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SBNWR Wetland and Well Summary Feb 2020.pdf

All; Attached is a pdf document that summarizes the history of various ponds and associated
wells on San Bernardino NWR. This document could easily be a never ending "working"
document, as we continue to locate information in the refuge files. The document provides
information in alphabetical order by pond name (though the five Hackberry Wells are clumped
together). As the vast majority of this information was gleaned from Annual Narrative Reports
between 1982 - 2019 (there are some years - 1996-1999 - in which no reports were
apparently written), much of the information in the summary is cited by year and page
number of the pertinent annual narrative report in which the information was found. This
summary will help highlight the information that we still need to collect (pond size and
volumes, for example). Also attached is a summary of water right information. Thank you for
your patience, while we pulled this together in a readable format. Bill Radke
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WATER RIGHTS

Arizona water rights on San Bernardino NWR date back to the late 1800s at the time of original settlement
of the area by the cattle industry. The rights are divided into two types; groundwater permits and
unlitigated sutface water rights. The refuge has state groundwater well registration permits for 10 wells
on San Bernardino NWR and aiso the Johnson Museum property. These welis exist outside of an Arizona
Active Management Area, and have not been adjudicated. The wells have a quantity of 250-acre feet per
annum for each claimed registration, which equals 155 gallons per minute. The beneficial use for these
wells is specified as “stock water and water production.” These wells have the very senior priority dates
of January 1, 1903. However, the rights for the wells do not protect the artesian flow, so if the artesian
head pressure drops in the basin, the Service would be required to outfit the wells with pumps. If the
head were to drop to a point where the wells went dry, the Service would be required to drill deeper
wells. Finally, if the groundwater was depleted in the basin, the state would have the legal responsibility
to shut down junior pumpers in order to restore water for the Service’s wells.

Table A. San Bernardino NWR Water Well Locations (NAD 27 CONUS Datum) (2012ANR98).

Well Latitude Longitude
Twin Monitoring Well {(shallow 1995) 31.34069 109.26491
Twin Monitoring Well {deep 1995) 31.34070 109.26493
Twin Well (1992) 31.34043 109.26419
Twin-Il Weli (abandoned 1992) 31.34005 109.26483
Hackberry Well (2004) 31.33620 109.26498
West Border Well {1911) 31.33400 109.26343
East Border Well {(abandoned 2004) 31.33404 109.26323
Border Monitoring Weil {west 1995) 31.33429 109.26017
Border Monitoring Well {east 1995) 31.33428 109.26008
Border Monitoring Well {north 1995) 31.33442 109.26018
Bath House Well 31.33689 109.27129
Upland Well (abandoned 2012) 31.33866 109.26942
N. Black Draw Crossing Monitoring Well {1995} 31.35031 109.26615
North Fork Well {(abandoned 1552) 31.35418 109.26109
Bunting Well (1992) 31.35484 109.26073
Qasis Well (1991) 31.34451 109.26059
Hay Hollow {2003) 31.34232 109.23752
Hay Hollow Windmill (abandoned 2003) 31.34236 109.23711

The Service’s groundwater rights for the refuge offer no protection from pumping occurring within the
Mexican portion of the San Bernardine Basin, About 400 square miles of the basin lie within the United
States with another 400 square miles lying in Mexico. The issue of international water protection is very
pertinent to the refuge since depletion in artesian flow has already been correlated with pumping just
across the border In Mexico. It is very important that strategies for international water protection be
explored before a crisis arises.

In 1993 the U.S. Fish & Wildlife Service received an in-stream flow water right for Leslie Creek in Leslie
Canyon through an application submitted by Region-2 Hydrologist Paul Tashjian. Insuring in-stream flow






rights on Leslie Creek was deemed essential for the survival of the federally listed endangered Yaqui chub
and Yaqui topminnow, and essential for the conservation of a threatened and unique wildlife habitat.
Leslie Creek is a flashy, desert fluvial system. Though storm events create very large flow events, the base
flow of the stream is very low. The native fish and surrounding ecosystem rely on the base flow for
survival. In order to guard against anthropogenic depletion of this flow, the Service requested and
received the following in-stream flow rights for Leslie Creek within the refuge:

Month Discharge {cfs) Acre Feet/Month
January 62 38.3
February 54 33.0
March 53 32,6
April 52 32.2
May 45 27.5
June .35 21.8
July 34 21.0
August .59 36.4
September .63 38.7
October 74 45.3
November .81 : 49.9
December 70 433

Acre Feet/year=419.9

These numbers were derived from a statistical analysis of the mean daily discharge record from a U.5,
Geological Survey gage located on Leslie Creek near the Lewis Monument, This gage has been operational
from 1970-1977 and from 1982-present. A mean of the median monthly daily flow was used to derive
the base flow requirements of the refuge.

The Service has state surface water claims for six springs on the refuge as well as the Johnsan Historical
Museum property. The priority date for these waters is January 1, 1884. The beneficial uses for these
claims is specified, depending on the spring, as a combination of stock, domestic, irrigation, and
recreational. The quantity of the water claimed ranges from 3.8 - 62 gallons per minute.

When SBNWR was acquired in 1982, the FWS was aware that a statement of claim of water rights had
heen filed by the previous landowner, Paul Ramsower, with the Arizona Department of Water Resources
for six springs and ten artesian welis. {1982ANR6}. In 1982 when TNC sold ownership of the Slaughter
Ranch headquarters portion of the Ramsower Ranch to the Johnson Historical Museum, all associated
water right and water claims were transferred to the U.S. Clearly stated in two warranty deeds
associated with the sales and is not disputed. During December 2009, FWS submitted necessary
paperwork and maps with a request to ADWR requesting them to officially change ownership and
assignment of surface water claims for a total of six springs located both on SBNWR and Slaughter Ranch
Request approved by ADWR during January 2010. The six springs, with their various associated names
and claim numbers include the following:

#36-68797 “Fig Tree Spring” or “Tule Spring” on SBNWR
#36-68798 "“Juniper Tree Spring” or “Mesa Seep” on SBNWR






#36-68793 “House Pond” on Slaughter Ranch

#36-68794 Large Enclosed Domestic Water “Spring House” on Slaughter Ranch

#36-68795 “Barn Spring” or “Harse Trough Spring” on Slaughter Ranch

#36-68796 “South Mesa Spring,” “Snail Spring,” or “Bathtub Spring” on Slaughter Ranch {2009ANR83}.







San Bernardino NWR Wetlands (Summary of Individual Ponds and Associated Wells) - 2/19/20 PM

BATH HOUSE POND — BATH HOUSE WELL 55-627160 {Drilled ~1910 - described as Well #3 in 1983
(1983ANR15) and in Figure 2, 1991 USGS Report 90-4190, ultimately with a solar powered pump
{supplied in 1991). Artesian flow from the deep aquifer originally supported this small historic pond,
which was eventually designed to deliver water south through an open ditch to the Double PhD Ponds. A
data recorder was installed in “each artesian well” on SBNWR during 1985 by USGS, and each unit
transmitted the flow and temperature of the well water {1985ANRS5). During 1987, the Bath House Well
was described as producing artesian flow averaging 10 gpm {1987ANRS), During 1989, Bath House Pond
was rebuilt and lined with clay. That same year, Bath House Pond and nearby Upland Well (55-627161)
both delivered water east through open ditches constructed to fill the “New Pond,” a small pond located
just west of the roadway leading south from the present Hackberry Ponds (1989ANR13,25). The New
Pond was apparently short-lived, as it is not mentioned égain in any refuge reports. During 1990, it
became apparent that when agricultural water was being pumped south of the refuge on Rancho San
Bernardino in Mexico, the water level in the open well pipe at Bath House Well would drop 6-8 inches,
and a siphon was therefore installed in Bath House Well to maintain adequate flow into Bath House and
Double PhD Ponds {1990ANR13). During June 1991, Bath House Well and adjacent Upland Well {for the
first time ever) ceased to flow due to agricultural pumping in Mexico, and when irrigation stopped,
artesian flow soon resumed (1991ANR15). Region-2 Hydrologists Cullinan and Tashjian visited the refuge
and discussed installing better monitoring systems to record water usage and well flows to obtain more
accurate information (1991ANR15). A solar-powered submersible pump and solar panel were installed
at Bath House Well during 1991 {1991ANR17). During May 1592, both Bath House Well and adjacent
Upland Well ceased to flow due to agricuitural pumping in Mexico, but resumed again in August of that
year (1992ANR15). A second solar-powered pump and solar panel were installed at Bath House Well
during 1992 to maintain water in the pond until artesian flows resumed each fall {1992ANR15). Bath
House and Upland Wells ceased artesian flow in 1992 from May until October, requiring use of the solar-
powered submersible pump to maintain flow during that time {1992ANR38). Bath House Well flowed
continuously during 1993 with reduced irrigation in Mexico, and the solar pump in Bath House Well was
repaired (1993ANR15,49). During 1994, Bath House Well lost artesian flow at the end of April, likely
attributed to increased water use in Mexico associated with a highway construction project
(1994ANR18). In 2004, the historic drain running east from Bath House Pond was plugged and
abandoned to help increase the capacity of Bath House Pond {2004ANR101). Additionally, in 2004 the
open ditch connecting Bath House Pond with the Double PhD Ponds was replaced with a buried pipeline
that basically runs south under the roadway to feed the Double PhD Ponds. Bath House Well received a
new solar powered pump and panelin July 2010 (2010ANR169). Fish in Bath House Pond include Yaqui
topminnow and Yaqui chub. About 30 beautiful shiner were introduced into Bath House Pond in 1990
{1990ANR22), but these did not persist.

On a quarterly basis during 2010 and 2011, and again during July 2012, refuge staff collected water
samples from Bath House Well and eight other locations. These samples were sent to Xenco Analytical
Laboratory which conducted associated chemical analyses. Interpretation of these data need to occur to
increase a better understanding of the chemical relationships and possible connectivity of these various
water sources, which will enhance decision making and future springsnail population management
activities (2012ANR119,72,73). USGS Hydrologist James Callegary obtained a water sample for isotopic
testing from this site on July 18, 2012 (2012ANR176), but USGS never provided a report.






BLACK DRAW - Spring fed, and supplemented by outflow from North Pond, the two Minckley Ponds, the
two Twin Ponds, and the five Hackberry Ponds. When SBNWR was acquired in 1982, “A permanent flow
of water existed on the southern portien of Black Draw. Flow was measured at 1 cfs at the U.S./Mexico
border,” and supported Yaqui topminnow (1982ANR6,8). A 1983 refuge map depicts perennial flow in
Black Draw from about the area of the current Minckley Pond outflow south to the Mexican border
{1983ANR15). A circa 1900 rock and concrete diversion dam is located in Black Draw upstream from the
Minckley Pond outflow on the west bank, and a 1983 photo shows this structure as being perched well
above the bottom of Black Draw, which had suffered severe head-cutting {1983ANR5). Yaqui chub were
documented in Black Draw during 1985 {1985ANR11). Additionally, Black Draw has variously supported
Yaqui topminnow, beautiful shiner, Yaqui longfin dace, Mexican stoneroller, and Yaqui sucker.

DOUBLE PHD POND — BATH HOUSE WELL 55-627160 (~1910). The ariginal three, 3-foot deep,
connected ponds were constructed by refuge staff during 1987 in clay/loam soil that sealed well and
required no clay lining (1987ANR9). The ponds were originally fed from an open ditch that delivered
water to them from Bath House Pond overflow. Bath House Well produced an average of 10 gpm in
1987 {1987ANR9). The Double PhD Ponds were constructed in a manner that filled the small
northernmost pond, which then flowed into the large second pond through an overflow pipe, then into
the third pond through an overflow pipe. Eventually, during 1989 a fourth very shallow fourth pond was
constructed, which received water through an overflow pipe from the third pond when adequate water
was available {1989ANR12). Several six-foot diameter culvert joints filled with concrete were placed in
areas to line the pond bottom and prevent cattail intrusion and help maintain open water (1987ANR9).
None of the Double PhD Ponds were designed with adequate outlets, and there was rarely adequate
flow to enable the fourth pond to annually fill with water. Problems with plugged pipes and ditches
overgrown with cattails required a better water delivery solution. Ultimately, refuge staff abandoned
the open ditch water delivery system and Installed 1.5-inch PVC pipe to deliver water from Bath House
Well directiy to the secand Double PhD Pond via an elevated valve and stand pipe located at the pond’s
northwest corner, thereby abandoning the first pond. Rigged with a float valve at Bath House Well,
when Bath House Pond is full, the valve diverts flow to the remaining three Double PhD Ponds
(2004ANR101). The current three associated Double PhD Ponds experienced a noticeable drop in pond
levels during 2018, and multiple potential causes were evaluated and addressed If possible, Water
inflow and outflow levels were manipulated in various attempts to restore original pond levels,
however, the water levels failed to adequately recover. One of the three current Double PhD ponds is
dry, and the other two have reduced volumes. Fish in the Double PhD Ponds include Yaqui topminnow
and Yaqui chub,

“HACKBERRY PONDS” {2012) — All five ponds {totaling about 1.85 surface acres) are supported by the
600-foot deep HACKBERRY WELL 55-205562 {2004) which was drilled into the deep confined aquifer in
December 2004 by Weber Drilling of St. David, AZ. It replaced the East Border Well (55-627158), which
was abandoned at the same time per ADWR requirements. During April 2005 Hydrologist J. Broska
installed a pressure transducer to collect static pressure data from Hackberry Well {2005ANR116} which
operated until about 2009, The Hackberry Well is an artesian well. However, considered a back-up
system to increase flow during emergency periods, a solar-powered submersible pump was installed at
the site by Sacred Power Corporation of Albugquerque NM during 2012 at a cost of 510,440, The wel}
provides water to the five ponds, constructed in 2012 through a common buried pipeline running north
from the well and then running eastward along the north sides of the ponds. This series of shallow (3-






foot deep), independent (uncannected) impoundments have individual elevated stand pipes to supply
inflow at their north ends, and are plumbed with valves that allow them to be filled independently from
one another. The south end of each individual pond additionally has its own outlet, managed by
separate 3-foot deep concrete “drop log” water control structure having 12-inch outlets that connect to
a single buried 12-inch diameter pipeline which carries tailwater eastward and ultimately spills into
Black Draw just downstream of the concrete fish barrier. Water control structures at each outlet are
fitted with wooden boards that allow incremental water holding capacity depending upon how many
boards are inserted into the structure (2012ANR159}. The Hackberry Ponds - particularly Urguides Pond,
and the Double PhD Ponds experienced a noticeable drop in pond water levels during 2018. Water
inflow and outflow levels were manipulated in various attempts to restore flow, but water levels failed
to adequately recover. Multiple potential causes were evaluated and addressed if possible, All existing
water control structures were retrofitted with new boards to eliminate leakage.

On a quarterly basis during 2010 and 2011, and again during July 2012, refuge staff collected water
samples from Hackberry Well and eight other water sources. These samples were sent to Xenco
Analytical Laboratory which conducted associated chemical analyses. Interpretation of these data need
to occur to increase a better understanding of the chemical relationships and possible connectivity of
these various water sources, which will enhance decision making and future springsnail population
management activities (2012ANR119,72,73). USGS Hydrologist J, Callegary obtained a water sample for
isotopic testing from this site on July 18, 2012 (2012ANR176).

BRASHER POND — HACKBERRY WELL 55-205562 and solar powered pump. One of the five
Hackberry Ponds discussed above. This pond, westernmost, and first in line to receive water
from Hackberry Weli, was constructed in April 2012, funded with DHS mitigation money, and is
about 0.32 surface acres. This pond has a clay liner to help seal the wetland and prevent
potential seepage, “but this was soon deemed unnecessary, and was not built into the other
four ponds” {2012ANR159}. Fish in the Brasher Pond have included Yaqui topminnow and
beautiful shiner.

COBBLE POND — HACKBERRY WELL 55-205562 and solar powered pump. One of the five
Hackberry Ponds discussed above. This pond is second in line to receive water from the
Hackberry Well. It was constructed in Aprit 2012, funded with DHS mitigation money, and is
about 0.30 surface acres (2012ANR159). Fish in the Cobble Pond have included Yaqui
topminnow and Beautiful shiner.

MAGOFFIN POND — HACKBERRY WELL 55-205562 and solar powered pump. One of the five
Hackberry Ponds discussed above. This pond is third in line to receive water from the Hackberry
Well. It was constructed in April 2012, funded with DHS mitigation money, and is about 0.29
surface acres {2012ANR159). This pond was submerged by flood waters resuiting from
Hurricane Odile on 09/19/14, causing some limited damage requiring repair following the flood
event (2014ANR?). Fish in the Magoffin Pond have included Yaqui topminnow and beautiful
shiner,

BEN NEW POND — HACKBERRY WELL 55-205562 and solar powered pump. One of the five
Hackberry Ponds discussed above. This pond is fourth in line to receive water from the
Hackberry Well. it was constructed in April 2012, funded with DHS mitigation money, and is
about 0.46 surface acres (2012ANR159). This pond was submerged by flood waters resulting






from Hurricane Odile on 09/19/14, causing some damage requiring repair following the flood
event (2014ANR7). Fish in the Ben New Pond have included Yaqui topminnow and beautiful
shiner,

URQUIDES POND — HACKBERRY WELL 55-205562 and solar powered pump. One of the five
Hackberry Ponds discussed above. This pond, easternmost and fifth {last} in line to receive water
from the Hackberry Well, was constructed in April 2012, funded with DHS mitigation macney,
and is about 0,48 surface acres (2012ANR159). This pond was submerged by flood waters
resulting from Hurricane Odile on 09/19/14, causing extensive damage requiring renovation
following the flood event {2014ANR7). During 2015, remaining fish were salvaged, residual
water was drained, the pond was cleared of debris and sediment, was re-contoured, and the
pond was re-filled {2015ANR147). Urquides Pond experienced a noticeable drop in pond water
levels during 2018, Multiple potential causes were evaluated and addressed if possible. Water
inflow and outflow levels were manipulated in various attempts to restore an adequate pond
level, and the existing water cantro! structure was retrofitted with new boards to eliminate
teakage, but the water level in Urquides Pond failed to adequately recover. Finally, as the pond
was in imminent danger of drying and killing the fish it was supporting, fish were salvaged and
relocated to other refuge ponds, and the valve providing water inflow from Hackberry Well into
Urquides Pond was turned off December 4, 2018. Although this had never occurred previously,
a valid assumption was made by refuge staff that the flow rate of Hackberry Well had declined
to a point in which it was no longer capable of supporting five ponds, and the objective of
turning off water to Urquides Pond was to ensure adequate flow to other refuge ponds
supported by the same aquifer. Urquides Pond is currently dry. Fish in the Urquides Pond have
included Yaqui topminnow and Beautiful Shiner.

HAY HOLLOW POND {NORTH ~ 2006) — HAY HOLLOW WELL 55-200769 (2003) and solar powered pump
(2003). When SBNWR was acquired in 1982, the existing Hay Hollow windmiil supported a 19'3"
diameter x 4’3" deep metal stock tank, which already supported Yaqui topminnow (1982ANRS8). The
original, ~25-foot deep, hand-dug we!l was associated with the functional windmill, which was repaired
and serviced during 1989 (1989ANR12), and again during 1993 (1993ANR49}. The original, shallow Hay
Hollow Wel! was eventually replaced and abandoned (though the windmill still stands at the site),
During April 2005 hydrologist }. Broska installed a pressure transducers at the Hay Hollow Well
(2005ANR116).

During April 2006 North Hay Hollow Pond was completed; the first of two adjacent ponds to be
independently fed by the new Hay Hollow Well via. an elevated valve and stand pipe located at the
center of the south side of the pond. The pond was clay lined to prevent potential seepage. A 3-foot
deep concrete “drop log” water control structure with a 12-inch plastic outlet was installed at the east
side of this pond to provide overflow tail water into Hay Hollow Wash where the water enters the wash
between the north and middle gabions. Water delivery to North Hay Hollow Pond first occurred on April
10, 2006 at a constant flow of 20 gpm. This flow rate was maintained until August 15, 2006 when it was
reduced to 10 gpm (2006ANR110}.

Prior to construction of this earthen pond at Hay Hollow, a large (19’ 3” diameter x 4’3" deep) metal
water tank maintained the only permanent “wetland habitat” on the east side of SBNWR, and the
source of the water came from the adjacent shallow Hay Hollow Welt and windmill. This metal Hay






Hollow Tank had been stocked with Yaqui topminnow. Construction of the North Hay Hollow Pand
allowed abandonment of the Hay Hollow Tank, and a total of about 2,600 topminnow were transferred
from the metal tank into the new pond during May and June 2006 (ANR200682}. This pond was
temporarily drained and then refilled again during September 2016, and stocked with a known number
of topminnow and chub as part of a Region-2 fish monitoring protocol study. All existing water control
structures were retrofitted with new boards during 2018 to eliminate unacceptable leakage
{ANR2018110). The North Hay Hollow Pond has variously provided habitat for Yaqui topminnow and
Yaqui chub.

Three 40-foot deep monitoring wells {“HH Pond” 55-212321, “HH Upstream” 55-212326, and “HH
Downstream” 55-212327) were installed at Hay Hollow Wash in June 2006 by Geomechanics Southwest
" Inc. of Tucson at a cost of $6,986.01 (2006ANR111). On June 12 and 13, 2006 Region-2 Hydrologist J.
Broska installed pressure transducers into these monitoring wells (2006ANR118). All three monitoring
wells have In-Situ transducers installed to collect uninterrupted (with some data gaps due to minor
periods of equipment failure) hourly water level data since their initia! installation.

The three Hay Hollow Wash Monitoring Wells were drilled at the site to help document any local
changes to the shallow aquifer associated with the pond canstruction project. The Hay Hollow “Pond”
monitoring well is located a short distance east of the Hay Hollow Ponds, between the ponds and Hay
Hollow Wash. The Hay Hollow “Upstream” monitoring well is located downstream of the middle Hay
Hollow Wash gabion on the east bank of Hay Hollow Wash. The Hay Hollow “Downstream” monitoring
well is located an additional 100 yards {approximately) downstream on the east bank of Hay Hollow
Wash. There is an ANR photo of Hydrologist J. Broska at Hay Hollow Wash Upstream monitoring well on
11/05/08 (2008ANR75). ‘

HAY HOLLOW POND {SOUTH - 2007} — HAY HOLLOW WELL 55-200769 (2003) and solar powered pump
{2003). During April 2007 South Hay Hollow Pand was completed; the second of two adjacent ponds
that are independently fed by artesian flow from the Hay Hollow Well via an elevated valve and stand
pipe located at the center of the north side of the pond. The pond was clay lined to prevent potential
seepage. A 3-foot deep concrete “drop log” water control structure with a 12-inch plastic outlet was
installed at the northeast edge of this pond to provide overflow tail water to Hay Hollow Wash, The
outlets of both Hay Hollow Ponds join to deliver tail water through a common 12-inch plastic delivery
pipe into Hay Hollow Wash where the water enters the wash between the north and middle gabions.
The outflow provides some free-flowing water in the wash, helps recharge the local groundwater, and
supports riparian vegetation. An ANR photo shows water flowing into this already full pond on April 30,
2007, The “two ponds total 0.37-surface acres.” Monitoring wells located at the site help document any
local changes to the shallow aquifer associated with these wells and with the subsequent expected
increase in riparian vegetation in Hay Hollow Wash (2007ANR130). An aerial photo dated 12/05/07
shows both ponds, a flowing stream in Hay Hollow Wash, and the associated riparian area
{2007ANR131}. A photo taken 07/08/08 of South Hay Hollow Pond illustrates the flow rate of water
being delivered to this pond (2008ANR147). All existing water control structures were retrofitted with
new boards during 2018 to eliminate unacceptable leakage (2018ANR110). The South Hay Hollow Pond
has variously provided habitat for Yaqui topminnow, Yaqui chub, and beautiful shiner.

HOUSE POND — NO ASSOCIATED WELL. This is an >140-year old artificial impoundment on Slaughter
Ranch that is fed by subsurface springs, one of which can be visually determined by upwelling






suspended sediment in the channel located at the northwest edge of House Pond. This pond was
historically used to irrigate agricultural acreage in the San Bernardino Valley delivered through an iron
open pipe drain located in the bottom of the pond, utilizing a large gate valve located near the
downstream edge of Snail Spring. The associated iron irrigation water delivery pipeline and associated
dirt ditches are still visible southeast of the existing pond. House Pond was drained in October 1983 to
eliminate non-native fish {using Fintrol fish toxicant) and plants, and to allow necessary renovation to
remove accumulated silt and organic deposits, and to deepen the pond {1983ANR4,8). It was dredged
during 1986 to remove accumulated silt received from severe flood flows (1986ANRS). During October
1995, the main drain line from House Pond began leaking, and required extensive repair to prevent
catastrophic failure (1995ANR16,17). When SBNWR was acquired in 1982, House Pond was described as
already supporting Yagui topminnow. (1982ANRS). Yaqui chub were introduced into House Pond during
1986 {1986ANR3). Additionally, Yaqui catfish were introduced into House Pond during 1997, and eDNA
samples taken at this pond in 2017 documented the continued presence of Yaqui catfish. House Pond
Hydrolab Data was collected by refuge staff during 2003 (2003ANR71,74). On a quarterly basis during
2010 and 2011, and again during July 2012, refuge staff collected water samples from House Pond, a
submerged spring located at the NW corner of House Pond, the Slaughter Ranch spring house “cistern,”
the small Goat Tank Springbox, Horse Trough spring, Snail Spring {(when possible), Tule Spring, Hackberry
Weil, and Bath House Well. These samples were sent to Xenco Analytical Laboratory which conducted
associated chemical analyses. Interpretation of these data need to occur to increase a better
understanding of the chemical relationships and possible connectivity of these various water sources,
which will enhance decision making and future springsnail population management activities
(2012ANR119,72,73}. USGS Hydrologist J. Callegary obtained a water sample for isotopic testing from
this site on July 18, 2012 (2012ANR176), though the FWS never received a report.

MESQUITE POND (1990} — MIDDLE WELL 55-627165 (1904} and COTTONWOOD WELL 55-627164 (1947).
The refuge utilized Middle Well - described as Refuge Well #8 in 1983 and in Figure 2, 1991 USGS Report
90-4190, Cottonwood Well - described as Refuge Well #7 in 1983 and in Figure 2, 1991 USGS Report 50-
4190, and CIENEGA WELL 55-627166 - described as Refuge Well #9 in 1983 (1983ANR15) and in Figure 2,
1991 USGS Report 30-4190, for many years to simply support a large cienega wetland southwest of the
well, A data recorder was installed in “each artesian well” on SBNWR during 1985 by USGS, and each
unit transmitted the flow and temperature of the well water (1985ANRS). During 1990, refuge staff
constructed Mesquite Pond adjacent to the cienega and water was originally delivered to the pond
through a 2-inch diameter pipeline from Middle Well, and water exited the pond through an overflow
pipe installed in the dike where water flowed over an abandoned farm field to support cienega habitat
{1990ANR14}{1991ANR15), Cienega Well was abandoned during 1991 (1991ANR16), and Cottonwood
Well was turned off in 2000, and remained unused for about 17 years. Middle Well continued to be used
to deliver water to Mesquite Pond until 2014. Mesquite Pond was drained, rehabilitated during June
2011, and subsequently re-filled and stocked with beautiful shiner in November 2011 {2011ANR166). In
January 2014, this pond was cleaned to remove accumulated cattails, and the water delivery system was
changed from Middle Well to Cottonwood Well (2014ANR143}. Mesquite Pond was submerged by flood
waters resulting from Hurricane Odile on 09/19/14, creating severe aggradation and damage to water
delivery pipes, and requiring repair following the flood event {2014ANR7), This pond was temporarily
drained and then refilled again during September 2016, and stocked with a known number of
topminnow and chub as part of a Region-2 fish monitoring protocol study. Mesquite Pond experienced a
noticeable drop in pond water levels during late 2019, and refuge staff were unable to maintain a level






adequate to support fish. Although this had never occurred previously, a valid assumption was made
that the flow rate of Cottonwood Well had declined to a point in which it was no longer capable of
supporting Mesquite Pond, and the objective of turning off water to this pond was to ensure adequate
flow to other refuge ponds supported by the same aquifer. Cottonwood Well was therefore turned off
on October 21, 2019. Mesquite Pond is currently dry, and refuge staff will take advantage of the
drawdown to opportunistically allow cattail removal and maintenance of the pond. Mesguite Pond has
variously provided habitat for Yaqui topminnow, Yaqui chub, and beautiful shiner.

MIDDLE POND (= LITTLE MESQUITE POND) — MIDDLE WELL 55-627165 (~1910). Middle Well was
described as Refuge Well #8 in 1983 (1983ANR15} and in Figure 2, 1991 USGS Report 90-4190. The
combined artesian flows of Middle Well, Cottonwood Well, and Cienega Well were used in 1986 to
support a cienega wetland about 30-acres in size (1986ANR8). A data recorder was installed in “each
artesian well” on SBNWR during 1985 by USGS, and each unit transmitted the flow and temperature of
the well water {1985ANR5), During 2000, Middle Well leaked and had no functional control mechanism,
which created Middle Pond, really a shallow cienega wetland that supported Yaqui topminnow. The well
also delivered water westward into Mesquite Pond through an above ground plastic pipe that spilled
into the east end of Mesquite Pond. The well head was ultimately repaired in about 2010, with water
delivery plumbed to support shallow Middle Pond, and to also support Mesquite Pond, Middle Pond was
submerged by flood waters resulting from Hurricane Qdile on 09/19/14, creating significant damage
that required repair following the flood event (2014ANR7). This pond was temporarily drained and then
refilled again during September 2016, and stocked with a known number of topminnow as part of a
Region-2 fish monitoring protocol study. Middle Pond was abandoned during 2017 and Middle WeII was
closed and remains currently unused. Middle Pond provided habitat for Yaqui topminnow.

MINCKLEY POND (North - 2003) — OASIS WELL 55-530754 (1991}, Oasis Well delivered water only to
Oasis Pond until 2003, when both the North and South Minckiey Ponds were constructed. Water was
delivered to the Minckley Ponds from Qasis Well through a 1,000-foot pipeline, supplying the two ponds
individually via two elevated valves and stand pipes located on the east sides of the two Minckley Ponds
(2003ANR127). Each pond is about 90-feet long x 35-feet wide x 3-feet deep, drain through 3-foot deep
concrete “drop log” water control structures at the west ends of the ponds which tail into Black Draw via
connecting 12-inch diameter outlet pipes. This pond was submerged by fiood waters resulting from
Hurricane Odile on 09/19/14, creating some damage requiring repair following the flood event
(2014ANR7). During 2014, a new 3-inch diameter water delivery line {replacing the existing 1.5-inch line)
was run from QOasis Well to supply the Minckley Ponds. This was accomplished to cost effectively correct
an observed reduced flow rate (2014ANR142). This pond was temporarily drained and then refilled
again during September 2016, and stocked with a known number of beautiful shiner as part of a Region-
2 fish monitoring protocol study. All existing water control structures were retrofitted with new boards
during 2018 to eliminate unacceptable leakage (2018ANR110). North Minckley Pond has variously
provided habitat for Yaqui topminnow, Yaqui chub, and beautiful shiner.

MINCKLEY POND (South - 2003) — OASIS WELL 55-530754 {1991}. Also constructed in 2003, this pond
was submerged by flood waters resulting from Hurricane Odite on 09/19/14, creating some damage
requiring repair following the flood event (2014ANR7). During 2014, a new 3-inch diameter water
delivery line (replacing the existing 1.5-inch line) was run from Qasis Well to supply the two Minckley
Ponds. This was accomplished to correct an observed reduced flow rate {(2014ANR142). All existing
water control structures were retrofitted with new boards during 2018 to eliminate unacceptable






leakage (2018ANR110}). South Minckley Pond has variously provided habitat for Yaqui topminnow and
Yaqui chub.

MONITORING WELLS were instailed on SBNWR {(and LCNWR} during January 1995 to help determine
water fluctuations in the shallow aquifer “below Black Draw.” And to assist UofA graduate student Laura
Davis in her aquifer modeling study (1995ANR14,15). On SBNWR, three monitoring wells (“South” 55-
546490, “North” 55-546493, and “East” 55-546492) were drilled near the border on the west side of
Black Draw. One monitoring well (“Frog” 55-552204) was drilled on the east side of the road leading
south from Twin Pond {(and south of the present Hackberry Well} north of the huge hackberry tree. Two
monitoring wells (“North Cemetery” 55-552202, and “South Cemetery” 55-55203) were drilled west of
Twin Pond and east of the historic cemetery. One monitoring well {“North Black Draw Crossing”) was
drilled on the northeast edge of Black Draw adjacent to the road at North Crossing. This manitoring well
was destroyed by the September 2014 Hurricane Odile flood event, and was abandoned.

NORTH POND — NORTH POND WELL 55-627163 (1903,) and BUNTING WELL 55-627162 {1907}, and
BUNTING (2) WELL 55-537171 {1992} with electrical submersible pump {1992) and eventual solar
powered submersible pump (2010). When SBNWR was acquired in 1982, North Pond already existed
and was cleared of debris and vegetation to create open water for Yagui topminnow, which already
inhabited the pond at that time {1982ANRS8). North Pond additionally supported Yaqui chub in 1983
{1983ANR6). North Pond Well was described as Refuge Well #6 and Bunting Well was described as
Refuge Well #5 in 1983 {(1983ANR15) and in Figure 2, 1991 USGS Report 90-4190. A data recorder was
installed in “each artesian well” on SBNWR during 1985 by USGS, and each unit transmitied the flow and
temperature of the well water {1985ANR5). An electrical well control box was installed at North/Bunting
Well during 1992 {1992ANR15)(2003ANR132}, with the purpose of maintaining dependable water
delivery with an electronic submersible pump even when artesian flow failed at the well. During 1992
North/Bunting Well had decreasing artesian flow measured at only 5 gpm, was therefore abandoned
November 24, 1992 per ADWR requirements, and was replaced with a newer well (also named BUNTING
WELL 55-537171}) during 1992. The new Bunting Well was drilled 600 feet into the deep confined
aquifer and cased with 6-inch pipe having the deepest 300-feet perforated. Once installed, the well had
an artesian flow measured at 20 gpm {1992ANR16). North Pond was mechanically cleared of cattails
during 1996, {1996ANR7).

North Pond was drained and abandoned after 1996 when Asian tapeworm were discovered parasitizing
the Yaqui chub inhabiting the pond, and the pond was considered unfit at that time for any future viable
fishery. “North Fork,” an experimental, artificial concrete-lined stream system was constructed by
refuge staff beginning in about 1997, and water was delivered to this stream from Bunting Well, On
February 4, 2002 Hydrologist J. Broska installed a pressure transducer to collect head pressure data at
Bunting Well while this well was supporting “North Fork.” (2002ANR146). “North Fork” Hydrolab Data
was collected by refuge staff during 2003 (2003ANR}, The electrical well control box on the Bunting Weill
was replaced in 2003 (2003ANR133) when the well began being used to supply water to a drinker north
of the refuge on the Glenn Ranch in exchange for the Glenn’s fencing off Astin Spring from livestock use.

Work began in 2007 to restore North Pond, and an aerial photo taken 12/05/07 depicts construction
underway (2007ANR132). A 3-foot deep concrete “drop log” water control structure was installed on
the west side of the restored pond, having a 12-inch plastic outlet pipe tailing water westward into Black
Draw. A second water control gate valve was installed on the southwest side of the restored pond,






which was desfgned to provide water from North Pond into the adjacent “North Fork” that flowed from
the south side of North Pond toward the scuthwest and drained into Black Draw. The goal of this
plumbing was to ensure that there was adequate water flow to support both wetlands (2007ANR131). A
new electric submersible pump was installed in Bunting Well on July 19, 2007 for $935 by D&M Well
Service (2007ANR132). North Pond restoration was completed on May 21 2008, The pond was lined
with clay to help conserve water. North Pond is the second largest pond on the refuge at just under
0.25 surface acres (2008ANR147). Bunting Well was converted to a solar pump system in July 2010 with
‘the installation of a solar powered submersible pump and solar panel by D&M Well Service
(2010ANR169). This pond was submerged by flood waters resulting from Hurricane Odile on 09/19/14,
creating some damage to the impoundment, severely damaging the “North Fork” stream system, and
major repair redirected the roadway and filled portions of the abandoned stream system following the
flood event (2014ANR7). Five Yaqui catfish were introduced into this pond during 2015, and subsequent
efforts to remove them occurred during 2016 so they could be transferred to Mead State Fish Hatchery
in Kansas. Only two catfish were re-captured, and eDNA samples at this pond taken in 2017
documented no continued presence of Yaqui catfish. All existing water control structures were
retrofitted with new boards during 2018 to eliminate unacceptable leakage (ANR2018110}. North Pond
has variously provided habitat for Yaqui topminnow, Yaqui chub, beautiful shiner, and Yaqui catfish.

OASIS POND - QASIS WELL 55-530754 (1991). Video logs of several wells were made by “Buck Weber
and Associates” during 1989, showing most wells were in good shape though Cienega Well was totally
blocked by debris, requiring eventual abandonment and replacement by the Qasis Well {1989ANR12).
Oasis Well was therefore drilled in 1991 into the deep aquifer to a depth of 550-feet, and flowed at 80
gpm (1991ANR16). Oasis Well replaced Cienega Well 55-627166, described as Refuge Well #9 in 1983
and in Figure 2, 1991 USGS Report 90-4190 (1983ANR15), which was abandoned the same year per
ADWR requirements. The well supplied only Oasis Pond, constructed by refuge staff during 1991, until
2003, when the well was plumbed to also deliver water to the Minckley Ponds. On February 4, 2002
Hydrologist J. Broska installed a pressure transducer to collect head pressure data at Oasis Well while
this well was supporting its associated pond (2002ANR146}. Oasis Pond Hydrolab Data was collected by
refuge staff during 2003 (2003ANR). Oasis Pond was submerged by flood waters resulting from
Hurricane Odile on 09/19/14, creating some damage requiring repair following the flood event
(2014ANR7). Five Yaqui catfish were introduced into this pond during 2015, and Subsequent efforts to
remove them occurred during 2016 so they could be transferred to a fish hatchery in Kansas. Only two
catfish were re-captured, yet eDNA samples at this pond taken in 2017 documented the continued
presence of Yaqui catfish. This pond was temporarily drained and then refilled again during September
2016, and stocked with a known number of Yaqui chub as part of a Region-2 fish monitoring protocol
study. Qasis Pond has variously provided habitat for Yaqui topminnow, Yaqui chub, beautiful shiner, and
Yaqui catfish.

ROBERTSON CIENEGA — EAST BORDER WELL 55-627158 (1910} and WEST BORDER WELL 55-627159
(1911). The two adjacent Border Wells are historic wells inherited by the FWS when SBNWR was
acquired. In 1983, East Border Well was described as Refuge Well #1 and West Border Well was
described as Refuge Well #2 {1983ANR15), and this is consistent with Figure 2, 1991 USGS Report, 90-
4190, A data recorder was installed in “each artesian well” on SBNWR during 1985 by USGS, and each
unit transmitted the flow and temperature of the well water (1985ANRS), For a period of time, during at
least 1994, the West Border Well delivered water to multiple experimental ponds located northwest of






the well within the historic San Bernardino Cienega {1994ANR17}. These experimental ponds were
abandoned following completion of the University of Arizona research project. The original 2.75-surface
acre, shallow Robertson Cienega impoundment was constructed by refuge staff during 1988, and
originally received water delivered from both the East and West Border Wells {1989ANR11), On
February 4, 2002 Hydrologist J. Broska installed a pressure transducer to collect head pressure data at
East Border Well while this well was supporting Robertson Cienega (2002ANR146). On April 4 and 5,
2005 J. Broska installed a pressure transducer at West Border Well (2005ANR116). Robertson Cienega
wetland was completely rehabilitated during 2012 to create two large, shallow ponds with water
delivery through a plastic waterline from West Border Well. The purpose of this restored wetland was
to provide increased waterfowl management, which requires annual drying and flooding to produce
wetland dependent plants used by waterfowl for food. No fish were introduced into this pond, but the
subsequent 2014 Hurricane Odile flood event may have introduced Yaqui topminnow to the site,
complicating management for waterfowl food production and control of emergent vegetation. This
pond was submerged by flood waters resulting from Hurricane Odile on 09/19/14, creating damage that
required repair following the flood event {2014ANR7). Therefere, during 2015, this pond was dried,
mechanically cleared of dense cattail growth and debris, and then refilled. (2015ANR147). Robertson
Cienega has variously provided habitat for Yaqui topminnow and Yaqui chub.

SNAIL SPRING — SNAIL SPRING WELL 55-221027 (2011) and associated solar powered low flow
submersible pump (2011). Historic Snail Spring is located about 100 feet southeast of Hause Pond on
Slaughter Ranch, where it flowed south and fed a broad shallow spring-brook trickling over gravel, mud,
leaf litter, dead wood, and stones. Vegetation at the spring was dominated by water cress and yerba-
mansa, with large cottonwood trees providing some canopy. Snail Spring Well {#55-221027) was drilled
about 113-feet deep to tap the shallow aquifer on Slaughter Ranch during December 2011 by Mike’s
Drilling LLC of Green Valley, AZ at a cost of $33,415. The driller hit a continuous layer of blue clay from
about 20-feet to 113 feet, indicating that the total flow from this well is indeed from the shallow aquifer.
The driller installed an associated solar-powered, iow flow submersible pump in the well. Subsequent
retocation of the solar panel to its present location southeast of the well head, at the request of
Slaughter Ranch owner Harvey Finks, determined that blue clay was at a depth of only about 3-feet at
the panel support location. Funded with DHS mitigation money, the well was intended to restore year-
round aquatic habitat for San Bernardino springsnails to the area long fed by Snail Spring, which finally
failed to provide perennial flow throughout much of 2011 (2012ANR42,43). With Snail Spring Well
restoring permanent flow to Snall Spring, monitoring the site resumed in the hope of documenting
springsnails that had somehow survived the drying period. When no springsnails were found, about 500
springsnails were introduced to the restored spring site from the extant population at Goat Tank spring
box during 2014. However, due to a subsequent pump failure, Snail Spring failed to maintain adequate
perennial water throughout the year and the reintroduction effort failed. A new 35Q8-2 pump was
installed in the well by D & M Well Service during June 2015 at a cost of $2,950. This new submersible
pump turns itself off if there is an inadequate volume of water available in the well, rather than allowing
the water-cooled motor to overheat and fail. Even with installation of this well and pump, since 2015,
inadequate water in the shallow aquifer that supports Snall Spring and the accompanying well simply
does not allow for perennial flow at the site, and further reintroductions have therefore not been
attempted (2015ANR96,37). Refuge staff, AGFD Biologists, and Phoenix Zoo began evaluating options to
secure survivability of this species during 2020.





On a quarterly basis during 2010 and 2011, and again during July 2012, refuge staff collected water
samples from Snail Spring {when adequate flow was present), House Pond, a submerged spring located
at the NW corner of House Pond, the Slaughter Ranch spring house cistern, the small Goat Tank
Springbox, Horse Trough spring, Tule Spring, Hackberry Well, and Bath House Well. These samples were
sent to Xenco Analytical Laboratory which conducted associated chemical analyses. Interpretation of
these data need to occur to increase a better understanding of the chemical relationships and possible
connectivity of these various water sources, which will enhance decision making and future springsnail
population management activities (2012ANR119,72,73). San Bernardino springsnails occur about 10
miles southeast of SBNWR in Mexico at Cajon Bonito Cienega, and this habitat is depicted in an ANR
photo dated 10/14/07 (2007ANR136).

At the suggestion of AGFD Biologist I, Sorenson, Goat Tank Spring on Slaughter Ranch had the heavy
metal lid modified in 2010 to allow sunlight to enter the spring box. A photo of box taken 07/21/10
shows the finished project (2010ANR117). Springsnails were present during an 08/10/11 survey by T.
Myers and W. Radke, and also at an adjacent spring that had suddenly emerged at the base of the
cottonwood tree closest to Goat Tank spring bax. “It is very likely that the source water for these two
seeps are the same” {2012ANR118). On a quarterly basis during 2010 and 2011, and again during July
2012, refuge staff collected water samples from the small Goat Tank Springbox, and eight other water
sources, These samples were sent to Xenco Analytical Laboratory which conducted associated chemical
analyses. Interpretation of these data need to occur to increase a better understanding of the chemical
relationships and possible connectivity of these various water sources, which will enhance decision
making and future springsnail population management activities (2012ANR119,72,73). Effective
05/17/12, the Final Rule listing the San Bernardino springsnail as a threatened species with designated
critical habitat on 0.8 acres of SBNWR and 1.2 acres of the Slaughter Ranch. (2012ANR119}, USGS
Hydrologist J. Callegary obtained a water sample for isotopic testing from this site on July 18, 2012
(2012ANR176). |

TULE POND — NO ASSOCIATED WELL. This is a spring fed pond that is located adjacent to the remains of

a small historic building near the pond’s southwest corner. The Pond likely receives water from the

shallow aquifer, and was historically used to help irrigate agricultural {and located east of the pond.

Spring flow that supports the pond has been sporadic. When SBNWR was acquired in 1982, Tule Spring

was described as being completely overgrown with emergent vegetation, requiring draining and !
excavation (1982ANRS5). During 1984, 1989, 1993, and 1996, Tule Pond was mechanically renovated by |
refuge staff to remove mats of cattail, bulrush, and cane (1989ANR12){1993ANR16)(1996ANR7).

Subsequent management of Tule Pond has involved using prescribed fire and follow-up herbicide

treatments to control Phragmites, in the hope that such contro! would reduce competition for the

limited spring flow.

Surplus flow observed during 2003 provided the impetus for refuge staff to construct a series of short
dikes east of Tule Pond in an effort to develop another shallow spring run {an attempt to replicate
springsnail habitat) which then flowed into a second shallow pond {“New Tule”) developed and fed via a
3-foot deep concrete “drop log” water control structure located at the northeast edge of Tule Pond.
This habitat work was conducted during 2003 and surplus water from Tule Pond filled the developed
wetlands in March 2004 (2004ANR104). The increased spring flow at Tule Pond did not sustain, and the _
additional wetlands were productive for less than one year. Tule Pond has provided habitat for Yaqui
topminnow.





On a quarterly basis during 2010 and 2011, and again during July 2012, refuge staff collected water
samples from Tule Pond and eight other water sources. These samples were sent to Xenco Analytical
Laboratory which conducted associated chemical analyses. Interpretation of these data need to occur to
increase a better understanding of the chemical relationships and possible connectivity of these various
water sources, which will enhance decision making and future springsnail population management
activities (2012ANR119,72,73).

TWIN POND — TWIN WELL 55-627167 {~1910) (TWIN-Il WELL 55-537172 - 1992). Ownership of the
original Twin Well and adjacent Twin Pond was assumed by FWS when the property was acquired for
SBNWR, The artesian well, described as Well #10 in 1983 (1983ANR15} and in Figure 2, 1991 USGS
Report 90-4190, was histarically used to fill Twin Pond which functioned to help irrigate a large tract of
agricultural land located south of the pond, and was also utilized for a time to provide pure artesian
bottled water for the community of Douglas, AZ. When SENWR was acquired, Twin Pond was dry or
nearly dry, and was described as needing renovation to remove accumulated silt and organic deposits,
and requiring re-establishment of artesian flow to refill the pond and introduce Rio Yaqui fishes
(1983ANR2}, Twin Well had artesian flow of 20 to 30 gpm in 1984 {1984ANR4). A data recorder was
installed in “each artesian well” on SBNWR during 1985 hy USGS, and each unit transmitted the flow and
temperature of the well water (1985ANR5). Originally having about 1/3 of an acre of surface, with an
average depth of two feet, and situated adjacent to a second smaller 1/8-acre pond, Twin Pond was
renovated during 1984 - 1986. The larger pond was expanded to 7-feet deep, with spoil used to fill and
abandon the adjacent smaller pond. The bottom of Twin Pond was lined with 10-inches of clay during
the renovation (1987ANR7). Twin Pond supported Yaqui topminnow and Yaqui chub in 1990, when 300
Beautiful shiner were also introduced into the pond {1990ANR19,22). Yaqui catfish were introduced
into Twin Pond in 1997, and eDNA samples taken at this pond in 2017 documented the continued
presence of Yaqui catfish. it was the only refuge pond to concurrently support populations of Yaqui
catfish, Yaqui chub, Yaqui topminnow, and beautiful shiner.

While conducting hydrologic research in 1986, USGS lost a low level nuclear source at a depth of 580-
feet in Twin Well when the tracer snagged on the underground well casing and separated from the
cable. USGS spent in excess of $50K to unsuccessfully retrieve the probe (1986ANR4). In 1987, Twin Well
was described as having a flow rate of 22 gpm, but this was reduced to 9.5 gpm due to USGS efforts to
isolate the radioactive tracer by pumping a huge volume of concrete into the bottom S0-feet of the well
(1987ANR4}{1988ANRS8). The concrete “plug” did not wark as planned, and USGS then installed a
gamma monitoring device to determine the extent of radiation from the well source, and subseguent
data indicated no radiation (1988ANR5). USGS agreed to write an Environmental Assessment and
continued monitoring water samples for several years for low level radiation {1992ANR16). The original
Twin Well was subsequently abandoned because of this low level radioactive tracer issue. USGS deait
with this problem by further “isclating” the radioactive tracer with concrete during 2000, abandoning
and capping Twin Well, and placing a marker at the well head site identifying the radioactive risk. Twin
Well had artesian flow measured at 22 gpm in 1992, was abandoned per ADWR requirements, and
replaced with a newer well (Twin-ll Well) during 1992. Twin-ll Well was drilled about 50 yards northeast
of the original well, and was installed 600 feet into the deep confined aquifer and cased with 6-inch pipe
having the deepest 300-feet perforated. Once installed, the well had an artesian flow of 80 gpm
(1992ANR16), and currently delivers water southward to Twin Pond via an elevated stand pipe located
on the north side of the pond. An additional small gate valve on the west side of Twin-ll Well delivers






water to a small plastic standpipe located at a short channel on the northwest edge of Twin Pond, and
was intended to provide a “springrun” habitat potentizally suitable for springsnails. The experimental
springsnail reintroduction was not successful, and this standpipe has not been used since about 2004,
Finally adjacent gate valves located in huried plastic culverts covered by iron plates about halfway
hetween Twin-Il Well and Twin Pond provide water control management capability to both Twin Pond
and Twin-2 Pond.

Twin Pond was mechanically cleared of cattails during 1996 (1996ANR7), and subsequent management
has controlled emergent vegetation through a combined use of herbicide, prescribed fire, and
mechanical means. On February 4, 2002 Hydrologist |, Broska installed a pressure transducer to collect
head pressure data at Twin-1l Well while this well was supporting its associated ponds (2002ANR146).
Twin Pond Hydrolab Data was collected by refuge staff during 2003 (2003ANR73,74). During 2004, the
installation of a 5-foot deep concrete “drop log” water control structure at the southeast edge of Twin
Pond facilitated construction of a flow-through aquatic system through the adjacent Twin-2 Pond,
allowing tail water to flow from Twin Pond into Black Draw. Prior to this water management alteration,
Twin Pond had no outlet. The water control structure also allows water levels to be dropped by up to 5-
feet for required maintenance activities, cattaii control, and periodic oxygenation of hydric soils which
boosts aquatic productivity. All existing water control structures were retrofitted with new boards
during 2018 to eliminate unacceptable leakage (2018ANR110). During hydrology investigations
conducted on December 10, 2019, Twin Well was turned off to coliect static pressure data, which
resulted in a rapid decline in the volume of water into Twin Pond, and resulted in Twin-2 Pond losing all
water within two days of Twin-li Well being turned off.

Due to the 2002 threat of significant groundwater withdrawal being planned on the Peterson Ranch
north of SBNWR, a pump test (Contract #20181-2-C010) was contracted with Elbrock Water Systems of
Animas, NM and conducted at Twin-Il Well, centrally located on the refuge, during December 2002. This
pump test was conducted during winter, when evaporation and evapotranspiration were at their lowest
levels which allowed all refuge wells to be safely turned off for a short period to collect accurate
information during the test without further risking fish survival in associated ponds (2002ANRE5)
(2003ANRS0).

TWIN-2 POND (2004) — TWIN-Il WELL 55-537172 {1992}, Constructed in February 2004, this pond
measures 90-feet x 35-feet x 3-feet at the deep end and 1-foot at the shailow end. A 5-foot deep
depression constructed in the center of the pond has a 4-inch diameter pipe inlet to independently
provide water delivery to the pond from Twin-Il Well. Normally, Twin-2 Pond simply receives water
delivered through overflow from Twin Pond’s water control structure and 12-inch outlet pipe. The
water level in Twin-2 Pond is managed with a 3-foot deep concrete “drop log” water control structure
and 12” outlet located on the east side of the pond that spills tail water into Black Draw, and supports
Huachuca water umbel growing at that location. The construction of Twin-2 Pond eliminated the need
for Evil Twin/Gamma Pond, which had no outlet, A total of 120 tons of red clay was used to line Twin-2
Pond during its construction to reduce water lost to potential seepage. Managers have the ability to fill
Twin-2 Pond two different ways, either by removing boards at the Twin Pond water control structure for
quick filling, or by turning on water to the 4-inch pipe feeding the middle of the pond to slowly fill the
pond (2004ANR101). This pond was submerged by flood waters resulting from Hurricane Odiie on
09/19/14, creating some minor damage and removal of siltation requiring repair following the flood
event (2014ANR7). The water control structure in Twin-2 Pond was retrofitted with new boards during






2018 to eliminate unacceptable leakage (2018ANR110}. When Twin-2 Pond went dry within two days
following the December 10, 2019 Twin Well shutdown, this pond was left empty to limit additional
drawdown of the deep aquifer in the hope of sustaining adjacent refuge ponds that were experiencing
problems maintaining adequate water levels. The drawdown also opportunistically allowed cattail
removal and maintenance of Twin-2 Pond, which occcurred during February 2020. Twin-2 Pond has
variously provided habitat for Yaqui topminnow, Yaqui chub, and beautifut shiner.

TWIN (EVIL TWIN or GAMMA) POND — TWIN-[l WELL 55-537172 (1992). This small pond was
constructed by refuge staff in 1990 to take advantage of surplus water in adjacent Twin Pond, with
water being delivered to Evil Twin/Gamma Pond from an overflow pipe and valve located at the
southeast corner of Twin Pond, Evil Twin/Gamma Pond was not constructed with an outlet, rather,
overflow from the pond spilled into the adjacent abandoned farm field and supported a small cienega
about 30-yards wide and 200-yards long {1990ANR14). Evil Twin/Gamma Pond was abandoned following
construction of Twin-2 Pond in 2004. Evil Twin/Gamma Pond has variously provided habitat for Yaqui
topminnow and Yaqui chub.

YAQUI POND {2017) - MITIGATION WELL 55-221026 (2012) and associated solar powered submersible
pump {2012). Funded with DHS mitigation money, the 580-foot deep Mitigation Well (#55-221026) was
drilled in January 2012 by Mike’s Drilling LLC of Green Valley, AZ, This well taps into the confined deep
aquifer and produced an artesian flow rate of 21.42 gallons per minute when measured on 08/29/12.
However, to increase flow in an emergency, a solar-powered submersible pump was additionally
installed at the site by Sacred Power Corporation of Albuquerque NM for $10,440. The purpose of the
well was to ensure an adequate water supply having appropriate water quality to support fish,
otherwise recognized as being threatened by 2008 DHS border infrastructure construction, located in
House Pond and/or refuge wetlands,. The Mitigation Well replaced the Upland Well - 55-627161 (1926),
located north of Bath House Pond and described as Refuge Well #4 in 1983 (1983ANR15}, and in Figure
2, 1991 USGS Report 90-4190, which was abandoned in 2012 per ADWR requirements.

The Mitigation Well was plumbed during 2013 to deliver water through a buried 4-inch diameter
pipeline to House Pond on the adjacent Slaughter Ranch, The pipeline is located beneath the dirt
roadway westward from the well onto Slaughter Ranch and then north to deliver water to the raised
inlet into the southwest corner of House Pond (2010ANR36,37){2012ANR43,161)(2013ANR148).

During 2016 work began to construct a large, deep pond - the Yaqui Pond - near the southwest corner of
the refuge, to be supported by the Mitigation Well. The purpose of this pond was to provide deep water
habitat for Yaqui catfish, which did not appear to have adequate available habitat capable of supporting
a self-sustaining population anywhere in the U.S. (2016ANR150). Test holes drilied at multiple locations
within the proposed job site showed adequate material, but never did reach the expected clay layer
identified by the well drilling log from adjacent Mitigation Well. Construction continued throughout
2017 (photos in 2017ANR2,88), and the pond began filling 11/11/17. Due to unacceptable leakage, flow
into this pond was temporarily turned off 01/04/18, and an organic soil sealant product was purchased
from Seepage Control of Gilbert, AZ and applied to minimize leakage. As multiple refuge wells began
experiencing decreased flow rates during 2018 and 2019, and associated ponds began experiencing
decreasing volumes, the Mitigation Well remained shut off to limit any potential additional drawdown
of the deep aquifer in the hope of sustaining adjacent refuge ponds that were experiencing problems
maintaining adequate water levels. Without water delivery, Yaqui Pond eventually succumbed to






evaporation and currently remains dry. With tremendous water withdrawal occurring to support DHS
border infrastructure construction since August 2019 at the Glenn Ranch Well, located less than ¥-mile
west of Mitigation Well, the FWS is currently utilizing the Mitigation Well to monitor static pressure to
help determine the effects of DHS water withdrawal on the San Bernardino Valley aquifer. Yaqui Pond
had provided habitat for Yaqui topminnow.







