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During the week of April 27, 2020:
*Monitoring wells checked and data recorded, pressure logs pulled and sent to water
resources, pond inlet flows recorded in new survey123, pond levels recorded in old and new

surveyl23...

working with with WR staff to set up WISKI/Survey123 interface.... Overall

protocol still in development*

Week of 27 Apr 2020:

o

21 Apr 20 — Bucket flow test for Hackberry well ponds inflow after check valve
installation: Brasher, Cobble, Magoffin, Ben New
27 Apr 20 — Bucket flow test for Hay Hollow well, Bunting well, Twin well, Mitigation
well
27 Apr 20 — hackberry well check valves plumed in

= Flow still inadequate to maintain customary pond levels on all 5 ponds.
28 Apr 20 - robertsons pipeline construction initiated
30 Apr 20 — Water diverted from West Border Well (Robertson) to Cobble and
Magoffin ponds. New water diverted to Cobble and Magoffin have increased
pond levels and created outflow.
01 May 20 — House pond at Slaughter Ranch still not outflowing, Snail Spring
also not flowing, but spring to east still flowing
01 May 20 — Ben New and Brasher not outflowing and pond level dropping for
Ben New.

New surveyl23 working now, WISKI interface still needed
shiner propagation initiated at HQ

Weekly Biology Report Attached - with detailed pond level data from March to current to track
summer levels/concerns

Tasha Harden
Assistant Manager

San Bernardino & Leslie Canyon NWRs
7628 N Hwy 191

PO Box 3509

Douglas AZ 85608

Office: 520-364-2104 x106
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03 May 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 25 Apr – 01 May 2020



Water management on San Bernardino NWR comprises active monitoring of several wells, ponds, and riparian areas.  San Bernardino has nine shallow aquifer monitoring wells, three which 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). Further, San Bernardino NWR also has 10 deep aquifer wells that provide water to create critical lentic and lotic aquatic habitat: Mitigation, Bath House, Hackberry, East Border Well, Twin, Oasis, Middle, Cottonwood, Bunting, and Hay Hollow. Eight of these wells are currently providing water for refuge ponds containing three species of endangered Rio Yaqui fishes, with two other artesian wells currently off. A new deep aquifer well was added to Slaughter Ranch and monitoring was initialized on 25 March 20. The critical aquatic habitat on San Bernardino, specifically 19 refuge ponds and 1 pond on Slaughter Ranch are monitored weekly (water levels and water quality). 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. Two Hackberry ponds (Magoffin and Ben New) show alarming decreases in level and outflow especially as the Hackberry ponds contain the last two stabile Yaqui beautiful shiner populations. Recently, with increased temperatures and evapotranspiration, Magoffin and Ben New ponds were showing alarming low levels in addition to all ponds showing no adequate outflow. In order to maintain pond levels for the ponds containing shiner, water was diverted from West Border Well (Robertson) to Cobble and Magoffin. See graph below:





























All shallow aquifer 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. Since October 2019, monitoring wells have shown a decrease in depth to water. Although with increasing temperatures and transpiration these decreases have begun to stabilize and plateau, with increases to ground water beginning to show over the next several weeks. Snail Spring well, continues to show 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. Many of these wells are beginning to show plateaus and even slight increases in depth to water likely due to evapotranspiration.















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 weekly and daily mean pressure trends may suggest some relationship with border wall construction activities as shown by the overall decrease in well pressure. Additionally, the variation in pressure has increased over time with the increase in construction. Recent analysis from FWS regional staff in Albuquerque, indicates that border activities may have a one-month lag effect on Mitigation well.
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Week of 27 Apr 2020:

· 27 Apr 20 – Bucket flow test for Hay Hollow well (1257), Bunting well (1318), Twin well (1329), Mitigation well (1336)

· 21 Apr 20 – Bucket flow test for Hackberry well ponds inflow after check valve installation: Brasher (1350), Cobble (1347), Magoffin (1342), Ben New (1340)

· 30 Apr 20 – Water diverted from West Border Well (Robertson) to Cobble and Magoffin ponds

· 01 May 20 – House pond at Slaughter Ranch still not outflowing, Snail Spring also not flowing, but new spring to east still flowing

· 01 May 20 – Ben New and Brasher not outflowing and pond level dropping for Ben New. New water diverted to Cobble and Magoffin have increased pond levels and created outflow

Hay Hollow Well Pond Levels



S Hay Hollow	43896	43906	43910	43917	43924	43931	43938	43945	43952	1.58	1.56	1.52	1.54	1.54	1.54	1.56	1.54	1.56	N Hay Hollow	43896	43906	43910	43917	43924	43931	43938	43945	43952	1.7	1.68	1.68	1.68	1.68	1.68	1.7	1.68	1.7	







Bath House Well Pond Levels



Bath House	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.46	1.36	1.62	1.52	1.56	1.6	1.48	1.48	1.48	Phd 1	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.58	1.58	1.58	1.58	1.58	1.58	1.58	1.6	1.58	Phd 2	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.56	1.56	1.56	1.54	1.56	1.54	1.54	1.58	1.56	







Robertson Well Pond Levels



Robertson Cienega	43896	43903	43910	43917	43924	43931	43938	43945	43952	2.1	2.1	2.1	2.1	2.1	2.1	2.08	2.06	1.8	







Hackberry Well Pond Levels



Ben New	43896	43903	43910	43917	43924	43931	43938	43945	37012	1.52	1.52	1.5	1.42	1.38	1.34	1.32	1.3	1.18	Brasher	43896	43903	43910	43917	43924	43931	43938	43945	37012	1.54	1.54	1.54	1.54	1.54	1.54	1.52	1.54	1.5	Cobble	43896	43903	43910	43917	43924	43931	43938	43945	37012	1.5	1.5	1.5	1.5	1.5	1.5	1.52	1.5	1.5	Magoffin	43896	43903	43910	43917	43924	43931	43938	43945	37012	1.54	1.52	1.52	1.46	1.44	1.38	1.3	1.28	1.56	Urquides	43896	43903	43910	43917	43924	43931	43938	43945	37012	0	0	0	0	0	0	0	0	0	







Twin Well Pond Levels



Twin 2	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.58	1.54	1.54	1.56	1.58	1.54	1.54	1.54	1.5	Twin 1	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.54	







Oasis Well Pond Levels



Oasis	43896	43903	43910	43917	43924	43931	43938	43945	43952	2.1	2.1	2.1	2.12	2.1	2.12	2.1	2.1	2.1	N Minckley	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.52	1.52	1.52	1.54	1.54	1.52	1.54	1.54	1.56	S Minckley	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.72	1.72	1.68	1.72	1.7	1.72	1.72	1.72	1.7	







Cottonwood Well Pond Levels



Mesquite	43896	43903	43910	43917	43924	43931	43938	43945	43952	0.84	1.36	1.42	1.4	1.44	1.46	1.46	1.48	1.48	







Bunting Well Pond Level



North	43896	43903	43910	43917	43924	43931	43938	43945	43952	1.68	1.68	1.68	1.64	1.66	1.66	1.66	1.68	1.68	







Black Draw Monitoring Wells



Black Draw East	42891	42986	43067	43755.791666666664	43770.791666666701	43777.861215277801	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	14.52	15.41	15.34	15.32	15.44	15.34	15.26	15.1	13.46	13.78	13.97	13.64	13.69	13.61	13.61	13.58	13.53	13.43	13.45	13.4	13.32	13.29	13.21	13.18	13.08	13.06	13.3	13.05	13.19	13.1	13.18	13.31	Black Draw North	42891	42986	43067	43755.791666666664	43770.791666666701	43777.861215277801	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	14.48	15.25	15.23	15.34	15.44	15.34	15.24	15.58	13.84	13.95	14.08	13.8	13.82	13.75	13.75	13.71	13.57	13.61	13.59	13.54	13.56	13.41	13.34	13.3	13.17	13.16	13.11	13.11	13.11	13.12	13.15	13.25	Black Draw South	42891	42986	43067	43755.791666666664	43770.791666666701	43777.861215277801	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	15.29	16.18	16.440000000000001	16.3	16.41	16.399999999999999	16.39	16.37	15.68	15.18	15.12	14.95	14.89	14.86	14.82	14.78	14.75	14.71	14.67	14.62	14.56	14.52	14.5	14.4	14.32	14.28	14.22	14.19	14.19	14.18	14.19	14.23	

Depth to Water (ft)









Cemetery Monitoring Wells



Cemeterty North	42891	42986	43067	43753.791666666701	43770.791666666701	43777.8600462963	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666664	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	24.15	24.85	25.28	24.85	25	24.99	24.94	24.92	24.39	24.21	24.18	24.02	23.91	23.79	23.69	23.6	23.51	23.46	23.39	23.3	23.16	23.11	23.01	22.87	22.71	22.56	22.5	22.5	22.5	22.49	22.49	22.5	Cemetery South	42891	42986	43067	43753.791666666701	43770.791666666701	43777.8600462963	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666664	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	27.76	28.6	28.57	28.78	28.84	28.75	28.64	28.57	28.19	27.95	27.78	27.55	27.4	27.29	27.24	27.24	27.29	27.18	27.05	27.01	26.93	26.76	26.67	26.62	26.55	26.49	26.42	26.41	26.41	26.43	26.44	26.51	

Depth to Water (ft)









Frog Monitoring Well



Frog	42891	42986	43067	43753.791666666701	43770.791666666701	43777.860532407401	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	9.81	10.62	11.12	11.49	11.21	11.2	11.2	11.11	10.69	10.61	10.53	10.39	10.32	10.19	10.11	10.050000000000001	9.98	9.91	9.86	9.7899999999999991	9.7200000000000006	9.58	9.6300000000000008	9.5500000000000007	9.41	9.33	9.31	9.27	9.25	9.23	9.2200000000000006	9.23	

Depth to Water (ft)







Hay Hollow Monitoring Well



Hay Hollow Ponds	43138.791666666701	43277.791666666701	43524.791666666701	43552.791666666701	43600.791666666701	43648.791666666701	43689.791666666701	43711.791666666701	43726.791666666701	43741.791666666701	43756.791666666701	43770.791666666701	43777.859351851897	43783.791666666701	43791.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	18.57	19.670000000000002	18.350000000000001	18.940000000000001	18.71	20.12	20.41	20.6	20.5	19.84	21.05	20.14	19.98	19.829999999999998	19.7	18.739999999999998	18.649999999999999	18.239999999999998	18.05	17.98	17.82	17.71	17.54	17.600000000000001	17.3	17.18	17.07	17.010000000000002	16.93	16.79	16.84	16.72	16.68	16.64	16.63	16.64	16.63	16.47	Hay Hollow Downstream	43138.791666666701	43277.791666666701	43524.791666666701	43552.791666666701	43600.791666666701	43648.791666666701	43689.791666666701	43711.791666666701	43726.791666666701	43741.791666666701	43756.791666666701	43770.791666666701	43777.859351851897	43783.791666666701	43791.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	22.51	23.08	22.43	23.39	22.8	23.33	23.31	23.25	22.92	22.73	23.8	23.28	23.21	23.18	23.11	20.63	21.4	21.61	22.13	22.27	21.99	22.31	22.38	22.37	22.26	22.12	22.03	22.01	21.95	21.9	21.82	21.8	21.79	21.79	21.83	21.84	21.86	21.96	Hay Hollow Upstream	43138.791666666701	43277.791666666701	43524.791666666701	43552.791666666701	43600.791666666701	43648.791666666701	43689.791666666701	43711.791666666701	43726.791666666701	43741.791666666701	43756.791666666701	43770.791666666701	43777.859351851897	43783.791666666701	43791.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	43826	43833.791666666701	43840	43847	43854	43861	43868	43875	43882	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	9.92	10.89	9.8000000000000007	9.65	10.199999999999999	11.17	11.1	11.39	10.95	12.61	10.9	10.91	10.83	10.58	10.41	8.92	9.49	9.06	9.0299999999999994	9.39	9.34	9.3699999999999992	8.9	9.4600000000000009	8.7200000000000006	8.69	8.65	8.68	8.66	8.65	8.64	8.59	8.66	8.68	8.6999999999999993	8.73	8.77	8.93	

Depth to Water (ft)









Snail Spring Monitoring Well



Snail Spring	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

[CELLRANGE]
[CELLRANGE]

43777	43826	43840	43847	43854	43861	43868	43871	43873	43875	43882	43886	43889	43896	43903	43910	43917	43924	43931	43938	43945	43952	32	23.1	34.31	41.11	34.51	42.58	43.37	24.66	40.75	42.74	35.75	33.74	44.21	42.94	32.64	31.27	44.81	34.03	32.299999999999997	37.9	43.61	38	off	on	on	off	on	on	on	off	off	on	on	off	on	off	on	on	on	on	on	on	on	on	
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