
CORO_water_supply_assessment_2011.docx 

 

United States Department of the Interior 
NATIONAL PARK SERVICE  

Intermountain Region Hydrologist 
7660 East Broadway Blvd. # 303 

Tucson, Arizona 85710 
September 30, 2011 

 
To:  Mark Ruggiero, Acting Superintendent, Coronado National Memorial 

Cc:  Carlos Herrera, Chief of Facilities, Coronado National Memorial 

From:  Colleen Filippone, Intermountain Region Hydrologist 

Through:  Intermountain Region Natural Resources Physical Science Group and NPS 
Water Resources Division 

 
Subject:  Report on adequacy of new water supply well and recommendations for water 

supply at Coronado National Memorial 
 
Purpose 
This report was developed in response to a technical assistance request for evaluation of 
the adequacy of a new water supply well, CORO-WSW-2, at Coronado National Memorial 
to supply 100-percent of park water requirements.  At some point during the post-debris 
flow discussions about rehabilitation of roads and damaged channel in Montezuma 
Canyon, the idea of abandoning Headquarters Well, the original water supply well in 
Montezuma Canyon, was proposed.  Since it was not known if CORO-WSW-2 would be a 
suitable sole source for park water supplies, a technical assistance request, shown in 
Appendix A, was submitted to the Intermountain Region Natural Resources technical 
assistance call for FY2011. 
 
Summary 
The Headquarters Well in Montezuma Canyon has provided a consistent water supply to 
the park since 1964.  A new well, CORO-WSW-2 was constructed on the hillside adjacent 
to the park water tank in 2008.  Both of these wells have been shown to be capable of 
supplying park water needs on a day to day basis under current climatic conditions.  
Neither well has been tested under extended drought conditions, and each well has 
vulnerabilities that prevent it from being a candidate sole source for the park water supply.  
There are several factors that bring the long-term reliability of CORO-WSW-2 into 
question, including location downstream of a potential pollution source and situation on a 
lens of unconsolidated colluvium immediately adjacent to the path of a recent debris flow 
at the park.  Due to the location of CORO-WSW-2 in a granitic mountainside, its source 
area and vulnerability to drought conditions are unknown.  Claims that the Headquarters 
Well is interfering with channel function were not supported by review of a channel design 
analysis and recommendations.  Vulnerability of the Headquarters Well to future debris 
flows is a concern, and a NPS Water Resources Division (WRD) recommendation to seek 
a suitable alternative water supply (L. Martin, 2000; Appendix B) is still relevant.  In the 
meantime, maintaining both the Headquarters Well and CORO-WSW-2 will provide for 
increased water supply security at the park. 
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Background 
Coronado National Memorial was supplied with potable water since 1964 (Sanchez et al., 
2001) from a well constructed in 1959 in Montezuma Canyon at about 5,250 ft elevation.  
This well is known as Headquarters Well, and is designated by the State of Arizona as 
ADWR 55-629139 (location shown in Figure 1).  Records relating to this well on file at the 
State of Arizona Department of Water Resources are shown in Appendix C.  Ability of 
Headquarters Well to meet park water supply needs in the event of extended drought has 
been a concern to park staff for many years, although the well has always provided an 
adequate supply to date.  An evaluation of the park water supply by WRD staff in 2000 
indicated that a supplementary well was needed, and a recommendation was made to 
connect the water system to an existing well at the former Zalesk Ranch (L. Martin, 2000).  
The WRD memo specifically recommends against construction of a new well in the area 
around the existing Headquarters Well and provides an explanation for this 
recommendation.  Coronado National Memorial water usage averaged between 1,500 and 
2,000 gpd between 1996 and 2000. 
 
Following the destruction of the existing park chlorination system and well building by 
debris flow in late July 2006, only the well and a nearby utility pole remained intact 
(Figure 2).  In 2007, a replacement chlorination building was constructed adjacent to an 
existing 50,000-gallon water storage tank on the southern flanks of Montezuma Peak, 
above Montezuma Canyon at about 5,425 ft elevation.  In September 2008, a new well  
designated CORO-WSW-2 (ADWR 55-909747) was constructed adjacent to the new 
chlorination building.  The location of the new well is shown in Figure 1, and a photograph 
of the well is shown in Figure 3.  The water tank and chlorination building are immediately 
uphill of the new well.  Approximately 750 feet updrainage from the well, two springs and 
an inclined mine shaft known as Headquarters mine (93-025) are shown on Figure 1.  
Another mine, #93-026, is located nearby but not shown.  Abandoned mine assessments 
for these two mining features are included as Appendix D (Karst Solutions, 2009a,b).  
Both of these features have been gated to prevent entry, but the documented presence of 
arsenopyrite seepage from the mine openings and flow of highly mineralized discharge 
from nearby springs, pictured in Figure 4, has not been addressed (Linda Dansby, 
4/21/2011, email communication).  The proximity of seepage from the abandoned mine 
features and the ore body may be a potential concern for water quality in the well.  When 
the well was monitored on 2/17/2011, there was a distinct sewage-like sulfur smell coming 
from inside the casing that was not noticed on previous site visits. 
 
CORO-WSW-2 was drilled and cased in granite to a depth of 685 feet (all depths within 
the borehole and well in this report are referenced to ground level), with perforated casing 
installed between 603 and 663 feet.  Water was encountered during drilling at a depth of 
about 194 ft.  The driller’s log is included in Appendix C, indicating that the top 90 feet of 
borehole penetrates sandy clay and rocks and weathered granite (colluvium).  The 
remainder of the borehole penetrates granite and quartz veins.  The log does not indicate 
that any fractured or rubblized zones were encountered during drilling.  These findings are 
consistent with the geologic map of the area, shown in Figure 5, which does not indicate 
the presence of nearby faults.  Rock types shown in Figure 5 are summarized in Table 1. 
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Designation Symbol Rock Type Description 

PZI Light blue Naco group 
limestone 

Limestone blocks 
“floating” in 

massive granite 

Qc Tan Colluvium 

Loose earth material 
that has accumulated 
on or at the base of a 

slope, through the 
action of gravity 

Jhgb Light yellow-green 
hatched texture Huachuca granite Crystalline granite 

Km Solid green Morita formation Sedimentary rocks 

Qgy2 Light green; pebbly 
textured 

Stream terrace 
deposits Modern gravels 

Table 1.  Key to rock units shown in Figure 5. 
 

Following the completion of CORO-WSW-2, the driller indicated that the well did not 
produce sufficient water to meet park water needs and that another well would need to be 
constructed.  A request for assistance was made to Intermountain Region staff and a 
pumping test of the well was conducted in October 2008 to evaluate the production 
capability of the well.  Figure 6 shows the water level data resulting from this test.  This 
test was sustained for about four hours, with a total of about 2,600 gallons pumped.  
Following completion of this test, a permanent pump was installed in the well in December 
2008.  Early in 2009 the new well was registered with the State of Arizona Department of 
Water Resources (ADWR) and connected into the park water supply.  Once the new well 
was connected into the park water supply, pumping to the park storage tank was switched 
between Headquarters Well and CORO-WSW-2 on a two-week alternating schedule (C. 
Herrera, personal communication).   
 
Due to the ongoing discussion of the possibility of abandoning Headquarters Well in 
Montezuma Canyon, a plan for further evaluation of the new well by pumping only from 
CORO-WSW-2 and monitoring water levels for a period of one year was developed and 
implemented beginning in June 2010.  Water levels at CORO-WSW-2 were measured and 
recorded at 30-minute intervals using a recording pressure sensor.  These data are shown in 
Figure 7 together with manual water level measurements.  Figure 8 provides a more 
detailed graph of water levels during a week of the monitoring period in February 2011. 
 
Results and Discussion 
 
Pumping test 
Data from the pumping test conducted in October 2008 (Figure 6) show that 2.7 hours of 
pumping at about 13.5 gpm result in 210 feet of unstabilized drawdown at this well (water 
levels were still decreasing).  Continued pumping at a reduced rate of 11 gpm for 1½ hours 
resulted in a drawdown of about 188 feet below the initial static level of 194 feet (total 
depth to water 382 feet).   
 
The specific capacity calculated from the test is low at 0.06 gpm/ft, reflecting the limited 
ability of the surrounding rock mass to transmit water to the well.  The fact that the well 
produces water indicates that the borehole intercepts some water-bearing fractures, and in 
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fact cascading water was heard during the pumping test when the water level was drawn 
below 401 feet from the surface.  Due to the low porosity and permeability of crystalline 
igneous rocks, it can safely be assumed that a negligible amount of the water produced by 
this well is derived from the rock matrix, and that all of the water produced comes from the 
dewatering of fractures.  Available data do not allow evaluation of water storage volumes 
within the rock fractures around the well.  As a result of the unknown characteristics of the 
fracture networks intercepted by the borehole, such as their extent and degree of 
interconnectedness, the ability of this well to provide water consistently in a period of 
extended drought is unknown and should not be assumed to be reliable. 
 
Long-term monitoring 
Depth to water soon after the well was constructed was 194 feet.  Figure 7 shows that static 
water levels measured since pumping began range from 200 to 207 feet.  Seasonal 
variation of static water levels coincide with patterns typical in southeast Arizona, with 
lowest levels during summer and highest in the winter season. A small amount of 
discontinuity of the continuous record occurs when the datalogger is removed to download 
the data and then replaced in the well.  Water levels decrease (increased depth to water) 
during periods of pumping at the well.  The figure shows that the well was pumped on 
approximately a weekly schedule from early June through early November 2010.  
Following that time, pumping appears to be cycling between the two wells again, with 
periods of up to seven weeks between pumping at the new well (Figure 7).  Figure 8 
provides a detailed view of water levels during pumping and recovery. 
 
Pumping water levels at the well vary between a minimum of 280 feet below the surface 
(February 3-4, 2011) and a maximum of 322 feet below the surface (7/13/2010). All other 
variables being equal, the decrease in water level (drawdown) is directly related to the 
pumping rate, with reduced pumping rates resulting in less drawdown within the well.  The 
actual pumping rates at these times are not known, although this might be determined from 
water meter readings from those time periods if they were available.  Water levels on 
February 3 and 4, 2011, shown in Figure 8 indicate that at lower pumping rates, drawdown 
will stabilize at higher water levels when pumping periods are long enough in duration.  
None of the higher-rate pumping periods are sufficiently long for drawdown in the well to 
stabilize.  Recovery in all cases is rapid, with static water levels reached about two hours 
after pumping ceases. 
 
Proximity of CORO-WSW-2 to debris flow path 
A consideration related to the siting of CORO-WSW-2 is its proximity to a known debris 
flow path, shown in Figure 9, and its situation within a sloping 90-ft thick lens of colluvial 
material, shown in Figure 5.  The debris flow paths shown in Figure 9 were mapped by 
Arizona Geological Survey staff (Youberg, 2008) following the July 31, 2006 precipitation 
and debris flow event that heavily impacted the park.  The risk of a future debris flow 
impacting the water tank area cannot be ruled out.  Such an event would impact the water 
tank, the chlorinator building and the new well simultaneously.  Since the new well has 
only a 20-ft steel surface casing, and has PVC casing the remainder of its length, the well 
would not be expected to survive if the colluvial material were to experience a mass 
movement.  Furthermore, presence of the well discharge piping on the surface introduces 
additional vulnerability to the water system in the water tank area.  Installation of a pitless 
adapter and subsurface tie-in to the water system would reduce this vulnerability. 
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Headquarters Well and channel function in Montezuma Canyon 
Since there has been discussion of abandoning the long-serving Headquarters Well in 
Montezuma Canyon based on the suggestion that it is interfering with channel function in 
the canyon, a review of the 2009 design report “Channel and Stream Crossing Repair 
Coronado National Memorial Road Repair” by Natural Channel Design, Inc. (NCD) 
(Natural Channel Design, 2009) was carried out.  This report analyzes the Montezuma 
Canyon channel function and dynamics and recommends a target channel design and long-
term management approach developed to work in concert with park road and stream 
crossing repair and maintenance operations. 
 
The NCD report does not implicate the existing wellhead in Montezuma Canyon as 
interfering with the recommended channel design and maintenance plan, and does not 
recommend abandonment of the well.  The report does mention the vulnerability of the 
wellhead to future sediment movement in Montezuma Canyon.  The presence of utility 
poles directly upstream of the wellhead is believed to have helped protect the wellhead 
from damage during the debris flow event.  If these utilities are moved, it is recommended 
that the base of the poles be left in place to provide protection as long as the well remains.  
A better solution may be to install a protective bulkhead in the channel upstream of the 
well to deflect flood debris from the well.   
 
Conclusions and Recommendations 
 
Conclusions based on the information discussed above include: 

• Both Headquarters Well and CORO-WSW-2 are capable of supplying park water 
needs under present conditions 

• Both Headquarters Well and CORO-WSW-2 have vulnerabilities that could cause 
them to become unavailable as a water source on short notice 

• By maintaining both wells as functioning water sources to the park, the possibility 
of interruption of park water supplies is reduced 

• The need for a robust permanent water supply still exists 
 
The recommendations are as follows: 

• Both the Headquarters Well and CORO-WSW-2 should be retained as functioning 
park water supply wells until a robust alternative is developed 

• Arizona Department of Environmental Quality public water system permitting of 
CORO-WSW-2 should proceed to completion.  This well would be an important 
alternative water supply in the event of catastrophic loss of the Headquarters Well 
in Montezuma Canyon 

• Water quality at the new well should be monitored at least annually to verify that 
pollutants from the upgradient mineralized area are not being introduced to the 
well.  IMR staff in Tucson can assist with developing an analyte list and conducting 
the sampling as needed. 

• A baseline evaluation of the presence of bacterial populations that may impact 
future well productivity at CORO-WSW-2 is recommended.  IMR staff in Tucson 
can assist with this as needed.  

• Monitoring of water levels should continue. 
• Park staff should implement a system of recording pumping rates on a regular 

schedule and any time pumping rates are changed.  A Standard Operating 
Procedure for doing this is included as Appendix E. 
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• In consideration of the vulnerabilities of both the Headquarters Well and CORO-
WSW-2, park staff should continue to seek reliable water supply alternatives.  
Installation of a pipeline from the ranch areas east of headquarters, where more 
favorable hydrologic conditions exist, to connect with park water supply lines 
seems to be the major factor impeding use of this resource.  This should be a 
consideration when planning objectives for future road projects that would be 
amenable to coincident installation of water lines.  

 
This concludes the assessment of the suitability of CORO-WSW-2 to serve as a sole water 
source for the park.  I extend my thanks to Carlos Herrera, Chief of Facilities, and to all 
park staff for their ongoing support and assistance.  Please do not hesitate to contact me 
with questions or comments on this report. 
 
Acknowledgements 
Sincere thanks are extended to Dan Stauning, NPS Sonoran Desert Network Cartographic 
Data Technician, who developed all of the maps included in this document.  Likewise, 
many thanks to Ann Youberg, State of Arizona Geologic Survey, who generously shared 
her field work in the debris flow path shapefile, shown in Figure 9.  Finally, sincere thanks 
to Larry Martin, NPS Water Resource Division, for his thoughtful review of and comments 
on this report. 
 
  



7 

References 
 
Herrera, C.  Personal communication. 
 
Karst Solutions.  2009a.  Abandoned Mine Assessment Feature Number 93-025.   
 
Karst Solutions.  2009b.  Abandoned Mine Assessment Feature Number 93-026.   
 
Martin, L. 2000. Trip report for travel to Coronado National Memorial on August 2, 2000.  
L54(2380) 
 
Natural Channel Design, Inc.  June 2009. Design Report Channel and Stream Crossing 
Repair Coronado National Memorial Road Repair.  76 pp. 
 
Sanchez, J.P., B.A. Erickson and J.L. Gurule. 2001.  Between two countries: The story 
behind Coronado National Memorial.  Spanish Colonial Research Center, Albuquerque, 
New Mexico.  420 pp. 
 
Youberg, A. 2008.  Synopsis of field observations from 5 August 2008.  Dated 7 August 
2008. 12 pages. 



8 

 
 
 
 

Figures 
 
 
 



Figgure 1.  Area mmap showing thee location of the

9 

e two wells disccussed here andd features in the 
 

area. 



Figure 2.  Headdquarters Well fofollowing the Jully 2006 debris fflow event. 

 

cfilippone
Callout
Well wrapped in plastic



 
F

 
Figure 3.  Measuuring water lev

11 

el at the COROO-WSW-2 wellh
 

head. 



Figure 4.  Lower Blue W

12 

Waterfall Springg discharge. 
 



Figuure 5.  Map of ssurface geology 

13 

in the area of tthe water supplyy wells. 



Figure 6.  Ploot of water leveels and pumping

14 

g rates for test cconducted on Occtober 16, 2008
 

8. 



Figure 7.  Plot of water le

15 

evel record sincce May 2010. 
 



Figure 8.  DDetail of water 

16 

levels Februaryy 2 – 10, 2011.
 



Figure 9.  
(de

Map showing d
ebris flow paths 

debris flow path
courtesy of An

18 

hs following the
nn Youberg, AZ

e July 31, 2006 
Z Geological Su

rainfall event 
urvey). 

 



 

 
 
 
 

Appendix A   
 
 

Technical Assistance Request 
 

  



1 
 

FY 2011 Technical Assistance Request Form 
 

Park: 
Coronado National Memorial 

Park Priority: (List request as 1 of 5, 2 of 5, 
etc.) 

Project Title:  Report on adequacy of new well to support park water needs 
 
Park Contacts: (Name[s], telephone number[s], and e-mail address[es] 
Carlos Herrera, Chief of Maintenance, 520 366-5515 x2420 / Carlos_Herrera@nps.gov 
Program Area/Target Expertise: 
Water supply/ hydrology 
Problem Statement:  (A brief summary of the issue, including information pertaining to park 
management prescriptions/management objectives tied to the issue, known resources at risk, 
etc.) 
Evaluate adequacy of new water well to supply park needs without backup from Montezuma 
Canyon well. 
What are you asking to be done? (Tied to already scheduled construction project or GMP? 
Provide consultation, protocol development, scoping, report writing, position paper, product 
development, etc.)  Ongoing data collection since June 2010 is aimed at evaluation of adequacy 
of new well to supply park needs.  Approximately one year of data are thought to be the 
minimum needed to evaluate well.  Once data collection is adequate, a report summarizing data 
and interpretation relevant to park needs is needed. 
What alternatives does the park have to accomplish the work? 
None 

Is this a funded project? (If so, please provide the PMIS # and fund source) 
No 

When is assistance needed?  (Any constraints on when assistance needs to occur?  How much 
time is being requested; estimate FTE hours) As soon as adequate data are available. 
 
Travel Needs:  (Will technical assistance staff need to travel to the site?  Are park funds 
available for travel?)  Staff will need to travel to the park to collect data every couple of months 
through the year. 
 

Will this request benefit from an integrated resources (NR and CR) approach? 
No. 
 
 

 
 



 

 
 
 
 

Appendix B   
 
 

Trip Report for Travel to Coronado National Memorial 
on August 2, 2000 

 
  

















 

 
 
 
 

Appendix C 
 
 

ADWR Records for CORO-WSW-2  
 

(ADWR 55-909747) 
 

  





























 

 
 
 
 

Appendix D 
 
 

Abandoned Mine Assessments for #93-025 and #93-026 
 

  



Abandoned Mine Assessment 
 
Feature Number:   93-025 
 
Park Name: _CORO_________________________________________________________ 
 
Mine Name:  Headquarters____ Date: __9-18-09_ Time of Day: _0848 hrs_____  
 
Location: (UTM WGS 84)  Zone_ 12 R  570596  3468694  Elevation: _5661’__________ 
Gate Entry required (removable bar):  Yes [x]    No [ ] 
 
Feature Type:   Adit [ ]   Shaft [ ]   Inclined shaft [x]   Stope open to surface [ ]  
Prospect Pit [ ] Trench [ ]   Other: _ ___________________________________ 
 
Type of Closure Recommended:  Adit (wall) Gate [ ]   Cupola [ ]   PUF [x]   Backfill [ ]    
Cable netting [ ] Culvert gate [ ] Bat chute [ ] No closure [ ] 
 
Hazards on Site:  Subsidence [ ]   Unstable walls [x]   Unstable ceiling [ ]   Water [ ]  
Unstable Floor [ ]   Unstable timbers [ ]   Dangerous air [ ]   Unstable collar [ ] Open winze, stopes [ ]   
Hazardous substances [x] arsenic  Open shaft [ ]  
 
Length of mine workings: About 25 feet’. 
 
Map of Mine Available:  Yes [ ]    No [x]   Air Movement Noted: Yes [ ] No [x] 
 
Does Mine Connect to other surface openings:  Yes [ ]   No [x]     
 
How many portals connect ________ (List elevations of connecting portals/shafts in notes.) 
 
Bats:  Present: Yes [ ]   No [ ]    Night roost [ ]   Hibernaculum [ ]   Maternity [ ]   Day roost [ ]    
Bat guano found: Yes [  ] No [ ]     Number of bats: __ ____   Species:   
 
Notes: A pool of water at the bottom of the shaft may be used by wildlife.  This probably contains a high 
concentration of arsenic and other metals, which are toxic.  The shaft should be closed to prevent 
animals and humans from coming in contact with the water.    
 
Other wildlife noted (include special closure access needs): None 
 
Special area designations that limit access (describe): None  
 
Describe site access: (Road, trail, helicopter, etc., how will materials be transported to the work  
site): Hike up dry stream bed .2 miles from end of water tank service road, elevation gain 195’. It is 
necessary to climb around several smooth rocky areas in the creek bed to reach the mine’ 
 
Can power equipment be used at the work site: (i.e. generators, welders).  Yes [x]    No [ ] 
 
Adit dimensions: (ft/in): Height _6’_  Width _ 8’_    
 
Distance to gate from dripline: _ _ 
 
Slope angle into Adit, degrees: _ _   
 



Direction adit faces (aspect): ___SW____     Overall stability of adit: Solid 
 
Stability of rock at gate placement:  Solid [x]   Unstable [ ] Finely fractured, weak [ ] 
 
Special Considerations for Closure:   Yes [x]    No [ ] 
 
Describe:  The acidic condition of oxidizing sulfides at the collar preclude use of mild steel for a closure.  
Crusts of native sulfur were noted on oxidizing sulfides of the tunnel walls.  The sulfuric acid produced 
when the wall rock becomes wet will attack anything but stainless steel.   
 
Shafts and Stopes Open to Surface: 
 
Dimensions ft/in: Length _     Width  __Depth _   
Surface slope angle: _  _   (Include cross sections in field drawings) 
 
Spoil or loose material depth at collar?    
 
Overall stability of shaft/stope:  Surface stable, solid rock [ ]    Collapsing shaft, (funnel  
 
Trap)  [ ]   Collar Stable [x]   Collar Unstable [ ]   Shaft lagging present Yes [ ] No [ ] 
 
Description of shaft/stope condition: The inclined shaft slopes northward roughly parallel to the creek 
bed.  The shaft is dug in a sulfide replacement body at the edge of a crystalline marble bed.  The sulfides 
are largely oxidized creating leaving pockets of limonite which upon drying is sloughing into the shaft.  
This is creating some natural voids in the walls.  Natural sulfur creates a crust in patches on the walls.  
The shaft has a strong sulfur odor.  Some un-oxidized sulfide minerals are exposed on the waste pile, in 
particular arsenopyrite.     
 
Are there structures over shaft/ stope or at adit:    Yes [ ]    No [ ]  
 
Protect structures with historical value:   Yes [ ]    No [ ] (Include in notes) 
 
Drawings: Include Cross Sections of Gate Area, Profile of Portal, and/ or a cross section of Shaft/Stope 
at 90 degrees to profile.  (Attach to report.)   
 
Notes:  A 2-foot length of hand drill steel was discovered in the bank of the stream course below the 
mine dump.  
 
Some of the waste pile has washed away,(fig.2) distributing sulfide ore down the stream bed. Rock steps 
in the stream bed below the mine are stained red by iron and green from copper oxide (fig.1).   A 
stagnant pool of water at the bottom of the shaft (fig.3)may be a wildlife water source during periods of 
drought.  The water quality of this pool is questionable.  It appears that some acid mine drainage is 
seeping from the waste pile.  This is probably most active during periods of precipitation.  The worry 
comes from the presence of arsenopyrite, which releases arsenic as it oxidizes. This may be feeding into 
the stream course, as well as tainting the pool at the bottom of the shaft. Since the water source for the 
administrative compound is a well .2 miles away downstream, there is potential for affecting the 
domestic water supply as well.  
 
The recommendation is for a PUF closure and backfilling.  This will prevent animals and humans from 
coming in direct contact with the water.  The mine dump should be considered for additional remediation 
outside the scope of this contract. Routine monitoring of the well water for arsenic and other toxic metals 
should be undertaken if it is not being done. 



Assessment Preformed by:   Jim Nieland 

 

 

Figure 1. Copper stained creek bed. 

Figure 2. Mine waste spilling into creek bed. 

Figure 3. Toxic pool at bottom of shaft. 

Figure 4. Collar of inclined shaft.  High sulfide ore in 
foreground on mine dump. 



 



Abandoned Mine Assessment 
 
Feature Number:   93-026 
 
Park Name: _CORO_________________________________________________________ 
 
Mine Name:  Headquarters____ Date: __9-18-09_ Time of Day: _1148 hrs_____  
 
Location: (UTM WGS 84)  Zone_ 12 R 570705 3468632  Elevation: _5697’__________ 
Gate Entry required (removable bar):  Yes [x]    No [ ] 
 
Feature Type:   Adit [x]   Shaft [ ]   Inclined shaft [ ]   Stope open to surface [ ]  
Prospect Pit [ ] Trench [ ]   Other: _ ___________________________________ 
 
Type of Closure Recommended:  Adit (wall) Gate [x]   Cupola [ ]   PUF [ ]   Backfill [ ]    
Cable netting [ ] Culvert gate [ ] Bat chute [ ] No closure [ ] 
 
Hazards on Site:  Subsidence [ ]   Unstable walls [x]   Unstable ceiling [ ]   Water [ ]  
Unstable Floor [ ]   Unstable timbers [ ]   Dangerous air [ ]   Unstable collar [ ] Open winze, stopes [ ]   
Hazardous substances [x] arsenic  Open shaft [ ]  
 
Length of mine workings: About 25 feet’. 
 
Map of Mine Available:  Yes [ ]    No [x]   Air Movement Noted: Yes [ ] No [x] 
 
Does Mine Connect to other surface openings:  Yes [ ]   No [x]     
 
How many portals connect ________ (List elevations of connecting portals/shafts in notes.) 
 
Bats:  Present: Yes [ ]   No [ ]    Night roost [ ]   Hibernaculum [ ]   Maternity [ ]   Day roost [x]    
Bat guano found: Yes [  ] No [ ]     Number of bats: __1____   Species: Macrotus californicus  
 
Notes: A pool of water at the bottom of the shaft may be used by wildlife.  This probably contains a high 
concentration of arsenic and other toxic metals. A single macrotus was found roosting just inside the adit 
and took flight as the team approached. While the pool may contain metal contaminants, humans and 
larger animals can be kept away with a bat gate, which will preserve roosting habitat.  
 
Other wildlife noted (include special closure access needs): None 
 
Special area designations that limit access (describe): None  
 
Describe site access: (Road, trail, helicopter, etc., how will materials be transported to the work  
site): Hike up the ridge crest .2 miles north east from the end of water tank service road, elevation gain 
231’.  
 
Can power equipment be used at the work site: (i.e. generators, welders).  Yes [x]    No [ ] 
 
Adit dimensions: (ft/in): Height: 7’-3” Width:  5’-9”    
 
Distance to gate from dripline: 2’ 
 
Slope angle into Adit, degrees: 15   



 
Direction adit faces (aspect): South     Overall stability of adit: Solid 
 
Stability of rock at gate placement:  Solid [x]   Unstable [ ] Finely fractured, weak [ ] 
 
Special Considerations for Closure:   Yes [x]    No [ ] 
 
Describe:   
 
Shafts and Stopes Open to Surface: 
 
Dimensions ft/in: Length _     Width  __Depth _   
Surface slope angle: _  _   (Include cross sections in field drawings) 
 
Spoil or loose material depth at collar?    
 
Overall stability of shaft/stope:  Surface stable, solid rock [ ]    Collapsing shaft, (funnel  
 
Trap)  [ ]   Collar Stable [ ]   Collar Unstable [ ]   Shaft lagging present Yes [ ] No [ ] 
 
Description of shaft/stope condition: The adit is in a massive sulfide replacement body on the border 
between quartzite and crystalline marble.  This ore body is similar to that of 93-025 with the exception 
that the waste rock is not near a stream.  The adit slopes downward and left to a small residual pool.  
Animals may use this as a water source during drought, if it persists.  The portal is solid and will support 
a bat gate. 
 
Are there structures over shaft/ stope or at adit:    Yes [ ]    No [ ]  
 
Protect structures with historical value:   Yes [ ]    No [ ] (Include in notes) 
 
Drawings: Include Cross Sections of Gate Area, Profile of Portal, and/ or a cross section of Shaft/Stope 
at 90 degrees to profile.  (Attach to report.)   
 
Notes:  
 
Assessment Preformed by:   Jim Nieland 

 



 

Figure 1.  Portal at base of red oxidized 
gossan. Marble exposed, white rock, 
lower left 

Figure 3. Portal viewed looking out. 

Figure 2.  Small pool at bottom of tunnel. 

Figure 4.  Oxidized sulfide ore sloughing from cavities in the wall. 



 



 

 
 
 
 

Appendix E 
 
 

Standard Operating Procedure for Monitoring Pumping 
Rate 

 
  



 

Standard Operating Procedure for Monitoring Pumping Rate at CORO-WSW-2 
 
Materials needed: 
 Water meter 
 Stopwatch 
 Data sheet 
 Pencil 
 Calculator 
 Watch/cell phone or other timepiece 
 

1. Fill in top of data sheet.  Estimate the time since pumping began. 
2. Write down the actual time of day. 
3. Watch moving needle on water meter until it reaches 0. 
4. Start the stopwatch. 
5. When the meter needle has completed one complete turn around the meter dial, stop 

the stopwatch and write down the time and the number of gallons pumped on the 
data sheet. 

6. Reset the stopwatch. 
7. Repeat steps 2-6 at least once.  If the time is substantially different from the first, 

repeat a third time. 
8. Calculate the time in minutes as minutes + seconds/60. 
9. Calculate the pumping rate as the total number of gallons divided by the minutes to 

pump that number of gallons. 
10. Fax this data sheet to Colleen Filippone at 520-731-3420 and save with pumping 

records. 
 
Date _______________________________ 
 
Observer ________________________________ 
 
Time since pumping began ________________________________________ 

Clock Time Gallons 
Pumped* 

Stopwatch Time 
(minutes:seconds) 

Time 
(minutes) 

Gallons per 
Minute 

 
  

 
 

 
  

 
 

 
  

 
 

 
  

 
 

 
  

 
 

*Assumption:  That the water meter is reading correctly.  This can be checked 
independently by closing the valve to the water tank and discharging to a container with a 
known volume while comparing against the water meter readings. 




