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The following is a summary of key issues related to water quality that need to be considered:    

1.  Groundwater from the Cienega watershed appears in drinking water wells in central 

Stbrnm- Onkktshnm qdrtkshmf eqnl sgd lhmd bntkc hlo`bs sgd gd`ksg ne Stbrnmƍr qdrhcdmsr-  

 

2.  Hudbay has renewed longstanding efforts to undermine water quality protections for 

Davidson Canyon.  The State, during the designation of Davidson Canyon as an 

Outstanding Arizona Water (OAW), already considered those factors being re hashed by 

Hudbay in its opposition to the protective designation.    

 

3.  Hudbay incorrectly references stormwater data when arguing Davidson Canyon is not 

meeting criteria for OAWs.  OAW designations rely on baseflow, not  stormwater.   Hudbay 

inappropriately references stormwater samples taken miles from the OAW reach .   

 

4.  There has been repeated reference to Barrel Canyon as ephemeral, when , in fact , lower 

Barrel Canyon contains an intermittent flow reach .  The water quality standards for 

intermittent streams should be u sed when evaluating the effects of the mine on existing 

uses.   

 

5.  Observed surface  water quality in Barrel Canyon  and some of its tributaries  exceed 

standards for existing uses during storm events, if not for baseflows as well.  T he Corps 

and USFS each have an obligation to protect existing uses under the CWA, whether or not 

those uses have been designated.  Existing uses include livestock and warm -water aquatic 

wildlife in areas of intermittent streamflow .   

 

6.  Sediment sampling has identified the causes of copper anomalies that appeared to be 

emanating from the Rosemont deposit and McCleary Canyon.  The effort distinguishes 

these anomalies from background and downstream sites.   

 

7.  Past mining activities may be co ntributing to the observed exceedances.  These features 

include a former smelter site and other areas of historic mining activity defined by cultural 

resource surveys and Hudbay data, as well as drilling and road construction.  The Corps 

and USFS should ev aluate whether pollutants may be emanating from existing mine -related 

features prior to issuing permits or authorizations that could further affect water quality 

and existing uses.    

 

New Information Shows Connection between Cienega Creek and Tucson Water Supply   

 

A new publication (Eastoe and Gu 2016; (Attachment 1 A) documents that the groundwater  under 

Tucson originated  from the Cienega Creek watershed.  Water derived from Cienega Creek can be  

identified  in the groundwater by the chemical signature of Permian marine sulfates that are not 

present in the Tucson Basin.  Figure 1 below shows the spatial extent of the aquifer affected by 

recharge from this watershed.  It  extends from the Vail area to The University of Arizona campus 

and further down -gradient into downtown Tucson .  Thus, the risks of waterborne pollutants 
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conveyed from the mine are not solely ecological; pollutants from mine seepage or downstream 

recharge would flow by gravity toward potable wat er supplies for Vail and Tucson.   

 

In a U.S. Copper Porphyry Mines Report , July 2012  (Attachment  1B), a study of 14 active copper 

mines in the U.S.,  found that all mines had at least one failure .  The majority had multiple f ailures 

including , pipeline and tailing spills, and failure to contain mine seepage.  The specific mines 

reviewed in the report accounted for 90 percent of US copper production; 9 of the 14  mines are 

located in Arizona.  The report concludes that mine water quality impacts from mines , are common 

and often result from unanticipated circumstances causing release of contaminated water.  Mines 

in close proximity to surface and groundwater are at highest risk for water quality impact.  Indeed, 

the Arizona Department of Environmental Quality (ADEQ)  2016 Clean Water Act Assessment  

shows that copper affects over 200 miles of Arizona streams, second only to selenium as a 

pollutant stressor in streams (Condon and Jones 2017).    

 

 
Figure 1.  Reproduction from Figure 5 of Easto e and Gu (2016) showing the contribution of water 

eqnl Bhdmdf` Bqddj 'mnsdc ax ƏBƐ nm sgd l`o( sn fqntmcv`sdq tmcdq Stbrnm `mc U`hk-  
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Gtca`xƍr Noonrhshnm sn Ntsrs`mchmf @qhynm` V`sdqr Cdrhfm`shnm g`r addm Oqduhntrkx Du`kt`sdc

by the State   

 

The potential for the Rosemont mine to degrade water quality and diminish the amount of water 

available to OAWs has presented a serious concern to the Corps, as evidenced by the Colonel 

Gdklkhmfdqƍr Cdbdladq 1/05 kdssdq sn Gtca`x- Vd `ooqdbh`sd sgd Bnqorƍ concerns for the 

potential of the mine to degrade this aquatic resource, as well as downstream water supplies along 

Cienega Creek.   

 

Since our last letter to you, we have become aware that  Hudbay has renewed efforts  to remove 

sgd rs`sdƍrOAW protection f or Davidson Canyon.  Records obtained from ADEQ indicate that in 

Nbsnadq 1/05+ Gtca`xƍr J`sgx @qmnkc `rjdc sgd `fdmbx sn chrbtrr sgd sqhdmmh`k qduhdv ne rs`sd

water quality standards, which had been completed the previous month.  In January 2017, Hudbay 

dirbtrrdc ` qdmdvdc sqhdmmh`k qduhdv vhsg sgd Fnudqmnqƍr qdoqdrdms`shud `mc sq`mrlhssdc bnohdr

of three letters, including one from Hudbay to ADEQ requesting a process for removing or revising 

the OAW designations statewide (see emails and lette rs in Attachm ent 2 ).  The January 2017 

Gtca`x kdssdq qdptdrsr sg`s Əthe Department undertake a review of both the rulemaking and listing 

oqnbdrrƕsg`s qdrtksdc hm sgd khrshmf ne d`bg ne sgd @qhynm` Rtqe`bd V`sdqr bk`rrhehdc `r

Outstanding Arizona Waters over the years. Ɛ  In July 2017, ADEQ announced the initiation of a 

new sqhdmmh`k qduhdv+ vghbg vd adkhdud hr hm chqdbs qdronmrd sn Gtca`xƍr hmsdqdrs hm qdudqrhmf sgd

longstanding designation of Davidson Canyon as an OAW.   

 

Sgd N@V cdrhfm`shnm gdkor oqnsdbs sgd otakhbƍrwater supply , among other things, and has long 

been opposed by the mining industry.  In their April 2017 presentation (Slide 13), Hudbay asserted 

the Davidson OAW does not meet the criteria for listing as an OAW because it includes ephemeral 

reaches.  The previous owners of the mine attempted this argument before, and Hudbay is 

presenting it once again to argue for removal of the designation.  This assertion clearly results 

eqnl Gtca`xƍr bnmbdqmr `ants sgd rsqhmfdms `msh-degradation standards that OAW desig nation 

carries for both Davidson Canyon and Cienega Creek.    

 

The Davidson Canyon OAW designation was approved by ADEQ in December 2008 after more 

than five years of informal and extensive stakeholder meetings.  Additionally, the Davidson Canyon 

OAW was su bject to  the formal rule -l`jhmf oqnbdrr vhsg sgd Fnudqmnqƍr Qdftk`snqx Qduhdv

Commission.  Attachment 3  cnbtldmsr rnld ne sgd lhmhmf hmctrsqxƍr hrrtdr `mc naidbshnmr q`hrdc

in 2008 during the deliberation process, including the same ephemeral streams issue  Hudbay again 

raised in their April 2017 presentation.  ADEQ granted the OAW designation in 2008 after 

considering this issue and the extensive input of the mining industry representatives , as well as 

other stakeholders.    

 

Attachment 3  also contains excer pts from the Notice of Final  Rulemaking dated December 2008  

in which ADEQ established Tier 3 anti -degradation standards and other water quality protections 

sg`s `ookx sn N@Vr- Dwok`hmhmf sgd otqonrd ne sgdrd rs`mc`qcr+ sgd Mnshbd rs`sdr+ ƏTier 3 

maintains and protects existing  water quality in Outstanding Arizona Waters (OAWs ).Ɛ (Notices 

of Final Rulemaking at 4713; emphasis added.)   The Notice  explicitly addresses the connection 

between OAWs and the federal anti -degradation rule (40 CFR 141.12 ) and specifically discusses 
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how it relates to Davidson Canyon.  The discussion of  Davidson Canyon  emphasizes sgd b`mxnmƍr 

recreational and ecological significance, and the role the area plays in the Sonoran Desert 

Conservation Plan are primary reasons for the protective designation (Notices of Final Rulemaking 

at 4715.)    

 

Hudbay Conflated Upstream Data with the Outstanding Waters in Davidson Canyon  

 

During the April 2017 meeting with the Corps attended by your staff, Hudbay suggested Davidson 

Canyon is not mee ting criteria for OAW designation due to water quality considerations.  Note 

that, in making this allegation,  Hudbay conflated stormwater quality exceedances measured in in 

two locations in Davidson and Barrel Canyons with the OAW reach downstream.   

 

The August 2016 water quality sampling by ADEQ did not show any exceedances in the Davidson 

Canyon reach located on County property, where the OAW reach of Davidson begins (see the first 

table in (Attachment 4 ).  Pima County staff member Julia Fonseca clarified this point with ADEQ 

representative Jason Sutter at the April 2017 Corps meeting.  There is an exceedance for lead, 

highlighted in red, for a site upstream of the Barrel Canyon confluence with Davidson. This is far 

upstream of the OAW reach.    

 

The OAW designation requires, and is based on, samples of intermittent or perennial base flow, 

not samples of sediment -laden stormwater runoff.  Base flows sustain aquatic habitat and other 

wildlife in the OAW during the times when washes would otherwise be dry.   

 

Stormwater inputs provide much -needed recharge to the shallow aquifer of the OAWs  and can 

certainly affect the biological, chemical and physical integrity of the stream.  However, their effects 

are less easily understood because they are short -lived in comparison to the intermittent base 

flows.  Further, the quality of the infiltrated floodwaters may change with time as they pass 

through sediments and the root zone of riparian and aquatic systems along the  stream.   

 

Pima County Regional Flood Control District has been conducting periodic sampling of the 

Davidson Canyon OAW reach on our property since its designation.  Base flows are of good quality 

and meet applicable standards.  Higher quality Davidson Ca nyon flows comingle with the Cienega 

Creek flows resulting in higher quality surface water just below their confluence.    

 

Because stormwater sampling is not required for OAW designation, such samples were not (and 

should not be) used to define the water quality baseline for the Davidson Canyon OAW.  Because 

of the lack of stormwater data to provide an adequate baseline to assess impacts from upstream 

mining, Pima County has entered into an agreement with ADEQ to collect additional samples of 

runoff in the  OAW reach of Davidson.  ADEQ has recently installed additional automated samplers 

in and upstream of the OAW (see map next page for locations) .   

 

The stormwater quality samples Hudbay referred to at the April 2017 Corps meeting are derived  

from their DC3 sampling site, which lies over seven channel -miles upstream of the OAW (Figure  2).  

Pima County has prepared the figure below to show the locations and names given to various 

water quality monitoring locations by the operators.   
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DC3, Barrel Canyon and tributaries upstream of the OAW show many repeated sampling events 

with metal concentrations exceeding state standards,  including dissolved copper and total lead in 

stormwater runoff (Attachment 4, Pages 5 through 14).   Copper is of particula r concern because 

this metal constituent is shown to be in solution and therefore more available for biochemical 

reactions.    

 

Upstream mining should not be permitted to release more pollutants and degrade the OAW.  We 

appreciate that Hudbay has establishe d the DC3 monitoring site upstream of the OAW to monitor 

pollutants in stormwater from the watershed upstream.  However, DC3 data is not relevant to 

OAW designation.  DC3 data should not be used to denigrate the public values of the downstream 

OAW that wer e the original motivations for anti -degradation standards in the first place.  Instead, 

the data make clear that increased disturbance from mining in those areas upstream of the OAW 

is likely to contribute to degradation of water quality in Barrel and Davi dson Canyon.    
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Figure 2.  Location of water quality monitoring locations in relation to Outstanding Arizona Waters 

(Davidson Canyon and Cienega Creek).    
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Barrel Canyon has Intermittent Flow  

 

At the April 2017 meeting the Corps convened, Hudbay referre d to Barrel Canyon as ephemeral  

when , in fact , Barrel Canyon has an intermittent flow reach.  The distinctions between the two 

are important because of their relationship to water quality protections and the potential for aquifer 

contamination.    

 

U.S. Geological Survey (USGS) offers the following definitions for streamflow in relation to time 

'K`mfadhmƍr L`mt`k ne Gxcqnknfx+ `esdq Ldhmydq+ 0812+ o- 4547+ vhsg rs`sd cdehmhshnmr hm

parentheses):  

 

Perennial. One which flows continuously. (A.A.C. R18 -11 -101 ( 2/( rs`sdr ƏOdqdmmh`k v`sdqƐ

means a surface water that flows continuously throughout the year.)    

 

Intermittent or seasonal . One which flows only at certain times of the year when it receives 

water from springs or from some surface source such as melting snow in mountainous areas. 

(A.A.C. R18 -11 -0/0 '14( rs`sdr ƏHmsdqlhssdms v`sdqƐ ld`mr ` rsqd`l nq qd`bg sg`s eknvr

continuously only at certain times of the year, as when it receives water from a spring or from 

another surface source, such as melting snow.)    

 

Ephemeral. One that flows only in direct response to precipitation, and whose channel is at all 

times above the water table. (A.A.C. R18 -11 -0/0 '07( rs`sdr ƏDogdldq`k v`sdqƐ ld`mr `

surface water that has a channel that is at all times above the water table and flows only in 

direct response to precipitation.)    

 

It is inaccurate to refer to all of Barrel Canyon as ephemeral, as is done in the Rosemont Final 

Environmental Impact Statement, the CWA Section  404 permit application, and the evaluations 

of wa ter quality.  In 2000, as part of the Sonoran Desert Conservation Plan, the Pima Association 

of Governments (PAG) mapped an intermittent flow reach for Barrel Canyon based on the 

definitions above (Attachment 5).   ƏA`qqdk RoqhmfƐ is noted on USGS maps, whi ch overlaps with 

the intermittent flow reach as mapped by PAG.   

 

In recent years, the  USGS has more thoroughly identified the frequency, magnitude  and duration 

of flows at USGS G age #09484580, located at a culvert under Highway 83 , torsqd`l ne ƏA`qqdk

RoqhmfƐ 'Ehftqd 2(- The gage is located at a point within the PAG -mapped intermittent flow reach.  

USGS staff periodically visit the stream gage to perform maintenance and rate the accuracy of 

flow measurements.   During visits, USGS document s actual stream flow conditions using direct 

measurement of flow and visual observations.   

 

The USGS record of flow conditions is shown in Attachment 5 , which documents the presence of 

many small flows.  Their observations are important because the y provide photographs and more 

accurate measurements than the gage.  S mall flows can sometimes bypass the sensors without 

being recorded as they move through this large, double -box culvert;  and without maintenance, 

gage sensors can yield erroneous readings .   
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The table in Attachment 5  shows the days since last rain when USGS documented flows using 

field observation.  The  record shows  recent events where base flows persisted as long as 14 days 

after rainfall ( January 25,  2016 ).  This monsoon, there were two  periods with base flows for a 

number of consecutive days in July and August, which are shown in the graph below.  Red Xs 

indicate the date of field observations at the gage by USGS personnel.  Storm flows are shown 

ax sgd rg`qo qhrdr vhsg ` Əs`hk,Ɛ `mc sge base flows by the relatively stable low flows in between 

the peaks.    

 

 
Figure 3. Peak and base flows i n July and August 2017 at USGS G age 09484580.  Base flows 

persisted long after the last measured rain at the gage (August 3, August 15).   
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Figure 4.  Algae in water around the pressure transducer at the Barrel gage.  Algae is not found in 

ephemeral systems, but rather is typical of intermittent and perennial streams.  Also note that the 

base flow is clear and very small in comparison to storm  flows.  The most recent rainfall (0.01 

inch) at this site fell on January 16, 2016.  The actual photo date is 2016/01/25, based on the 

field data sheet, camera metadata and confirmation with USGS (Attachment 5).  USGS 

photograph.  
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Figure 5 .  Flood flow t aken by U. S. Geological Survey at the same location from September 11, 

2013, 2:48 p.m.   Note the higher elevatio n of the flow on the staff gage  and the turbidity of the 

stormwater.    

 

 

The water table is close to the surface in the intermittent reach, based on repeated water level 

measurements that have been provided to the USFS by Hudbay (2015e, see excerpts in 

Attachment 5 .  Downstream of the gage, an unnamed well (D -18 -16 -14dac) shows  measurements 

that fluctuated flow less than 1 to more than 10  feet below land surface over the period 2008 to 

2014.  Upstream of the gage, a monitoring well installed by Hudbay (located at D18 -16 -15dcc) 

fluctuated from 2 to 3 feet below land surface durin g 2013 and 2014.   

 

The Clean Water Act Requires Protection of Water Uses  

 

The Rosemont area has been under continuous livestock use since the passage of the CWA.  This 

is documented in the 1977 Draft Environmental Impact Statement, as well as the 2013 Fin al 

Environmental Impact Statement  (FEIS).  Intermittent flow conditions in Barrel Canyon are an asset 

to the livestock operation and motivated previous owners of the Rosemont Ranch to acquire 

surface water rights to the spring .  Applicable water rights are  shown in Attachment 6 .  A 

photograph documenting flow conditions of the streambed and a statement that Barrel Spring has 

been used for stock watering  since 1886 is included in the Statement of Claimant filed by Robert 

Cote in 1989.    

 

An intermittent stream is a type of surface water under A.A.C. R18 -11 -101(41)(c) defined in the 

qtkd `r Ə` rsqd`l nq qd`bg sg`s eknvr bnmshmtntrkx nmkx `s bdqs`hm shldr ne sgd xd`q+ `r vgdm hs
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receives water from a spring or from another surface source, such as melting snow -Ɛ '@-@-B- Q07-

11-101(25).)    

 

 
Figure 6 .  This photograph, taken from the culvert and looking upstream of the gage on August 

16, 2017, shows intermittent stream flow and numerous hoof prints  in moist sand from livestock 

use.   
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Figure 7.  This photo (same date as Figure 6), shows flow continuing downstream across bedrock 

exposures.  A gate under the culvert can be opened to allow livestock to move safely under 

Highway 83.    

 

Under the  Rs`sd ne @qhynm`ƍr tributary rule,  designated uses of  the reach do not currently include 

livestock use and do not acknowledge the existing livestock uses of the Rosemont Ranch.  

However, the FEIS cndr `bjmnvkdcfd Gtca`xƍr hmsdmshnm sn bnmshmtd q`mbghmf+ a`rdc nm sgdhq

representation  to continue that use;  and hmcddc+ Sdsq` Sdbgƍr 1/02 c`s` rtll`qx `bjmnvkdcfdr

exceedances of livestock water quality standards for total copper and lead based on 2008 

sampling.   The Corps and the USFS each have an obligation to protect existing uses of the stream 

under the CWA, wh ether or not those uses have been designated, and this would include livestock 

use and warm -water aquatic life for an intermittent stream.    

 

Furthermore, ADEQ must ensure the water quality standards adopted for upstream water bodies 

also provide for the a ttainment and maintenance of the water quality standards for downstream 

waters, as stated in R18 -11 -104F:  ƏIn designating uses of a surface water and in establishing 

water quality criteria to protect the designated uses, the Director shall take into consi deration the 

applicable water quality standards for downstream surface waters and shall ensure that the water 

quality standards that are established for an upstream surface water also provide for the 

attainment and maintenance of the water quality standard s of downstream surface waters -Ɛ   

 














