. (2016) appear to be attempting to 
create a diversion from the real issue. Scrub away minor statistical issues and concerns about 
labeling axes and we in fact find some level of common agreement: precipitation is driving 
stormflows and baseflows and thus aquifer recharge, aquatic resources, and mesic and 
hydroriparian wildlife and their habitat.  Altering the key outcomes of precipitation, stormflow 
and baseflow, will impact these key resources.    

Natural variation in these systems is well known and documented, including Powell et al. 
(2015), but the key question that Pima County and others have unsuccessfully lobbied the 
Forest Service to thoroughly address for years remains: what additional impact will the 
Rosemont project have on these resources?  As noted elsewhere in this report, the work by 
Krizek (2010) is woefully inadequate.  It is unfortunate that instead of using robust statistical 
and technical methodologies to contribute to a better understanding of these resources, the 
companies behind the Westland et al. (2016) report simply disparage legitimate attempts to do 
so.  The famous statistician John Tukey once said: “far better an approximate answer to the 
right question, which is often vague, than an exact answer to the wrong question, which can 
always be made precise”.  We think that Westland et al. (2016) and other analyses by 
Rosemont consultants continue to seek precise answers to the wrong questions.          

In conclusion, neither our analysis nor theirs can completely address the deficiencies of the EIS. 
Modeling of changes in the Davidson watershed was identified as a need, and the FEIS was 
completed without adequate analyses.  We once again call on the Forest Service to uphold the 
letter and spirit and NEPA by using models that account for variation in rainfall in addition to 
modeling the projected land-use impacts to storm flows and baseflows and the resulting 
diminishment of hydrological and biological resources of Davidson Canyon and lower Cienega 
Creek.    
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ATTACHMENT 3:  

SOURCES OF RECHARGE TO GROUNDWATER IN DAVIDSON CANYON, SOUTHEAST ARIZONA—An Isotopic 
Tracer Study by Rachel Tucci and Jennifer McIntosh, 2015. 

Isotopic values for local rainfall differ from Tucson- Researchers at University of Arizona (UA) have 
analyzed isotopic values for summer and winter precipitation data from the Rosemont Project area. The 
average summer precipitation values from the Rosemont area, collected in the last few years, differ 
from the long-term average of Tucson precipitation, whereas average δ18O‰ values for winter 
precipitation are similar.    Also, unlike the long-term record for the Tucson Basin and Santa Catalina 
Mountains, there is no discernible pattern in δ18O‰ values of precipitation with elevation in the local 
precipitation data so far collected by Rosemont or UA researchers. 

Isotopic values for discharge in Outstanding Arizona Waters (OAW) reach are consistent with a mixture 
of winter and summer recharge- Based on all available rainfall isotopic data including those collected by 
Rosemont as well as Pima County, groundwater and surface water discharges in the Davidson watershed 
appear to be a mixture of winter and summer recharge.    The recent UA data includes a new 9/30/14 
value of -9.9‰ δ18O and -72.0‰ δD for streamflow in the OAW at 31.985306 degrees latitude and -
110.647 degrees longitude at elevation 3519 feet (data from UA Environmental Isotope Laboratory), 
consistent with winter precipitation average values (-10.3‰ δ18O). The values for monsoonal 
streamflow are at odds with TetraTech’s interpretation that Davidson Canyon base flows in the 
Outstanding Arizona Waters (OAW) are the product of local runoff events only.  

Upper Davidson Canyon baseflow is a mix of young and old water- Researchers at University of Arizona 
have analyzed for tritium in the base flow of Davidson Canyon on March 26, 2016 at location 31.86569, -
110.68597, elevation 4291 feet (data from UA Environmental Isotope Laboratory).  Tritium values were 
detectable but lower than ambient rainfall values, suggesting a mix of old and young water.  The tritium 
value would be consistent with an interpretation that recent recharge is a source of water contributing 
to base flow, along with older groundwaters which support intermittent baseflows.  This location is just 
downstream of the Barrel Canyon stream gage.  

  



Sources of recharge to groundwater in Davidson Canyon, SE Arizona: an isotopic tracer study
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ATTACHMENT 4:  
WILL PERIMETER CONTAINMENT AREAS BE DRAINED? 
 
Perimeter Containment Areas (PCAs) are environmentally damaging to downstream Waters and 
should be eliminated:  The large runoff retention areas known as Perimeter Containment Areas 
(PCAs) were not identified or analyzed in the Clean Water Act 404(b)(1) alternatives analysis or 
elsewhere in the FEIS. These areas are not constructed features; they are passively created by 
waste and tailings fill, which has the effect of impounding flow from several watersheds.  The 
PCAs should be drained to reduce impacts on downstream Waters during operation of the mine.  
This is considered a best management practice.   
 
The Forest has not considered this effect. We objected to the effects of retaining runoff in the 
PCAs during the Forest Service’s EIS objection period and proposed drainage channels to reduce 
impacts to downstream Waters (see figure in the attachment).   
 
During the objection meeting, Rosemont representatives acknowledged that perimeter channels 
were likely feasible, as noted in the meeting summary discussing our objections (see excerpt in 
the attachment). The Forest Supervisor was directed to conduct further evaluation and 
discussion with the applicant, but there is no evidence in the record available to us that this was 
ever done. 
 
If the areas are not drained, the effects should be disclosed.   
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Two Draft Objections to FEIS and ROD 

February 11, 2014  mk 

 

OBJECTION  1 

Significant surface waters from the western and southern portions of the mine site should be 
released in perpetuity for downstream discharge 

Rosemont Copper still intends to capture and retain surface water from an approximately 1 
square mile watershed to the west of the mine pit and along the southern perimeter of the 
waste rock disposal area.  This water should be released downstream into Trail Creek in 
perpetuity as part of the site water management plan. 

Prior Written Comments and Relation to Objection 

Prior written comments can be found at:  Pima County Comments - Rosemont Copper Mine 
Preliminary Administrative Final Environmental Impact Statement, August 14, 2013, pp. 
161-162, figure p.163 

This objection and the prior written comment address the same subject matter. 

Description of Aspects of the Proposed Project Addressed by the Objection 

As shown in the PA DEIS (Chapter 2, p57, Figure 19 – Barrel Alternative Stormwater 
Concept) and on Figure 13 (Barrel Alternative Landform) of the CDM Smith Preliminary 
Reclamation and Closure Plan (July 2012), two Perimeter Containment Areas (PCA2 and 
PCA3) are to be located along the southern boundary of the Waste Rock disposal mound.  
The PCAs are stormwater retention basins, intended to capture and hold all incoming surface 
water, with no release to downstream drainages. 

Objection Figure 1 (February 2014) is based on Figure 13 (Barrel Alternative Landform) of 
the CDM Smith Preliminary Reclamation and Closure Plan (July 2012).  As shown on 
Objection Figure 1, stormwater which is intended to be collected and retained in PCA2 and 
PCA3 includes contributions from: the lower slopes of the Waste Rock mound and adjacent 
upper slopes of the Barrel Canyon watershed (Area 1), and the entire upgradient watershed 
area associated with the Pit Diversion Channel (Area 2).  Area 1, comprising the area which 
is not planned for downstream drainage between the Waste Rock mound and the upper Barrel 
Canyon watershed divide, has a surface area of about 335 acres.  Area 2, consisting of a 
mountainous watershed which sheds surface water to the Pit Diversion Channel for transfer 
into Area 1, has a surface area of about 240 acres with an approximate 100-yr discharge of 
1800 cubic feet per second. Combined, Areas 1 and 2 have a watershed surface area 
approaching 1 square mile in size. 
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As noted in the FEIS Volume 2, Chapter 3 of the DEIS under Barrel Alternative-Stormwater 
Management after Closure, p. 425 “The diversion channel west of the pit would collect 
precipitation in stormwater retention ponds along the southern toe of the waste rock facility 
and would be allowed to infiltrate as aquifer recharge, but it would not be able to flow 
downstream as surface water due to topography”. 

The “topography” referenced here is simply the geometric result of construction of the waste 
rock pile onto the existing slopes of upper Barrel Canyon (the resultant surface of the large 
graded pile superimposed on hilly topography nearby the upper watershed boundary).  As a 
result of construction, stormwater collecting in Area 1becomes trapped between the lower 
slopes of the Waste Rock mound and the existing, undulating upper slopes of the head of 
Barrel Canyon.  As noted above, in addition to the capture of all waters from the Area 1 
watershed, all water collected from the Area 2 watershed and transmitted by the Pit 
Diversion Channel is also captured and held without release in these two large surface water 
trapping areas. 

Stormwater retained in PCA2 and PCA3 is problematic both during mining operations and 
throughout the post-closure period.  Retained stormwater will reduce the quantity of surface 
water which is released downstream of the mine site.  This represents a significant, 
permanent reduction of a valuable downstream surface water resource, with associated 
adverse impacts to habitat and riparian resources, and downstream recharge. 

In addition, stormwater ponded against mounded waste rock to depths of up to about 50 ft 
may cause leaching of contaminants as the ponded water moves laterally into and through the 
waste rock mound.  The infiltration of ponded water from PCA 2 and PCA 3 through the  
waste rock materials may also infiltrate tailings materials deposited downstream within the 
Barrel Canyon channel, with the potential to cause additional contamination of surface water 
and shallow groundwater downstream of the mine site.   

Suggested Remedies to Resolve the Objection 

Surface waters collected in Areas 1 and 2 certainly do not have to be captured and held in 
PCA2 and PCA3.  These waters can, and should, be collected and transferred via a 
continuous perimeter drainage channel, and released downstream into the Trail Creek - 
Barrel Canyon drainage system as a fundamental stormwater management component of the 
facility operational and postclosure condition.   

The Forest Service should require Rosemont Copper to professionally design and construct a  
stormwater management channel along the southern perimeter of the Waste Rock mound to 
collect and transmit surface waters from the Pit Diversion Channel (Area 2 on Objection 
Figure 1), and the lower side slopes of the Waste Rock mound and adjacent upper Barrel 
Canyon watershed (Area 1 on Objection Figure 1).  The stormwater management channel 
would transfer these surface waters into the FEIS Wrap-A-Round channel alignment located 
at the east end of Area 1 (Objection Figure 1).  From this point, the collected surface waters 
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could then be transferred around the eastern side of the Waste Rock mound for release 
downstream in perpetuity into Trail Creek at location SW-2, the outlet of the Wrap-a-Round 
channel. 

There is sufficient grade for a continuous perimeter stormwater channel from PCA2 all the 
way around to the Trail Creek outlet at location SW-2.  As shown on Objection Figure 1, the 
Waste Rock mound perimeter distance from Point SW-1 (elev ~ 5220 msl) to Point SW-2 
(elev ~ 4820 msl) is about 20,000 ft, with a corresponding elevation drop of about 400ft.  
This corresponds to an average slope of approximately 2% for the perimeter system. 

Construction of a stormwater management channel through the Area 1 zone could be 
accomplished by integrating and implementing the following operations: 

A. Design the stormwater channel per standard engineering state of the practice, including 
minor modifications to the geometry of the southern Waste Rock mound side slopes to 
facilitate passage of perimeter stormwater. 

B. Per the final design, perform the necessary excavations and fills through the hilly 
topographic slopes of upper Barrel Canyon adjacent to the Waste Rock mound, in order to 
obtain the required width and channel grade of the perimeter stormwater managment system.  

C. Utilize abundant waste rock materials for construction of the perimeter stormwater 
management channel, including placement of waste rock materials within the channel area 
between the Waste Rock slope and the upper Barrel Canyon slopes.  Utilization of waste rock 
as a construction fill material will reduce the volume of excavation required into the existing 
side slopes. 

Design and construction of a continuous perimeter stormwater system is doable, has real 
benefits to the community and environment, and factually constitutes a minor part of these 
primary planned mining operations:    

- Excavation and disposal of 1.9 billion tons of waste rock and tailings 

- Creation of a permanent 4.5 square mile waste disposal landform on Federal and State 
lands 
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OBJECTION  2 

Significant surface waters from the northeast portions of the tailings mound should be released in 
perpetuity for downstream discharge 

Rosemont Copper still intends to capture and retain surface water from an approximately 75 
acre watershed area on the lower side slope of the northeastern portion of the tailings mound.  
This water should be released downstream into Barrel Canyon as part of the site water 
management plan. 

Prior Written Comments and Relation to Objection 

Prior written comments can be found at:  Pima County Comments - Rosemont Copper Mine 
Preliminary Administrative Final Environmental Impact Statement, August 14, 2013, p. 163 
and figure on same page 

This objection and the prior written comment address the same subject matter. 

Description of Aspects of the Proposed Project Addressed by the Objection 

As shown on Objection Figure 1, there is no collection channel planned to transfer water 
collected at the base of the Area 3 sideslope interval.  An additional wraparound or perimeter 
channel should be constructed at this location along the northeastern side of the Tailings 
mound.  Instead, stormwater collecting from this approximate 75 acre watershed side slope 
simply ponds along the base of the sideslope, within three main tributary areas below the 
adjacent north-trending ridgeline.  This situation is similar in nature to the trapped water in 
PCA 2 and PCA 3 as described above in Objection 1.   

Stormwater retained in pools against the waste rock buttress at this location is problematic, 
both during mining operations and throughout the post-closure period.  Retained stormwater 
will reduce the quantity of surface water which is released downstream of the mine site, both 
from the approximate 75-acre mound side slope area and also the adjacent hilly sideslope to 
the crestline.  This represents a significant and permanent reduction of a valuable 
downstream surface water resource, with associated adverse impacts to habitat and riparian 
resources, and downstream recharge. 

In addition, stormwater ponded against the mounded waste rock may cause leaching of 
contaminants as the ponded water moves laterally into and through the waste rock buttress.  
The percolating water may also may also reach and infiltrate tailings materials deposited 
downgradient within the Barrel Canyon channel.  Fluid contact with waste rock and/or 
tailings materials includes the potential to cause contamination of surface water and shallow 
groundwater downstream of the mine site.  
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Suggested Remedies to Resolve the Objection 

The Forest Service should require Rosemont Copper to professionally design, and construct, 
an approximate 5000 ft long stormwater management channel along the northeastern 
perimeter of the Tailings mound to collect surface waters from the lower eastern side slope 
(Area 3 on Objection Figure 1).  Surface waters collected along the base of this slope should 
be routed to the tailings mound side slope stormwater channel shown at location SW-3, for 
transfer into the northern Wrap-A-Round channel and release in perpetuity at the channel 
outlet into downstream Barrel Canyon. 

The Forest Service should require Rosemont Copper to professionally design and construct 
the stormwater management channel at the base of the 75-acre tailings mound side slope.    
Construction of the stormwater channel could be accomplished by integrating and 
implementing the following operations: 

A. Design the stormwater channel to transfer collected water per standard engineering state 
of the practice. 

B. Per final design plans, perform the necessary excavations through the hilly topographic 
slopes of upper Barrel Canyon adjacent to the base of the waste rock buttress on the 
perimeter of the Tailings mound, in order to obtain the required width and channel grade of 
the perimeter stormwater managment system.  

C. Utilize abundant waste rock materials for construction of the perimeter stormwater 
management channel where advantageous, including placement of waste rock materials 
within the channel area between the waste rock slope and the eastern upper Barrel Canyon 
watershed slopes.  Utilization of waste rock as a construction fill material will reduce the 
volume of excavation required into the existing side slopes. 

Design and construction of a stormwater management channel at this location is doable, has 
real benefits to the community and environment, and factually constitutes a minor part of 
these primary planned mining operations:    

- Excavation and disposal of 1.9 billion tons of waste rock and tailings 

- Creation of a permanent 4.5 square mile waste disposal landform on Federal and State 
lands 
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ATTACHMENT 5:  
 
EFFECTS OF NEW PIT DEWATERING PLAN HAVE NOT BEEN FULLY EVALUATED; WILL HUDBAY  
NEED TO PUMP MORE THAN 18,500 ACRE-FEET? 
Excerpts from NI 43-101 Technical Report, Feasibility Study, Rosemont Project, Pima County, 
Arizona, USA.  Prepared by Cashel Meagher, HudBay, March 30, 2017. 
 
HudBay’s pit dewatering plan identifies the need for substantial pumping prior to “pre-
stripping” in order to improve rock stability during pit excavation. Ten wells would be installed 
and pumped during pre-production, for a total of 14 wells during “pre-mining”.  The plan limited 
pre-production pumping to 18,500 acre-feet of water. 
 

Pumping from the dewatering wells is described in the EIS to be limited to 18,500 acre-feet of 
water over the life of the mine, but the HudBay plan interpreted that limit to be for pre-
production pumping.  Will HudBay be able to operate the mine within the 18,500 acre-feet limit 
over the life of the mine, or will they need to increase the limit?   
 
No disclosures are made in the FEIS or subsequent Supplemental Information Reports regarding 
effects of transporting this water from the wells across Forest Service land, presumably in 
pipelines.  If so much of the water is produced prior to stripping, how will the water be used?  
Will any of this water will be disposed in natural drainages?  The Forest Service has said, during 
the objection process that no special-use permit is needed for these features, but the means and 
effects of dewatering must still be disclosed.   
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ATTACHMENT 6: CONFLICTING BASELINES FOR WATER QUALITY IMPAIR FUTURE ENFORCEMENT 
 
ADEQ’s  definition of the water quality baseline is illegal, unwise, and cause conflicts with the 
federal definition in the Environmental Impact Statement.  Among other problems, ADEQ’s 
definition of the water quality baseline conflicts with the U.S. Forest Service’s FEIS, which states 
that “baseline conditions would be established prior to mine construction (before pre-mining 
phase)” (see FEIS Appendix B at B016). Instead, as part of its 401 certification, the state of 
Arizona accepted Rosemont’s definitions of the baseline as described in a “Surface Water 
Mitigation Plan” that was never subject to public review or comment.   
 
Under the Plan’s definition, water quality impacts prior to the “larger-scale stormwater 
impoundments” are constructed would be deemed natural variations and exceedances of 
surface water quality standards would not trigger any mitigation of water quality impacts. The 
baseline is defined in a way that permit 404-regulated activities to occur, and these may 
influence the water quality observed during the earliest phases of opening the mine. 
 
Baseline water quality data should exclude data collected during and after clearing and grubbing 
of the land surface, the construction of pit diversion channels and impoundments other than the 
vaguely worded “larger-scale impoundments” in the current definition, and the construction of 
haul and access roads.  Including 404-regulated impacts as part of baseline and pre-judging any 
resulting changes as “natural variation” is arbitrary and capricious.  Including clearing and 
grubbing in the baseline does not make sense, given that the natural soil in the area is observed 
to have elevated levels of soluble metals, and may have contributed to dissolved metals in 
recent stormwater samples. 
 
The water quality baseline as defined includes mine construction activities which are regulated 
by the Forest Service.  Rosemont representatives at a recent meeting, hosted by the Corps of 
Engineers in Phoenix, seemed to agree that a revision of this definition is warranted, but this 
flawed definition currently stands as the basis for this 401 certification.  Should the Corps or 
Forest Service wish to pursue enforcement independent of the state’s authority, there would be 
an inherent conflict between the water quality baseline as defined in the FEIS and in the 401 
Certification. 
 
Having recently exhausted administrative remedies, on May 5, 2017, Pima County and the 
Regional Flood Control District filed an appeal of ADEQ’s administrative decision in Maricopa 
Superior Court. 
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ATTACHMENT 7: 
 
THE SAWMILL FIRE BURNED HABITAT OF LISTED SPECIES IDENTIFIED IN THE BIOLOGICAL 
OPINION 
 
The Sawmill Fire is much larger than previous fires evaluated in the Rosemont EIS process.  The 
fire has directly altered habitat conditions in four of the Biological Opinion’s Key Reaches.  
Indirect impacts are expected on all five of the remaining wetlands and the Threatened and 
Endangered species they support, especially Cienega Creek 7, 13, and 15, all of which are 
downstream of the fire, via ash and sediment mobilized during subsequent flows.  Impacts to 
listed species and aquatic resources should be evaluated prior to a decision.   
 

 



 
 
Fire Size and Estimated Impact 
At over 43,000 acres, the Sawmill Fire is almost twice the size of the largest fire identified in the 
FEIS analysis (Table 78, below).  As such, the Sawmill Fire likely significantly changed baseline 
conditions in the Cienega Valley, in particular for the aquatic and riparian species that were the 
basis for the U.S. Fish and Wildlife Service’s (USFWS) Biological Opinion (BO).   
 
 

 
 
Biological and Ecological Elements 
The BO segmented Cienega Creek based on discrete hydrological and geographic units (Key 
Reaches) and reviewed impacts to Threatened and Endangered species at these reaches.  Of 
the nine Key Reaches with significance to the BO, four were areas were directly impacted by the 
Sawmill Fire (Figure 1): 

• Cienega Creek Reach 4. Approximately 0.8 mile long, located on Upper Cienega within 
the Las Cienegas NCA, immediately upstream of Mattie Canyon; 

• Cienega Creek Reach 5. Approximately 0.8 mile long, located on Upper Cienega Creek, 
within the Las Cienegas NCA, downstream of Mattie Canyon and containing the USGS 
Sonoita stream gage. 

• Empire Gulch Reach 1. Approximately 0.3 mile long, located within the Las Cienegas NCA 
immediately downstream from the Upper Empire Gulch Springs, near the Empire Ranch 
Headquarters. 

• Empire Gulch Reach 2. Approximately 1 mile long, located within the Las Cienegas NCA 
immediately upstream of the Cienega Creek confluence. 

 
Indirect impacts are expected to occur on all five of the remaining wetlands and the Threatened 
and Endangered species they support, especially Cienega Creek 7, 13, and 15, all of which are 
downstream of the fire. 



 
Figure 1. Key Reaches identified in the U.S. Fish and Wildlife Service’s Biological Opinion 
(page 37) with the extent of the Sawmill Fire superimposed.  
 
 
Fire Effects on Aquatic Habitat: Gila Chub, Gila topminnow, and Chiricahua leopard frog 
The Sawmill Fire was primarily a low-intensity fire, but burned key riparian areas and upland 
areas that will contribute ash and sediment to the Cienega Creek system.  With regard to  Gila 



chub, Gila topminnow, and Chiricahua leopard frogs, the BO considers “the present-day state of 
the hydrology to represent the baseline condition”. All effects, whether the result of 
anticipated climate change alone, mine drawdown alone, and/or climate change and mine 
drawdown combined, are described in terms of their divergence from present, pre-project 
conditions”. The Sawmill Fire fundamentally changed this baseline. 
 
It is too early to know the fire’s impacts on these species, but studies in other areas after large 
fires have noted the impacts on water quality and habitat.  Studies have found that ash and 
debris flows following large fires can radically alter sediment loads and stream channel 
characteristics (Dunham et al. 2007; Cawson et al. 2013; Nyman et al. 2015; Tuckett and 
Koetsier 2016). We are concerned, in particular for the deeper pool for the both the chub and 
topminnow.  There will likely be a change in baseline physical habitat for these species.   
 
The BO places great emphasis on dissolved oxygen as key and limiting feature of the Cienega 
Creek environment.  Bodner et al. (2007) noted “Fishless pools that were likely caused by low 
levels of dissolved oxygen have already been observed in Cienega Creek.” While the fire cleared 
the canopy ash trees that may have been contributing to lower oxygen levels, the silt and ash 
from the fire may significantly impact dissolved oxygen levels. Low dissolved oxygen levels has 
been found to impact fish populations post fire (Earl and Blinn 2003; Hitt 2003; Lyon and 
O'Connor 2008; Reale et al. 2015).  We encourage data collection through the summer and fall 
of 2017 to determine new baseline conditions for these species and their habitat.   
 
Fire Effects on Southwestern Willow Flycatcher and Yellow-billed Cuckoo Habitat 
The Sawmill Fire also impacted the large riparian trees and streamside undergrowth upon 
which the yellow-billed cuckoos and southwestern willow flycatcher rely, respectively.  Early 
assessment of the fire’s extent and damage have not been done, but we know that areas 
around the Empire Gulch were severely damaged. While understanding the impacts of the fire 
on fish and frog populaitons may be difficult to understand, the link between structural and 
floristic elements of bird habitat have a long and well documented body of literature (e.g., Karr 
and Freemark 1983; Hall and Mannan 1999; Powell and Steidl 2002; Hatten and Paradzick 
2003). As with the fishes and frogs, we encourage studies in the spring and summer of 2017 to 
understand the changes in vegetation and bird populations so that baseline conditions can be 
reevaluated. 
 
Additional Resources that Changed as a result of the Sawmill Fire 

• Jaguar: The critical habitat pinchpoint over the saddle of the Santa Rita Mountains was 
entirely burned over.  Listing document for the species and its recovery plan make no 
mention of whether jaguars avoid or favor burned over areas.  

• Soils: Baseline soil quantities from reclamation may be impacted by the fire; this has not 
been taken into account. 

• Springs: Approximately 6 springs are located within the burn area and which were 
analyzed as part of the EIS. 

• Stock tanks: Not evaluated for ash flows. It is likely that Chiricahua leopard from habitat 
has been impacted along Box Canyon: Box Canyon Tank, Sycamore Canyon tank. 
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