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         April 1, 2025 
 

UPDATE to U.S. ARMY CORPS OF ENGINEERS’ 
MAY 16, 2005, MEMORANDUM FOR RECORD 
 
Primary author: Robin Silver, M.D., rsilver@biologicaldiversity.org, (602) 799-3275  
 

EXECUTIVE SUMMARY 
 
 In 1994, the U.S. Army contracted the U.S. Army Corps of Engineers 
(“ACOE”) “to assist in the location, design, and construction” of groundwater 
monitoring wells on Fort Huachuca. 
 
 On May 16, 2005, the U.S. Army Corps of Engineers (“ACOE”) produced the 
MEMORANDUM FOR RECORD after being contracted by Fort Huachuca for 
“compilation, organization, and analysis” of the groundwater water level data 
from these monitoring wells. 
 
 The May 16, 2005, Memorandum noted as its reason for production: 
 

“Problem. Groundwater levels are dropping in the Fort 
Huachuca/Sierra Vista area due to aquifer pumping.  Over �me, this 
poten�ally can have an appreciable effect on groundwater discharge 
to the San Pedro River.  A number of computer models have been 
developed to simulate groundwater/surface water interrela�onships 
in the upper San Pedro River Basin.  However, the accuracy of these 
models has been limited by the lack of water level data extending 
from the cone of depression in the Fort Huachuca/Sierra Vista area to 
the San Pedro River.” 

 
 The May 16, 2005, Memorandum’ analysis and conclusion is based on  
the well water levels in Fort Huachuca’s monitoring wells from April 14, 1995 to 
April 25, 2005. 
 
  
 

mailto:rsilver@biologicaldiversity.org
https://biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/acoe-fenske-051605-memorandum-for-record-LIKELY-DECLINE-EXTENDS-TO-RIVER-marked.pdf
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 The May 16, 2005, Memorandum concluded (emphasis added): 
 

“Conclusion … From analysis of water-level data from 1995-2005, a 
clear trend has developed. The cone of depression in the Fort 
Huachuca area is growing, and measured water levels within 2 miles 
of the river have been declining. If groundwater development in the 
Fort Huachuca/Sierra Vista con�nues at present rates, water levels 
will con�nue to decline in the region. The extent to which this 
declining trend in groundwater levels currently extends the San Pedro 
River itself is uncertain. This is dependent on the hydraulic 
conduc�vity of the geologic units located between the wells and the 
river, and the historical connec�on between the river and 
groundwater in this area. However, it is likely this decline in water 
levels currently extends to the river, resulting in a reduction of 
groundwater discharge to the river when compared to 
predevelopment conditions.” 

 
 Unhappy with the ACOE Memorandum’s conclusion, the Army banned the 
ACOE from further collection and analysis of the data from Fort Huachuca’s 
groundwater monitoring wells. 
 
 After the Army removed ACOE, collection of the data was transferred to the 
U.S. Geological Survey (“USGS”) in 2005. 
 
 But no further analysis was commissioned by the Army. 
 
 No further analysis has been done on the data from Fort Huachuca’s 
groundwater monitoring wells since the May 16, 2005, Memorandum. 
 
 This Update compiles and analyzes the monitoring well water level data 
from Fort Huachuca’s groundwater monitoring wells from 1995 to 2025. 
 
 In addition to the data from the Base’s groundwater monitoring wells, in 
this Update, we include groundwater well water level data from the USGS’ 
groundwater monitoring well on the San Pedro River at the Charleston Narrows in 
the San Pedro Riparian National Conservation Area and water level data from the 
Base’s three active groundwater extraction water supply production wells. 
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 The USGS Charleston Narrows monitoring well is located along the same 
linear transect line as the Base’s groundwater monitoring wells. 
 
 The analysis of the data from these monitoring wells and production wells 
are then combined with San Pedro River streamflow data and the conclusions of 
three studies completed since the May 16, 2005, Memorandum. 
 
 These three studies are "Calculation of Pumping-induced Baseflow and 
Evapotranspiration Capture Attributable to Fort Huachuca," by GeoSystems 
Analysis, Inc., in 2010; Simulated Effects of Ground-Water Withdrawals and 
Artificial Recharge on Discharge to Streams, Springs, and Riparian Vegetation in 
the Sierra Vista Subwatershed of the Upper San Pedro Basin, Southeastern 
Arizona, by USGS, in 2014; and, “Evaluation of Impacts of Fort Huachuca Long-
term Well Pumping and Recharge on San Pedro River Stream Flow (from 2011 to 
2100),” by Integrated Hydro Systems, in 2019. 
 
 The May 16, 2005, ACOE Memorandum concludes that “it is likely that 
the decline in water levels currently extends to the river, resul�ng in a 
reduc�on of groundwater discharge to the river.” 
 
 This Update establishes that the decline in water levels now 
undoubtedly extends to the San Pedro River, and that Fort Huachuca-
attributable groundwater extraction on-post and off-post is also 
undoubtedly currently jeopardizing the San Pedro River.  
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20101100-CALCULATION-OF-PUMPING-INDUCED-BASEFLOW-AND-EVAPOTRANSPIRATION-CAPTURE-ATTRIBUTABLE-TO-FH-GEOSYSTEMS.pdf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20101100-CALCULATION-OF-PUMPING-INDUCED-BASEFLOW-AND-EVAPOTRANSPIRATION-CAPTURE-ATTRIBUTABLE-TO-FH-GEOSYSTEMS.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20191121-Fort-Huachuca-Pumping-Recharge-Impacts-San-Pedro-River-INTEGRATED-HYDRO-SYSTEMS-FINAL.pdf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20191121-Fort-Huachuca-Pumping-Recharge-Impacts-San-Pedro-River-INTEGRATED-HYDRO-SYSTEMS-FINAL.pdf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20191121-Fort-Huachuca-Pumping-Recharge-Impacts-San-Pedro-River-INTEGRATED-HYDRO-SYSTEMS-FINAL.pdf
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METHODS AND ANALYSIS 
 
 The monitoring wells and gages analyzed in this Update are plotted on 
Google Earth: 
 

 
  
 Five groundwater monitoring wells are located in linear transect that 
extends across Fort Huachuca in a direction from southwest to northeast to the 
San Pedro River. 
 
 Four of the monitoring wells are located on Fort Huachuca.  One is located 
within the San Pedro Riparian National Conservation Area (“SPRNCA”) on the San 
Pedro River at the Charleston Narrows.  
 
 The four monitoring wells on Fort Huachuca extend from the southwest to 
the northeast, following the subterranean path of underground aquifer water 
from the Huachuca Mountains downhill to the San Pedro River.  They are labeled 
MW3, MW4, MW5, and MW1 by ACOE in the May 16, 2005, Memorandum. 
 
 These four monitoring wells are now labeled USGS 313502110145701 D-21-
21 19CDD1 [MW-3], USGS 313530110135601 D-21-21 20ACC1 [MW-4], USGS 
313633110122501 D-21-21 16AAD1 [MW-5], and USGS 313721110112401 D-21-
21 10ADA1 [MW-1] respectively. 
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 The hydrographs for each of the five monitoring wells follow: 
 

 
USGS 313502110145701 D-21-21 19CDD1 [MW-3] 
 

 
USGS 313530110135601 D-21-21 20ACC1 [MW-4] 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwaterdata.usgs.gov%2Fnwis%2Finventory%3Fagency_code%3DUSGS%26site_no%3D313502110145701&data=05%7C02%7Crsilver%40biologicaldiversity.org%7C5ba64af34f124d7f7be508dd66480107%7C95c0c3b8013c435ebeea2c762e78fae0%7C1%7C0%7C638779181632235256%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=0cYTyR4cyCdlzl1SBXbcX7Voqty0%2FdaaIKesmwuGcpM%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwaterdata.usgs.gov%2Fnwis%2Finventory%3Fagency_code%3DUSGS%26site_no%3D313530110135601&data=05%7C02%7Crsilver%40biologicaldiversity.org%7C5ba64af34f124d7f7be508dd66480107%7C95c0c3b8013c435ebeea2c762e78fae0%7C1%7C0%7C638779181632248705%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FM0jl9gsfSReJMglgsrnUfQQROpuysfBAVPbvIeKuR8%3D&reserved=0
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USGS 313633110122501 D-21-21 16AAD1 [MW-5] 

 
USGS 313721110112401 D-21-21 10ADA1 [MW-1] 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwaterdata.usgs.gov%2Fnwis%2Finventory%3Fagency_code%3DUSGS%26site_no%3D313633110122501&data=05%7C02%7Crsilver%40biologicaldiversity.org%7C5ba64af34f124d7f7be508dd66480107%7C95c0c3b8013c435ebeea2c762e78fae0%7C1%7C0%7C638779181632263485%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=JuvSuHfisu9y%2FeonNqQzlSwjct%2B1%2Foz5Ks6AxuU8eZc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwaterdata.usgs.gov%2Fnwis%2Finventory%3Fagency_code%3DUSGS%26site_no%3D313721110112401&data=05%7C02%7Crsilver%40biologicaldiversity.org%7C5ba64af34f124d7f7be508dd66480107%7C95c0c3b8013c435ebeea2c762e78fae0%7C1%7C0%7C638779181632200523%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=EHTn9eWxVZzY3nJunB2HxNjrk4X2q5YYa0TaZb2DbLo%3D&reserved=0
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313738110102901 
 
   Please note that the hydrographs for all five monitoring wells are similar, 
reflecting the widespread decline in groundwater well water levels across Fort 
Huachuca to the San Pedro River. 
 
 Gradients of water movement between the monitoring wells are calculated 
in this Update using the same standard calculations previously used by the ACOE 
in the May 16, 2005, Memorandum. 
 
 These calculations are governed by Darcy’s Law, which is an equation that 
describes the flow of liquid through a porous medium.    
 
 In this Update, just as did ACOE in their May 16, 2005, Memorandum, we 
also assume uniform porosity. 
 
 Dividing the difference in monitoring well water level difference by the 
distance between each adjoining well, the hydraulic gradients are calculated. 
 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=313738110102901
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 The calculated hydraulic gradients between wells are found in the following 
table: 
 

 
 
 A negative gradient indicates groundwater flow away from the San Pedro 
River.   
 
 A positive gradient indicates groundwater flow in the direction of the San 
Pedro River.  
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 Plotting the results from these calculations produces a graph of the 
hydraulic gradient of water movement between the water wells along their 
transect line towards the San Pedro River: 
 

  
 
 Between monitoring wells #’s 3 & 4, there is an increasing negative 
hydraulic gradient since the May 16, 2005, Memorandum. 
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 This means that groundwater between these two wells has been flowing 
increasingly backwards away from the San Pedro River. 
  
 Between monitoring well #4 and the other wells along the transect toward 
the San Pedro River, wells # 5 and #1, and the USGS Charleston Narrows well at 
the San Pedro River, the hydraulic gradients are all positive but less positive since 
1995. 
 
 This means that the reduced groundwater flow towards the San Pedro 
River noted in the May 16, 2005, Memorandum is continuing. 
 
 The narrowing of the hydraulic gradients along the transect gradient line 
and between these wells, wells # 5 and #1, and the USGS Charleston Narrows well 
is reflects the lowering of the aquifer water table at the locations of these 
monitoring wells.  
 
 Other well water levels in the area are also diminishing. 
 
 Of concern are the dropping water levels in the three groundwater 
extraction production wells on Fort Huachuca for which data is available online. 
 
 Fort Huachuca registers these three wells as active extraction production 
wells with the Arizona Department of Water Resources which requires yearly 
reporting of groundwater levels for extraction production wells.  These wells are 
#’s 55-626107, 55-626109, and 55-626103.  
 
 The water levels in these wells have dropped -9.9 feet, -14.8 feet, and -21.8 
feet over the last 30, 20 and 40 years respectively.   
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 The hydrographs of these three production wells follow:  
 

 
https://app.azwater.gov/gwsi/Detail.aspx?SiteID=313553110163701 
 

 
https://app.azwater.gov/gwsi/Detail.aspx?SiteID=313352110184801 
 

https://app.azwater.gov/gwsi/Detail.aspx?SiteID=313553110163701
https://app.azwater.gov/gwsi/Detail.aspx?SiteID=313352110184801
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https://app.azwater.gov/gwsi/Detail.aspx?SiteID=313338110185601 
 
 The hydrographs documenting the dropping of the water levels in these 
extraction production wells are consistent in form with the negative gradients 
between Fort Huachuca monitoring wells #’s 3 and 4 where water is flowing 
backwards away from the San Pedro River toward the west and towards the 
Base’s extraction production wells. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://app.azwater.gov/gwsi/Detail.aspx?SiteID=313338110185601
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 The following is a summary graph showing the lowering of the water levels 
in all of the wells studied for this analysis over more than two decades: 
 

 
 
 Correspondingly, the Base’s deficit groundwater pumping on-post and off-
post continues to grow.   
 
 In fiscal year 2020, on-post Fort Huachuca extraction production wells 
withdrew an unmitigated total of 996.47 acre feet of groundwater. 
 
 In fiscal years 2023 and 2024, Fort Huachuca withdrew an unmitigated total 
of 1388.1 and 1451.1 acre-feet respectively as the Base-attributable population 
on-post and off-post has continued to grow even before the recent new 
expansions. 

https://biologicaldiversity.org/programs/public_lands/pdfs/water-use-2020-email-gerrodette-20210202--996.47-REDACTED.pdf
https://biologicaldiversity.org/programs/public_lands/pdfs/WATER-USE-2023-EMAIL-2023-pumping-info--1388.1-REDACTED.pdf
https://biologicaldiversity.org/programs/public_lands/pdfs/WATER-USE-2024-EMAIL-FROM-FH-Re_-2024-pumping-info--1451.1-REDACTED.pdf
https://www.myheraldreview.com/news/fort_huachuca/expanding-missions-on-fort-huachuca-means-increased-economic-opportunities-fort-advisor-explains/article_e7abd2b6-4b74-11ef-9af8-03ec436cd58f.html
https://www.myheraldreview.com/news/border/more-troops-scheduled-to-arrive-at-fort-huachuca-aside-from-the-fort-drum-contingent-officials/article_a07f2c02-fdf9-11ef-8912-6f6451461763.html?utm_source=second-street
https://www.myheraldreview.com/news/border/more-troops-scheduled-to-arrive-at-fort-huachuca-aside-from-the-fort-drum-contingent-officials/article_a07f2c02-fdf9-11ef-8912-6f6451461763.html?utm_source=second-street
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In 2014, USGS published Simulated Effects of Ground-Water Withdrawals 
and Artificial Recharge on Discharge to Streams, Springs, and Riparian Vegetation 
in the Sierra Vista Subwatershed of the Upper San Pedro Basin, Southeastern 
Arizona, (“USGS (2014)”). 

 
USGS (2014) establishes, by geographic location, the percentage of a 

groundwater well’s extracted water that is water captured or denied the San 
Pedro River. 

   
 Consistent with USGS (2014), up to 10% of the groundwater currently being 
extracted from Fort Huachuca’s extraction production wells #’s 55-626107 and 
#55-626109 is water captured or denied from the San Pedro River.   
 
 From Fort Huachuca’s extraction production well #55-626103, between 
10% and 20% of the groundwater currently being extracted is water captured or 
denied from the San Pedro River. 
 
 USGS (2014) predicts that by the year 2100, approximately 50% - 60% of 
the water withdrawn by Fort Huachuca’s extraction production wells #55-626107 
and #55-626109 will be water captured or denied from the San Pedro River. 
 
 For Fort Huachuca’s extraction production well #55-626103, by the year 
2100, approximately 60%-70% of the water withdrawn will be water captured or 
denied from the San Pedro River. 
  
 
 
 
 
 
 
 
 
 
 
 

https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
https://pubs.usgs.gov/sir/2008/5207/sir2008-5207.pdf
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 Superimposing Fort Huachuca’s three extraction production wells on the 
year 2100 capture map from USGS (2014) illustrates that by the year 2100, 50% - 
60% of the water withdrawn by #55-626107 and #55-626109 and 60%-70% of the 
water withdrawn by #55-626103 will be water captured or denied from the San 
Pedro River.  
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 The continuing downward water levels and hydrographic trends of all Fort 
Huachuca’s monitoring wells and extraction production wells are not only the 
result of Fort Huachuca-attributable growth, but are also the result of the massive 
historic cumulative unmitigated groundwater pumping deficit accumulated by the 
Base and by other local groundwater extractors. 
 
 The continuing downward water levels and hydrographic trends of all Fort 
Huachuca’s monitoring wells and extraction production wells are consistent with 
a 2010, report previously covered up by the Army titled, "Calculation of Pumping-
induced Baseflow and Evapotranspiration Capture Attributable to Fort Huachuca," 
Fort Huachuca contractor, GeoSystems Analysis, Inc. (“GeoSystems (2010)”). 
 
 GeoSystems (2010) documents that Fort Huachuca’s attributable, 
cumulative unmitigated groundwater extraction deficit for 1950-2025 is 400,000 
acre-feet:  
 

 
 
 GeoSystems (2010) also finds that (a) Fort-attributable groundwater 
pumping was already causing harm to the San Pedro River by 2003; and that (b) 
the harm to the San Pedro River from Fort-attributable groundwater pumping's 
"peak impacts to simulated baseflow occur in 2050." 
 

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://biologicaldiversity.org/w/news/press-releases/army-report-reveals-military-bases-harm-to-san-pedro-river-stretches-back-to-2003-2019-12-03/&ved=2ahUKEwj9na-Pj6GMAxU3MEQIHcIFAGIQFnoECBwQAQ&usg=AOvVaw2MrkkV7w-y04lnVYDqikvf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20101100-CALCULATION-OF-PUMPING-INDUCED-BASEFLOW-AND-EVAPOTRANSPIRATION-CAPTURE-ATTRIBUTABLE-TO-FH-GEOSYSTEMS.pdf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20101100-CALCULATION-OF-PUMPING-INDUCED-BASEFLOW-AND-EVAPOTRANSPIRATION-CAPTURE-ATTRIBUTABLE-TO-FH-GEOSYSTEMS.pdf
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 The continuing downward water levels and hydrographic trends of all Fort 
Huachuca’s monitoring wells and extraction production wells are also consistent 
with a 2019, report on Fort Huachuca-attributable groundwater pumping, 
“Evaluation of Impacts of Fort Huachuca Long-term Well Pumping and Recharge 
on San Pedro River Stream Flow (from 2011 to 2100),” by Integrated Hydro 
Systems (“Integrated Hydro (2019)”). 
 
 Integrated Hydro (2019) finds that “at year 2100 … [d]rawdowns exceed 18 
meters in the central high density [Fort Huachuca/Sierra Vista] pumping well area, 
2 meters beneath and north of the central Babocomari River, and nearly 2 meters 
beneath portions of the southern extent of the SPRNCA, south of Lewis Springs."  
 
 Integrated Hydro (2019) illustrates its finding of Fort Huachuca-attributable 
groundwater pumping’s diminishing of San Pedro River streamflow: 
 

 
 
  

https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20191121-Fort-Huachuca-Pumping-Recharge-Impacts-San-Pedro-River-INTEGRATED-HYDRO-SYSTEMS-FINAL.pdf
https://www.biologicaldiversity.org/programs/public_lands/rivers/san_pedro_river/pdfs/hydrology-report-20191121-Fort-Huachuca-Pumping-Recharge-Impacts-San-Pedro-River-INTEGRATED-HYDRO-SYSTEMS-FINAL.pdf
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 Integrated Hydro (2019) also notes that,  
 

“[i]f this pumping [Fort Huachuca’s massive, negative, unmitigated 
cumulative groundwater pumping] were considered in this study, the 
total Fort-Attributable pumping impacts on the San Pedro River baseflow 
discharge would be much greater than just considering projected 
impacts from 2011 to 2100." 

 
 The continuing downward water levels and hydrographic trends at all Fort 
Huachuca’s monitoring wells and extraction production wells, at the USGS 
Charleston Narrows monitoring well, and the findings of GeoSystems (2010) and 
Integrated Hydro (2019) are also consistent with the dramatically declining 
hydrograph of the USGS Charleston stream gage during the driest times of the 
year. 
 
 During the driest times of the year all stream surface flow comes directly 
from aquifer water seeping into the river from the riverbanks.   
 
 The water moving from the underground aquifer through the riverbanks 
during the driest times of the year is called baseflow. 
 
 The hydrograph of the baseflow of the San Pedro River over the last 90 
years follows: 
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DISCUSSION/CONCLUSION 
  
 Using the same methodology as ACOE did in its May 16, 2005, we 
document in this Update that an increasing amount of groundwater between Fort 
Huachuca monitoring wells #3 and #4 is moving backward away from the San 
Pedro River. 
 
 At the same time, the hydraulic gradients toward the San Pedro River 
between monitoring wells, #5, #1, and Charleston Narrows to the east show a 
small decrease in their gradients. 
 
 This means that the flow of groundwater toward the San Pedro River has 
decreased. 
 
 Since the May 16, 2005, Memorandum, essentially the entire aquifer water 
table under Fort Huachuca has dropped. 
 
 These findings are consistent with three studies released since the May 16, 
2005, Memorandum, where GeoSystems (2010), USGS (2014) and Integrated 
Hydro (2019) all document Fort Huachuca’s diminishment of San Pedro River 
baseflow and predict increasing future harm to the San Pedro River. 
 
 These findings are consistent with GeoSystems (2010) documentation of 
Fort Huachuca’s massive historic unmitigated 400,000 acre-feet groundwater 
extraction deficit, as well as that of others. 
 
 The change in the hydraulic gradients between 1995 and 2025 along the 
linear transect line from Fort Huachuca to the San Pedro River is analogous to a 
situation where a playground slide is lowered by shortening the slide’s supporting 
legs, but with the upper support legs near the top of the slide shortened in larger 
increments than the lower legs nearer to the bottom of the slide. 
 
 The shortening of the supporting slide legs progressively reduces the slope 
of the slide as well as the downhill velocity of the children using the slide until the 
slide becomes nonfunctional. 
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 A summary of our Update findings includes: 
 

1. The water levels in all of the monitoring wells along the transect line 
across Fort Huachuca to the San Pedro River have dropped from 1995 
to 2025.; 

 
2. This drop in the monitoring well water levels along the transect line of 

across Fort Huachuca to the Charleston Narrow monitoring well, 
combined with the reduction in San Pedro River baseflow at the 
Charleston streamflow gage, reflects the lowering of the entire 
underground aquifer water table level under Fort Huachuca.; 

 
3. Increasing negative hydraulic gradients between Fort Huachuca’s two 

westernmost groundwater monitoring wells, #3 & #4, indicate that 
groundwater is moving toward Fort Huachuca’s groundwater 
extraction production wells instead of moving toward the San Pedro 
River.;  

 
4. The diminishing hydraulic gradient of groundwater movement towards 

the San Pedro River along the transect line of Fort Huachuca’s 
monitoring wells has continued diminishing over time since 1995.  This 
indicates that less groundwater is moving underneath Fort Huachuca 
toward the San Pedro River.;  

 
5. The lowering of the entire aquifer water table level under Fort 

Huachuca has resulted in the lowering of aquifer water table levels 
extending to the San Pedro River.;  

 
6. The findings of this Update confirm the findings of GeoSystems (2010) 

and Integrated Hydro (2019) that (a) Fort Huachuca-attributable 
unmitigated historically cumulative 400,000 acre-feet of groundwater 
extraction is already diminishing San Pedro River baseflow, and that 
(b) current increasing Fort Huachuca-attributable groundwater 
extraction when combined with the Base’s past unmitigated 
cumulative groundwater extraction deficit will increasingly continue 
diminishing San Pedro River baseflow into the future.   
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   When the water table in the aquifer under the San Pedro River 
falls below the streambed, the San Pedro River will be dry except 
during runoff events caused by storms.  This is exactly what happened 
to the Santa Cruz River in Tucson. 

 
 The May 16, 2005, ACOE Memorandum concludes that “it is likely that 
the decline in water levels currently extends to the river, resul�ng in a 
reduc�on of groundwater discharge to the river.” 
 
 This Update establishes that the decline in water levels under Fort 
Huachuca now undoubtedly extends to the San Pedro River. 
 
 Fort Huachuca is still the largest single groundwater extractor in the Sierra 
Vista Subwatershed.  
 
 With (1) the decline in underground aquifer water levels under Fort 
Huachuca now extending to the San Pedro River, (2) with Fort Huachuca’s 
unmitigated historically cumulative 400,000 acre-feet of groundwater extraction, 
(3) with continuing diminishment of San Pedro River baseflow, and (4) with Fort 
Huachuca’s increasing yearly unmitigated groundwater extraction, it is 
indisputably clear that Fort Huachuca is not only already harming the San Pedro 
River, but is, by itself, jeopardizing the continued existence of the River.  
 

https://biologicaldiversity.org/programs/urban/pdfs/BO-4-20140331-BA-20131100-APPENDIX-K-FH-GROUNDWATER-DEMAND-ACCOUNTING-reduced-file-size-43-PER-CENT-OF-POPULATION-ATTRIBUTABLE-TO-FH.pdf
https://biologicaldiversity.org/programs/urban/pdfs/BO-4-20140331-BA-20131100-APPENDIX-K-FH-GROUNDWATER-DEMAND-ACCOUNTING-reduced-file-size-43-PER-CENT-OF-POPULATION-ATTRIBUTABLE-TO-FH.pdf


ADDENDUM: 
 
       CHARLESTON STREAM GAGE 7-DAY FLOW WITH 9 POINT MOVING AVERAGE 
 

 
 
 


