From: Walker, Cassondra M

To: Harden, Tasha

Subject: Weekly summary for Dec 16-20

Date: Wednesday, December 25, 2019 7:44:02 PM
Attachments: SBNWR Pond Well Update 16 20Dec.docx

Here is the summary I have for last week. I will amend the graphs every week, and note any
changes and any other things in the summary at the end. Would you like me to include
anything else?

Cassondra Walker, PhD

US Fish and Wildlife Service

Refuge Biologist

San Bernardino and Leslie Canyon NWR

PO Box 3509

7628 N Hwy 191

Douglas AZ 85608
Office:520-364-2104x105
Cell: 520-368-6010

Fax: 520-364-2130
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24 December 2019

Memorandum

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



[bookmark: _GoBack]From:  Cassondra Walker, Refuge Biologist, San Bernardino National Wildlife Refuge



Subject: Status Monitoring Wells and Ponds on San Bernardino NWR: Updated week of 16 Dec 19



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 six 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. A new well added to Slaughter Ranch will be monitored after well is completed and fitted with monitoring equipment. Seven other wells located on refuge provide water to refuge ponds for critical habitat for three species of endangered Rio Yaqui fishes. Additionally, 18 refuge ponds and 1 pond on Slaughter Ranch are monitored. Below are relative locations for wells and ponds regularly monitored.
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Refuge ponds showed variable levels, with some remaining constant across 2019, whereas others showed high changes in response to several factors. Ponds that have shown little to moderate change are: North and South Minckley and Oasis. Water to mesquite pond was turned off on 21 October to control cattail and as Mesquite dried, slight bumps in Oasis and the Minckleys were noticed. 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. Hay Hollow ponds and North ponds dropped further when water was turned off for well pressure monitoring. Water to these ponds was turned back on as pond levels became alarmingly low. See the following figures:
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Water flow into the ponds was reduced when solar power was turned off the following wells (22 Nov 19): Bath House, Hackberry, and North (Bunting). In order to test the pressure at several wells, water was turned off to the ponds, specifically Hay Hollow, Bunting, and Twin. In order to maintain pond levels, water could not remain off and had to be turned back on. See figures below.
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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.











Three of the monitoring wells, Hay Hollow Ponds, Hay Hollow Upstream, Hay Hollow Downstream, contain transducers that measure water temperature, water pressure, and depth to water. These measurements are taken every hour. Depth to water and pressure were averaged monthly and weekly for the current year and three previous years (approximately one, five, and ten). Bars indicating one standard deviation are included to show changes in variation measurements for each temporal frequency (monthly or weekly). Hay Hollow downstream had a transducer change between 2017 and 2018, and the pressure measurements appear to be abnormally low. One trend across all three wells, is the increase in variation of both depth and pressure measurements. 
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Week of 16 Dec 19:

· 16 Dec: Water to the Hay Hollow ponds was turned back on as pond levels were low (North: 1.22, South: 1.34)

· 16 Dec: 10 traps were used to salvage shiner from Magoffin and 3 were caught 

· 16 Dec: New water equipment noticed at MM9 DHS pond

· 20 Dec: Water to North pond was turned back on as the transducer on Bunting well was malfunctioning and North pond was low (0.09)

· 20 Dec: both Phd ponds showed low levels (Phd 1: 1.35, Phd 2: 1.06) and will be re-evaluated on 23 Dec

· 20 Dec: 10 traps were used to continue shiner salvage efforts from Magoffin, three shiner were caught

· 20 Dec: pipe connected to Glenn Windmill Well

· 20 Dec: damage to farthest downstream Hay Hollow gabion documented

Hay Hollow Monitoring Well



Hay Hollow Ponds	43726.791666666701	43741.791666666701	43756.791666666701	43770.791666666701	43777.859351851897	43783.791666666701	43791.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	20.5	19.84	21.05	20.14	19.98	19.829999999999998	19.7	18.739999999999998	18.649999999999999	18.239999999999998	18.05	Hay Hollow Downstream	43726.791666666701	43741.791666666701	43756.791666666701	43770.791666666701	43777.859351851897	43783.791666666701	43791.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	22.92	22.73	23.8	23.28	23.21	23.18	23.11	20.63	21.4	21.61	24.13	Hay Hollow Upstream	43726.791666666701	43741.791666666701	43756.791666666701	43770.791666666701	43777.859351851897	43783.791666666701	43791.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	10.95	12.61	10.9	10.91	10.91	10.83	10.58	10.41	8.92	9.49	9.06	

Depth to Water (ft)









Frog Monitoring Well



Frog	43753.791666666701	43770.791666666701	43777.860532407401	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	11.49	11.21	11.2	11.2	11.11	10.69	10.61	10.53	10.39	10.32	

Depth to Water (ft)







Cemetery Monitoring Wells



Cemeterty North	43753.791666666701	43770.791666666701	43777.8600462963	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	24.85	25	24.99	24.94	24.92	24.39	24.21	24.18	24.02	23.91	Cemetery South	43753.791666666701	43770.791666666701	43777.8600462963	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	28.78	28.84	28.75	28.64	28.57	28.19	27.95	27.78	27.55	27.4	

Depth to Water (ft)









Black Draw Monitoring Wells



Black Draw East	43755.791666666701	43770.791666666701	43777.861215277801	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	15.32	15.44	15.34	15.26	15.1	13.46	13.78	13.97	13.64	13.69	Black Draw North	43755.791666666701	43770.791666666701	43777.861215277801	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	15.34	15.44	15.34	15.24	15.58	13.84	13.95	14.08	13.8	13.82	Black Draw South	43755.791666666701	43770.791666666701	43777.861215277801	43783.791666666701	43790.791666666701	43798.791666666701	43801.791666666701	43805.791666666701	43812.791666666701	43819.791666666701	16.3	16.41	16.399999999999999	16.39	16.37	15.68	15.18	15.12	14.95	14.89	

Depth to Water (ft)
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Hay Hollow Well Pond Flows
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