
From: Fernandez, Juliette
To: Harden, Tasha
Subject: Re: Can you look at this and adjust as necessary?
Date: Friday, February 14, 2020 11:42:12 AM
Attachments: San Bernardino NWR.pdf

Got it. Thanks!

Will you look at this too? I had to save it as a PDF because it is too big but maybe you can
print, chicken scratch and scan it back to me if there are any changes. Make sure I have the
right pictures for the right places and that I'm not mis-speaking on anything. 

Thank you Tasha, I appreciate you!

Juliette Fernandez
Refuge Supervisor AZ/NM

Juliette Fernandez | U.S. Fish and Wildlife Service | Refuge Supervisor AZ/NM | P.O. Box 1306, Rm 4112,
Albuquerque NM, 87103-1306 | 505-248-6650 Office | 505-933-3501 Cell

From: Harden, Tasha <Tasha_Harden@fws.gov>
Sent: Friday, February 14, 2020 10:23 AM
To: Fernandez, Juliette <juliette_fernandez@fws.gov>; Radke, Bill <bill_radke@fws.gov>
Subject: Re: Can you look at this and adjust as necessary?
 
I changed the end of the paragraph a bit and have a recommendation/comment on wording
below.  It looks good! And I have not come across a pre 2019 photo of gabion 1... sorry!

From: Fernandez, Juliette <juliette_fernandez@fws.gov>
Sent: Friday, February 14, 2020 9:45 AM
To: Radke, Bill <bill_radke@fws.gov>; Harden, Tasha <Tasha_Harden@fws.gov>
Subject: Can you look at this and adjust as necessary?
 
I still need a pic of gabion 1 if you have one.

Juliette Fernandez
Refuge Supervisor AZ/NM

Juliette Fernandez | U.S. Fish and Wildlife Service | Refuge Supervisor AZ/NM | P.O. Box 1306, Rm 4112,
Albuquerque NM, 87103-1306 | 505-248-6650 Office | 505-933-3501 Cell
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San Bernardino NWR
Current pond and hydrological status


San Bernardino NWR was established in 1982
to help protect the fish and wildlife associated with he Rio Yaqui watershed. 







Background
• The purpose of the refuge is to conserve fish and wildlife species that are listed as 


threatened or endangered. 
• Refuge water to support these fish is derived from a shallow and deep water aquifer that 


naturally pushes spring water up to the surface. 
• San Bernardino NWR is experiencing unprecedented drops in water levels at a number of 


ponds, raising concern for our ability to fulfill our Refuge purpose into the future.
• The U.S. Fish and Wildlife Service appreciates coordination with Customs and Border 


Protection and the Army Corps of Engineers and working collaboratively for solutions that 
will meet our missions concurrently.







Yaqui Pond
(~1.5 mi from Glenn Well)


The Yaqui pond was constructed for the highly 
endangered Yaqui Catfish in 2017


Yaqui pond - January 2020


Due to concerns that the 
aquifer is not producing 
enough to support 
neighboring ponds at a 
level necessary to provide 
endangered fish habitat, 
refilling this pond is 
halted until further notice


Yaqui pond - December 2018







San Bernardino Spring Snail 
within Slaughter Ranch Conservation Easement 


Sole spring snail population 
held in this concrete tank


Spring snail natural habitat 
supported by shallow aquifer


• Depth to groundwater at the spring snail well 
has fallen from 32 feet in November to 41 feet 
in January. 


• No snails are currently found in their former 
habitat.


• Earman et al. indicates that the shallow aquifer 
may be influenced by the deep water aquifer.


• The only known population of spring snail 
exists in this small concrete tank.



https://azgs.arizona.edu/azgeobib-placenames/san-bernardino-valley





Bath House 
Pond, Phd1 and 
Phd2
• Bath House Pond is closest to 


Yaqui pond.


• Bath House Pond fills Phd1 
pond which subsequently 
feeds Phd2.


• These ponds are fed from the 
deep aquifer and support 
endangered fish.


• For the first time, in 
November 2019, the ponds 
no longer filled on their own 
(via artesian flow) and now 
require a pump to maintain 
necessary water levels.


Bath House Pond


Phd2 Pond


Phd 1 Pond 







Hackberry Ponds


In 2018, the ponds 
experienced water 
fluctuations. The 
refuge planned to 
stabilize the ponds, 
clear vegetation in 
Urquidez, refill it, and 
transfer fish back into 
the pond. 


Continued on next 
page.


In 2012, 5 ponds 
were constructed 
for endangered 
fish. Water from 
pond 1 feeds 
pond 2 which 
feeds 3 etc. 


The 5th pond is 
named Urquidez


Urquidez, December 2017


Urquidez, January 2020







Hackberry Ponds Continued


• All five Hackberry Ponds experienced water drops, most significantly in Pond 4 and Pond 5, as they 
are last in the chain of five to receive water. Because these five ponds are essential to numerous 
endangered fish, the Pond 5 water inflow was closed to retain levels of water in ponds 1,2,3 and 4. 
Due to the aquifer not producing enough to support all five ponds at a level necessary to provide 
endangered fish habitat, refilling Pond 5 is not occurring.


Urquidez 2013 Urquidez 2020







Twin Pond 1 and 2


• Without consistent water 
flow, within one day, Twin 
Pond 1 dropped significantly 
and Pond 2 dried completely.


• To ensure Twin Pond 1 can 
continue to hold enough 
water for the three 
endangered fish dependent 
on it, inflow to Pond 2 has 
been closed off.


• Due to concerns that the 
aquifer is not producing 
enough to support both 
ponds at a level necessary to 
provide endangered fish 
habitat, refilling Twin Pond 2 
is not occuriing.


Twin Pond 1 - January 2020


Twin Pond 2 - January 2020







Mesquite Pond


• In October 2019, the pond 
level dramatically dropped.


• Fish were salvaged and the 
water inflow was turned off.


• Due to concerns that the 
aquifer is not supporting the 
pond at a level necessary to 
provide endangered fish 
habitat, refilling and 
restocking this pond is not 
occuring.


Mesquite Pond - 2011


Mesquite Pond - 2015


Mesquite Pond - 2020







Additional Impacts: 
Black Draw


• Black Draw wash is a 
unique waterway of critical 
habitat that connects the U.S. 
and Mexican populations of 
threatened and endangered 
fish species including Yaqui 
chub, Yaqui topminnow, Yaqui 
sucker, and Mexican stoneroller. 


• The wash provides essential 
year round passage for 
endangered fish necessary for 
spawning and gene flow and is 
important habitat for Huachuca 
water umbel. 


• Species spawning times vary, 
often dependent on 
temperature or water 
disturbance events i.e. floods. 
The Refuge surveys fish in 
October and finds all age 
classes.


Continued next page…


Black Draw Average Conditions –
October 2017


Under Black Draw bridge - October 2019.
Water was chest-deep on 6’ tall contractor


North view of Black Draw 
bridge post flood - 2011







Additional Impacts: 
Black Draw Floods
• The Refuge experiences significant flood 


events where high volumes of water flow 
through Black Draw at high velocity. 


• During the November/December 2019 
heavy rain events, Black Draw 
experienced two large flash floods. 


• These natural events were altered by the 
temporary crossing at the time, which was 
constructed of dirt and multiple (4 or 5) 
large culverts. 


• The flood water was dammed by the 
crossing and back-flooded onto the 
refuge. As pressure built, the crossing 
failed and the dirt and two of the culverts 
where washed about 70 yards 
downstream into Mexico.


• As water slowed and back flooded onto 
the refuge, large sediment deposits were 
dropped in areas where they normally do 
not deposit.


• Large trees that once stood in this area 
were found fallen.


• Huachuca water umbel that was located 
in Black Draw was not found after the 
flood events.


• A temporary structure was rebuilt in 
January of 2020.


Continued next page…


Flood waters over-banking Black Draw Bridge- 2014


Under Black Draw bridge – Flood 2011







Additional Impacts:
Black Draw Temporary Crossing 


Post-Construction Concerns 
• The current crossing consists of a raised concrete 


structure with one elevated 36” culvert and rip 
rap.


• Based on historical flood events, the single culvert 
will not provide for water/debris passage. A 
blockage will cause large amounts of water and 
sediment to dam on the refuge. As water rises, it 
will seek points of least resistance and will erode 
the banks. 


• The current structure impedes fish passage. 
Stream connectivity has been stopped as the 
culvert is positioned above the current level of the 
stream. Water upstream will pool until it is high 
enough to reach the culvert. Once though the 
culvert, there is a drop through the rip rap before 
it reaches the stream bed. This will be a significant 
issue for crossing fish.


• Fish can no longer travel upstream as they have 
for decades for spawning and gene passage.


• In a flood event, loose soil from construction will 
erode affecting water quality, reducing clarity, 
terminating benthic food sources, impacting 
spawning sites and altering stream structure. Fine 
sediment in wetlands can reduce oxygen 
availability to fish and eggs and impact gill 
function.


• Concrete has the potential to leach a variety of 
toxins during the curing process, which can impact 
aquatic species.


• Rip-rap, depending on the source, may harbor 
additional contaminants i.e. mine tailings that 
could impact the watershed


Black Draw temporary concrete 
crossing upstream side looking 
east – January 2020


South view under Black Draw Bridge, following construction of 
temporary concrete crossing - January 2020


North view from Black Draw 
temporary crossing - January 
2020. 







Other Impacts: Hay Hollow Wash


Hay Hollow wash is one of two integral waterways on the refuge for providing passage and 
refugia for endangered fish and wildlife. The wash provides year-round pools, supported by 
three erosion control structures called gabions.


Hay Hollow Crossing


San Bernardino 
Refuge Boundary


Critical Habitat and
Gabions 1,2,3







Additional Impacts:
Hay Hollow Crossing


• Contractors built a culvert crossing on Glenn Ranch land 
immediately upstream from San Bernardino NWR to 
bridge Hay Hollow Wash.


• The November flood event, not unusual 
for Hay Hollow Wash during the summer and winter 
rainy seasons, mobilized and piled brush and other 
debris against the upstream end of the culverts -
effectively damming the flow until the "bridge" 
ultimately failed.


• The resulting wall of water then travelled rapidly 
downstream and rushed refuge infrastructure.


• This damaged and/or washed out two refuge gabions 
(rock-filled wire caged erosion control gabions that have 
been in place for decades) and downcut the refuge 
stream bed by six feet, which will require repair.


• Additionally, the volume of silt mobilized by the sudden 
failure of the road crossing, combined with the erosive 
force of the wall of water coursing downstream, has 
filled in refuge wetlands (occupied critical habitat for 
endangered fish) in Hay Hollow Wash and impacted 
(eroded) known cultural resource sites.


• The road and culvert were reconstructed mid-December. 
Adjustments included additional dirt and rip rap at the 
base. There has not yet been another flood event to test 
the strength of the new crossing.


Failure of Hay Hollow Crossing - November 2019


New Hay Hollow Crossing – December 2020







Additional Impacts: 
Hay Hollow Wash Gabion 1


Construction finalized in 2009. Water held Yaqui chub, Yaqui topminnow and supported Huachuca 
water umbel. Gabion 1 persisted however large amounts of sediment filled the pool at its base.


Gabion 1 - January 2020. This gabion persisted 
through the flood event however, large amounts of 
sediment filled the pool at its base. 


This pool had provided critical habitat for 
endangered fish for decades.







Additional Impacts: 
Hay Hollow Wash Gabion 2


Middle Gabion 2020 - After


The failure of the Hay Hollow crossing north of the 
Refuge, created a force of water that collapsed 6 
feet of Gabion 2 into the wash, significant deposits 
of sediment filled the critical habitat which no 
longer supports water.


Middle Gabion 2009 - Before


Prior to the failure of Gabion 2, pools of year-
round water provided habitat for endangered fish.







Additional Impacts: 
Hay Hollow Gabion 2 Continued


South of Middle Gabion 2002 - Before


Gabion 2 ensured year-round water at its base which 
supported critical habitat for Yaqui chub, Yaqui 
topminnow and Huachuca water umbel. Despite 
multiple flood events, this structure persisted until 
the Hay Hollow crossing failed upstream November 
2019.


 


South of Middle Gabion 2020 - After


Six feet of gabion wall fell during the flood event, 
washing sediment and rock down stream. It is no 
longer a functional gabion for future flood events.







Additional Impacts: 
Hay Hollow Wash Gabion 3


Gabion 3 – March 2009 – Before


Photo taken looking North. The west side of 
the gabion is flush against the tall bank.


Gabion 3 – January  2020 - After


Photo taken looking South. Due to the significant 
pulse of water released upstream, the bank on the 
west side of the gabion eroded significantly.







Concerns for the Aquifer:


• The Service’s concern for water 
flow requires us to evaluate all 
changes to the aquifer. 


• One significant change is the 
pumping of up to 200k gallons of 
water daily from the Glenn 
Ranch well 1.5 miles west of the 
Refuge.


• San Bernardino NWR is contained within the same confined (deep) aquifer as 
the Glenn Ranch well. 


• When high volumes of water is pumped from one area of the aquifer, it pulls 
water toward it and decreases water that push up toward the surface.







Recommendations and Requests
• The Service requests the prevention of surface and groundwater withdrawals that could negatively impact 


federally-listed threatened and endangered native aquatic species dependent on this aquifer.
• To eliminate this well as a potential source of water drops on the refuge, the Service requests that the Corps 


obtains treated water from beyond 5 miles from the refuge boundary for roads, concrete and construction.
Five miles has been identified as the minimum distance needed to reduce the amount of water pulled away 
from refuge ponds and wells. This will also allow refuge staff appropriate time to respond and salvage fish if 
needed. The Service appreciates your agreement that any future wells will be installed no less than 5 miles 
from the refuge. 


• Until water can be obtained outside of the 5 mile buffer, the Service requests any data the contractor can 
share on daily water withdrawals to help us provide you the most precise modeling. 


• The Service requests the implementation of the CBP-approved Spill Protection Plan to ensure any 
contaminants hazardous to the environment are properly handled.


• To ensure the protection of hydrological processes and endangered fish habitat, we request the opportunity 
to provide input prior to the installation of any infrastructure and requests the following post-installation:


• Design, maintain, and monitor fence to ensure proper water flow 
• Keep water-ways open (this could benefit wildlife movement too)
• Clear debris around structures after flood events


• The Services requests that the contractor manage for impacts of structures and staging areas to avoid 
contamination, degradation, and erosion of aquatic habitat and include a quick daily briefing on sensitive 
sites. We also request Safety Data Sheets (SDS) prior to any chemical use on the landscape (i.e. on roads) as 
some chemicals can be toxic to aquatic species.






