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Ground Water Withdrawals Baseline 

1. Stressor or Driver Description 
Multiple forms of ground water withdrawal occur within the Manti-La Sal National Forest (Forest). Direct 

ground water withdrawals include dewatering of underground coal mining operations and pumping from 

water wells for municipal culinary water systems. Indirect ground water withdrawals include the 

development of springs to supply water systems in developed recreation sites and providing reliable 

water for livestock use. Surface water diversions from streams and impoundment in reservoirs for use on 

and off the Forest may locally impact ground water recharge, by decreasing (stream diversion) or 

increasing (reservoir), surface water residence time.  Ground and surface water may locally form an 

interconnected system, where effects to one may affect the other. A reduction in available surface water 

and a commensurate decrease of the recharge rate, may result in local spring going dry as illustrated by 

seasonal springs. The reverse is also true, as increased surface water increases the recharge rate.       

Most springs are sourced by relatively shallow, up-gradient aquifers, which are recharged by local 

seasonal precipitation events. Springs are commonly localized by a combination of subterranean 

topography (folds, dikes), lithology (permeability, karsting, lithological contact zones), and structural 

controls (fractures and faults). Larger springs, generally located near the base of the mountains, may be 

connected to a fault or system of faults and fractures. These structures may extend for a significant 

distance, enabling them to collect and channel large quantities of water to a distant focal point(s) (spring, 

seep).  

Locally, subsurface mining alters ground water flow paths.  During mining, where the overburden is not 

sufficiently thick, subsidence cracks may propagate to the surface. This may create a capture point and 

conduit for surface water to be diverted into the subterranean hydrologic network (as occurred in Box 

Canyon). This diversion generally results in the down-gradient loss of a riparian or groundwater-

dependent ecosystems (GDE) area.  Where rock thickness and competency are sufficient, subsidence 

cracks may not reach the surface, but they may intercept and drain perched aquifers located above the 

mine workings, thereby affecting the springs and seeps fed by those aquifers.  Where the regional aquifer 

is intercepted, the water table will be lowered locally (cone of depression vs. recharge rate), as water is 

pumped from the mine.  Increased demand from various users, both within and outside the Forest, will 

impose greater stresses on the hydrologic system. These users include, but are not limited to, mining, 

recreation, livestock, homes being built within the Forest Proclamation boundary, and use of water stored 

in reservoirs for industrial, recreational, and culinary purposes. The Land and Resource Management 

Plan (1986) states on page II-46 “Streams on the Forest are over-appropriated; that is, there are more 

water rights than water available to fulfill them.” (see attachments) 

2. Indicators 
 Drawdown in aquifers is effected by water withdrawal exceeding recharge. This is estimated by 

measuring the change in elevation of the potentiometric surface or the water table over time, while 

allowing for naturally occurring seasonal variations.      

 Change in the number of or rate of flow from springs or seeps indicates how natural environmental 

(drought) or human induced (mining, irrigation) stressors may negatively impact local springs/seeps.   

 Changes in water chemistry such as increases in temperature, pH (alkalinity), and total dissolved 

solids (TDS) indicates how stressors are affecting local water quality.   
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 Locally decreased flow in surface stream(s) may indicate mining or other stressors such as diversion, 

however natural causes such as earthquakes may also be responsible.  Monitoring the flow in 

perennial streams acts as a check on whether Forest management practices are effective in 

protecting these features.   

 Condition of riparian and GED areas is an indicator of how mining and other stressors are locally 

impacting these habitats.     

 Annual coal mine hydrologic reports to the Utah Department of Oil, Gas and Mining are submitted by 

each mine. The reports include tabulated quality and quantity data for specific springs, seeps, and 

surface water features located within the permitted area. These reports also describe water 

discharges as a result of mine dewatering. 

 Points of diversion occur where water is diverted from its natural source for use elsewhere. On the 

Forest, points of diversion occurs from streams, springs, and wells, which is then utilized for municipal 

culinary water, irrigation of crops, and livestock grazing.  

3. Scale 
The area of analysis includes the Forest and local communities with active water rights on the Forest.  

Heavy pumping of deep aquifers from users outside the Forest Boundary may locally negatively affect the 

potentiometric surface of these aquifers within the Forest Boundary.  As mentioned above, the interactive 

hydrologic system is comprised of both ground and surface water components.  Surface water demands 

outside the Forest may also impact local ground water withdrawals on the Forest.        

4. Existing Condition of the Indicators 
 

 Recent hydrologic monitoring reports generated by the mining companies and submitted to the Utah 

Department of Oil, Gas and Mining, provide a general overview of existing conditions for surface 

water features within and bounding permitted mine areas.    

 Flow records submitted to the Utah Department of Natural Resources by municipalities withdrawing 

culinary water from developed spring systems within the Forest, provide a long-term data source. 

 Meteorological, snow pack, and other hydrologic records such as stream flow and lake levels 

collected by various government agencies at the local, state, and federal levels, provides hydrological 

system input (water) data relative to determining groundwater system recharge rates or potential. 

 Streams and associated riparian areas are periodically assessed by Forest personnel using criteria 

stipulated in Proper Functioning Condition (PFC) and Multiple Indicator Monitoring (MIM) assessment 

protocols. The PFC protocol is defined as “a consistent approach for considering hydrology, 

vegetation, and erosion/deposition (soils) attributes and processes to assess the condition of riparian 

wetland areas”. The MIM protocol includes procedures for monitoring three short-term indicators 

(stubble height, Streambank alteration, woody species use) and seven long-term indicators 

(Greenline composition, Woody species height class, Streambank stability and cover, Woody species 

age class, Greenline-to-greenline width, Substrate, Residual pool depth and pool frequency).  

 GDE assessments provide agency staff with guidance and recommendations on how to acquire, 

analyze, and apply high quality groundwater resource data and information to inform management 

decisions. Level I is designed to collect accurate and consistent information regarding the location of 

GDEs and their condition. Level II is used to collect data needed to inform project-level decisions and 

activity administration affecting GDEs.                    
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5. Trends 
Changes in population affect water usage.  U.S. Census Bureau data shows changes in population from 

2010 – 2015 for the counties adjacent to the Forest boundary (Table 1).  Communities within these 

counties that have culinary water withdrawal facilities located on the Forest, must increase water 

withdrawals to accommodate increasing populations.  

Table 1. County population change between 2010 and 2015 (U.S. Census Bureau).  

County Carbon Emery Grand San Juan Sanpete Sevier Utah 

Change (%) -4.3 -5.5 +3.2 +6.9 +3.4 +0.9 +11.3 

   

Historical climatic and precipitation data may show change trends over time.  It may be possible to make 

long-term future projections from these data regarding precipitation and ecological changes.  These 

changes, considered together with projected population growth, could provide future indications of ground 

water recharge and withdrawal rates. The Intermountain Adaptation Partners Project (IAP) currently 

under development, will provide another tool that may be used to assess these and other associated 

issues in the near future.       

Coal is a finite resource.  Economically recoverable coal reserves on the Wasatch Plateau are gradually 

being depleted.  Estimates are that by the year 2040, the high-quality reserves will be exhausted (USGS, 

1995).  However, as the coal mining gradually winds down on the Wasatch Plateau, this may not result in 

a corresponding reduction in ground water withdrawal.  This is a consequence of not allowing mine 

portals to be permanently plugged, thereby impounding the mine water underground, and perhaps 

restoring some springs previously affected by the mine dewatering. Conversely, the mine water discharge 

is mandated to be treated if necessary, and disposed of through other means such as discharge into a 

nearby creek.  This serves to further dewater perched aquifers, which are generally lithologically isolated, 

resulting in a correspondingly slow recharge rate. This continued dewatering may serve to further 

negatively impact springs, seeps, riparian areas, and GDEs in the area, including those that were not 

previously or were only minorly impacted. Future drought conditions will only serve to enhance the 

negative impact.        

6. Resources Affected 
Ground water and surface water are co-dependent, as changes in one may affect the other.  In 1986, as 

stated above in the Forest Plan, there were already more water appropriations than available water to 

fulfill them.  Greater demand for limited water resources will continue to increase stresses on other 

resources:  

 Wildlife – Diminishment of size and marginalization of quality of primary habitat serves to increase 

competition for these limited resources, resulting in reduced wildlife numbers. Greater physical stress 

also serves to increase the prevalence of disease within the various wildlife communities. 

 Timber/vegetation – Local changes in tree species and vegetative cover, which may negatively affect 

ground water recharge by increasing runoff and decreasing retention time. This may also provide for 

negative effects for wildlife and water quality. The lack of water also stresses trees and other plants, 

thereby increasing their susceptibility to disease and insect attack, and ultimately, increasing the 

potential for catastrophic forest fires.       
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 Range – A greater demand for water, coupled with less annual precipitation, may mean less water 

and forage available for livestock on the Forest. This also serves to increase competition between 

native wildlife and domestic livestock.  

 Recreation – Decreased water availability and accessibility has a negative effect on Camping and 

fishing. Reduced wildlife numbers also negatively impacts potential for hunting. 

 Streams – Reduction of stream flows may have a deleterious effect locally on fisheries, riparian 

areas, wildlife, and recreation. 

 Springs/seeps – Decreasing size or abundance of springs and seeps, has a local negative effect on 

wildlife, riparian areas and GDEs.    

 Riparian Areas/GDEs – Ground water in an arid environment is often the primary water source for 

riparian areas and GDEs.  Locally, attenuation of ground water flow may have detrimental effects on 

these areas.   

7. Management Tools 
 The State controls issuance of water rights on the Forest.  The Forest stipulates the terms and 

conditions for access to and use of the water resource.   

 The Utah Division of Oil Gas and Mining (UDOGM), authority granted by the Office of Surface Mining 

and Reclamation (OSMRE) permits and oversees underground mining operations and reclamation on 

the Forest.  The Forest reviews mining plans to ensure protection of surface resources. Forest 

concurrence must be given prior to a mining plans approval.  Stipulations protecting surface water 

resources may be attached to mineral leases.     

 Mining companies must monitor for changes in flow rates and aqueous chemistry including 

temperature, pH, and TDS for springs, seeps, and streams. 

 The National Best Management Practices (BMP) Program was developed to improve management of 

water quality consistently with the Federal Clean Water Act (CWA) and State water quality programs. 

BMPs are specific practices or actions used to reduce or control impacts to water bodies from 

nonpoint sources of pollution, such as roads, campgrounds, parking lots, and buildings.  

 The Watershed Condition Framework (WCF) is a comprehensive approach for proactively 

implementing integrated restoration on priority watersheds on national forests and grasslands. 

Primary emphasis is on aquatic and terrestrial processes and conditions that Forest Service 

management activities can influence.     

 Hydrological evaluations are often conducted by the Utah Division of Oil Gas and Mining and the 

Utah Department of Water Quality (UDWQ) (Monitoring, mitigation, coal-oil annual reporting, 

Cumulative Hydrologic Impact Analysis [CHIA], produced CBM water reporting and UPDES permits). 

Water quantity and quality data sets are often found on the state website. 

 Several site specific hydrological reports have been written for coal leasing and permitting actions on 

the forest. Typically these reports are generated by contractors and reviewed by UDOGM and the 

forest. 

8. Stressor Accumulation 
 Excavation for and construction of buildings and roads, locally disrupts natural groundwater flow 

paths, while increasing local sediment load and TDS.  
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 Houses, roads, and driveways serve to increase local water runoff while restricting infiltration, 

resulting in less recharge to the ground water system.  

 Houses with well systems may locally draw down the water table.  If the source aquifer is small and 

restricted, this may result in the lowering of the water table, which may cause nearby stream or spring 

flow to decrease or cease entirely. This is more likely with yard or pasture irrigation.   

 Groundwater withdrawals resulting from shallow exploration drilling for coal seam data are temporary 

and minimal.  Significant ground water loss would be incurred only if the geologic formation hosting 

the aquifer is under lithostatic pressure, resulting in an artesian well.  If the drill hole is not sealed and 

plugged properly, this may facilitate the continual interformational transfer of groundwater, thereby 

redirecting water to a different group of springs, or direct water loss to the surface. Additionally, the 

reduction of lithostatic pressure on the deeper aquifer, may result in the loss of springs located above 

the newly established hydrostatic head.      

 The complications and impacts associated with deeper drilling as part of oil and gas exploration, may 

be more serious and long lasting.  Altered flow patterns causing loss of ground water and cross 

contamination of overlying aquifers by petroleum fluids, may result from withdrawal of ground water 

during drilling (improper drilling practices that do not adequately protect aquifers).         

 Surface mining physically and permanently alters the landscape, even following reclamation, ground 

water flow paths will have been permanently altered.  Some springs and seeps may be completely 

removed by surface disturbance, with the original source being redirected or permanently plugged.     

 Subsurface mining by its very nature, alters ground water flow paths by creating new underground 

pathways.  During mining, subsidence cracks may locally propagate to the surface where the 

overburden is not thick or competent enough to bridge the underlying collapse zone. When the 

subsidence cracks extend to the surface and intersect a creek, the surface water is redirected into the 

crack. Where rock thickness and competency are sufficient, subsidence cracks may not reach the 

surface. However, they may intercept perched aquifers located stratigraphically above the mine 

workings, and by draining those aquifers, negatively affect the springs/seeps they feed.  Where the 

regional aquifer is intercepted, the water table will be lowered as water is pumped from the mine.    

9. Identify any Data Gaps 
Check county and Utah state data bases for: 

 Number and location of developed culinary water sources and their reported flows on the Forest.  

 Number, type, location and authorized volumes of diversions.   

 Estimated ground water discharge from active and closed coal mines on the Forest. 

 Aquifer maps – Due to structural and lithological complexity, aquifers are generally small and 

discontinuous. Therefore, they are impossible to locale let alone map without excessive delineation 

drilling.   

10. Literature Cited 
social/econ stressor/driver report 

Climate stressor/driver report (snowpack/precipitation rates) 

Land and Resource Management Plan, Manti-LaSal National Forest, 1986 
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http://enviro.deq.utah.gov/ 

Http://www.adaptionpartners.org/iap/webinars.php 

http://www.fs.fed.us/biology/watershed/BMP.html 

http://www.fs.fed.us/biology/watershed/condition_framework.html 

www.fs.fed.us/emc/rig/protocols/groundwater.shtm  

https://www.blm.gov/or/programs/nrst/files/Final%20TR%201737-16%20.pdf 

https://www.blm.gov/nstc/library/pdf/MIM.pdf 

https://www.fs.fed.us/geology/groundwater.html 

USDA Technical Guide to Managing Groundwater Resources 2007 
https://www.fs.fed.us/geology/FINAL_Ground%20Water%20Technical%20Guide_FS-881_March2007.pdf 
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 Attachment 1 Water Rights Points of Diversion 10/22/2016, GIS layer from UDWQ interactive map, 

raw data captured in Excel file 
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Attachment 2 Water Rights Points of Diversion 10/22/2016, GIS layer from UDWQ interactive map, 

raw data captured in Excel file 
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Attachment 3 Water Rights Points of Diversion 10/22/2016, GIS layer from UDWQ interactive map, 

raw data captured in Excel file 

 


