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Here is the weekly update for 27 Mar 03 Apr.  I've started editing the code to show weekly
means rather than daily means for pressure since we are starting to run out of room on the
graph. For pond levels, I have tried to put weeks on the X axis and separate out years to save
room, but the data was not consistently collected and was monthly at that point so the graphs
are super messy, but I don't have a better way to reduce the size of the graphs unless I just
don't use past data, but that doesn't allow for comparisons...I'm doing the same thing for well
tape measurements, but the data is less messy since there is not much historical data that has
been added to the graph yet. I've included examples of the ponds and well tapes so you can
see what I mean. I still need to standardize year colors and I'll work on that next.
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05 April 2020

Memorandum

To:  Tasha Harden, Assistant Manager, San Bernardino National Wildlife Refuge



From:  Cassondra Walker, Refuge Biologist, San Bernardino National Wildlife Refuge

Subject: Status Monitoring Wells and Ponds on San Bernardino NWR: Updated for week 27 Mar – 03 Apr 2020



Water management on San Bernardino NWR comprises active monitoring of several wells, ponds, and riparian areas.  San Bernardino has nine monitoring wells, three are fitted with transducers that monitor water temperature, depth to water, and well pressure: Hay Hollow Ponds, Hay Hollow Upstream, and Hay Hollow Downstream. The remaining seven wells are monitored with a tape piezometer to determine depth to water: Frog, Cemetery North, Cemetery South, Black Draw East, Black Draw North, and Black Draw South, Snail Spring (Slaughter Ranch). A new deep aquifer well added to Slaughter Ranch was initially expected to be monitored after well completion, after discussions with property owners, plans are now in place to install a transducer for further water monitoring on Slaughter Ranch. Seven other wells located on refuge provide water to refuge ponds for critical habitat for three species of endangered Rio Yaqui fishes, with three other artesian wells currently off. Additionally, the level of 19 refuge ponds and 1 pond on Slaughter Ranch are monitored weekly. With increased water usage off refuge in association with border wall construction, the frequency of monitoring refuge water resources has increased.

Since August of 2019, refuge ponds have showed variable levels, with some remaining consistent and others showing high changes in response to several factors. Ponds that have shown little to moderate change are the two Minckley ponds and Oasis (all fed by Oasis well). Water to Mesquite pond was turned off on 21 October 2019 in response to dropping pond levels and to control cattail. Solar power was turned off on 22 November 2019, many ponds with wells that have associated solar panels showed immediate responses, specifically, the Phd ponds. The Hackberry ponds, Hay Hollow ponds, and North ponds did show a slight response as well, but not as dramatic as the Phds. Phd ponds continued to drop to alarming levels and on 23 December 2019 the solar powered pump at Bath House well was turned back on; the pond levels rebounded to normal levels. Hay Hollow ponds and North ponds dropped further when water was turned off for well pressure monitoring. On 23 January 2020 it was decided to no longer alter pond levels for data collection and water to these ponds was left on according to customary management actions. Although water now remains on to the ponds during monitoring and pond levels have increased some, several ponds have ceased to produce outflow (specifically: the 4 Hackberry ponds).  Outflow from multiple ponds provides critical aquatic habitat in both Black Draw and Hay Hollow. As of 13 February 2020, it was decided to resume/attempt to return to normal operations on refuge, utilizing pumps as needed to maintain normal pond levels and outflow amounts. Currently, 9 ponds show normal behavior (water level and outflow), 9 ponds showing abnormal pond levels and/or outflow, and 2 two ponds remain dry.

All monitoring wells on San Bernardino are monitored with a tape piezometer, the depth to water is measured from the top of the well casing. Monitoring frequencies in 2019 started as monthly, were increased to bimonthly, and is currently conducted weekly. All monitoring wells show a decrease in depth to water with the exception of Hay Hollow Downstream. Snail Spring well, shows an erratic depth to water believed to be linked to the clay lining of the well which causes the well to act more like a sump pump than a well pump. The monitoring wells on SBNWR are important indicators of groundwater (shallow aquifer) availability and these levels are highly associated with precipitation. 

Water for ponds on the refuge is derived from the deep aquifer, which is ancient water runoff from the Peloncillo and Chiricahua Mountains. Changes in water availability in the deep aquifer directly impacts water management on the refuge, thus four artesian wells on SBNWR are monitored for well pressure. Three of the four wells provide inflow for ponds (Twin well, Bunting well, and Hay Hollow well) and one well (Mitigation) is currently off such that the static pressure can be monitored. Since the three wells must be turned off to measure static pressure, collecting data provides challenges as maintaining pond levels is paramount. From 29 Nov 19 – 23 Jan 20, wells were turned on and off, but the unstable pond levels were a concern for fish health. The decision was made to submerge transducers and keep wells turned on. However, Mitigation well remains of and continues to provide static pressure data. This well provides the best indicator of deep aquifer water availability. Below, the weekly mean pressure shows an overall decreasing trend. Error bars are standard deviation showing variation associated with weekly pressure readings. The trends may suggest some relationship with weekly and daily border wall construction activities as the variation in pressure has increased over time with the increase in construction.
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Week of 30 Mar 2020:

· 31 Mar 20 – Bucket flow test for Hay Hollow well (1209), Bunting well (1142), Twin well (1132), Mitigation well (1124)

· [bookmark: _GoBack]03 Apr 20 – House pond at Slaughter Ranch no longer outflowing
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Cassondra Walker, PhD
US Fish and Wildlife Service
Refuge Biologist
San Bernardino and Leslie Canyon NWR

website: San Bernardino NWR

                 Leslie Canyon NWR

PO Box 3509
7628 N Hwy 191
Douglas, AZ 85608
Cell: 520-368-6010
Fax: 520-364-2130

https://www.fws.gov/refuge/san_bernardino/
https://www.fws.gov/refuge/leslie_canyon/

