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Here is the new data...

On Tue, Nov 26, 2019 at 1:13 PM Walker, Cassondra <cassondra_walker@fws.gov> wrote:
Here is a little write up about the Hay Hollow Upstream Well. I made it a memorandum so it
would look a little more official. 

-- 
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

-- 
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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03 December 2019

Memorandum

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



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



Subject: Status of Hay Hollow Upstream Monitoring Well (55-212326)



Some of the monitoring wells on San Bernardino NWR are fitted with transducers which are programmed to record water temperature (F), depth to water (ft), and pressure (PSI) every hour. Depth and pressure show a strong correlation, where higher water columns have higher pressure. Transducer data are downloaded periodically and have been recording data for approximately 10 years. 

Hay Hollow Upstream (HHU) is located adjacent to Hay Hollow Wash near installed gabions on the eastern side of the refuge and is approximately 33 ft deep. Figure 1 depicts monthly mean DTW collected from the installed transducers, with standard deviation bars. 

[image: ]In general, depth to water (DTW) has increased over time, where 2008 shows the shallowest depth and 2019 deeper depths to water. Although DTW has increased over time, the overall annual pattern in DTW variation is strikingly similar across years. Water is closer to the surface January through March but starts to increase in April and remains high until August where depth decreases after summer monsoon rain has percolated into groundwater. September and October show a slight increase in DTW, but during November and December water slowly moves closer to the surface. This trend is apparent in 2008, 2015, 2018, and the beginning of 2019. However, in August, when DTW has historically shown a decrease, in 2019 DTW has continued to increase. October 2019, showed the deepest depth to water, after which the water level shows a marked decrease although the variation associated with this change is quite high. While DTW remains higher for 2019 than in previous years, the variation in DTW measurements shows marked increases in variation. In 2008, DTW varied from 8.2 to 10.9 ft. with 2015 showing a similar range (8.4 – 10.6 ft) as did 2018 (9.0 – 11.3 ft), however a noticeable increase in DTW measurement range occurred in2019 (9.6 – 13.0 ft). The increased DTW range for 2019 suggests higher variability as well overall higher DTW measurements than those recorded historically. From January to July, 2019 appeared to be following the same annual trend as previous years, but in August this changed. September, October, and November of 2019 show increased variation around the monthly means. This variation is consistently higher than in previous years. Figure 1. Monthly depth to water means plotted for the current year (2019), one year ago (2018), four years ago (2015) and 11 years ago (2008). Error bars indicate +/- one standard deviation.



[image: ]As pressure tends to highly correlate with DTW, where higher DTW values generally have lower corresponding pressure values. Figure 2 shows this generalized relationship. Pressure data was not recorded for 2008, thus the annual pressure trend is not apparent for this year, however, 2015 and 2018 show this trend. As with DTW, in August, the pressure for 2019 does not increase as it does for previous years rather, it remains low as DTW remained high during this time period. Interestingly, pressure does not show the same increase in variation in measurements as DTW for this time period, as high variation occurs throughout the year and across years. High variation is again recorded for November 2019, the highest variation seen for these recorded data. Figure 2. Monthly pressure means plotted for the current year (2019), one year ago (2018), four years ago (2015) and 11 years ago (2008). Error bars indicate +/- one standard deviation. For 2008, only the month of December was fully recorded as indicated by the single data point for that year.



With high variation occurring frequently for 2019, the range of monthly values for DTW and pressure are exhibited in Figure 3 and Figure 4, respectively. In Figure 3 the range in DTW for November is over 6 feet, nearly 3 times larger than the ranges of previous years. A similar trend is seen for monthly pressure ranges for well pressure, see Figure 4.Figure 3. Monthly range in DTW values for the current year (2019), one year ago (2018), four years ago (2015) and 11 years ago (2008).



 

[bookmark: _GoBack]Monitoring of the Hay Hollow Upstream will continue. Further analysis to better understand the atypical annual trend may be needed. A week by week analysis may show the underlying trend creating the distinct pattern shown in Figures 3 and 4. Figure 4. Monthly range in pressure values for the current year (2019), one year ago (2018), and four years ago (2015).
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Range in Feet









image1.png







image2.png

s,
FISIL& WILDLIFE
SERVICE







image3.jpeg

Depth to Water (ft)

13

12

1

10

Jan

Feb

Wiar

Apr

Way

an
Month

Aug

Sep

oct

Nov

Dec

Year

& 2008
* 2015
& 2018
& 2019






image4.jpeg

750

725

Pressure (PSI)
)

675

650

Jan  Feb  Mar  Apr  May Jun  Ju Aug Sep Ot Nov Dec
Month

Year

& 2008
* 2015
& 2018
& 2019







