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Sean Vincent, Hydrology Section Manager 

Subject: Boise State University Application for Permit for Cooling 

A request for analysis was submitted to the Hydrology Section at the State Office for 
the subject application. The applicant is proposing to divert 042 cfs (190 gpm) of' 
ground water for cooling purposes in thee buildings on the Boise campus One 
existing 10" weli is proposed to provide water for the cooling system eom the 
intermediate aauife~.. The water will be dischareed to the Boise River once it cycles 
though the cooling system. The ploposed use & characterized as non-consumptive in 
the June 20.2007 letter p~epared in support of the permit application (SPF, 2007). 

Questions to be addresmk 
Application will mitigate the riva: but will it mitigate the ground water being 
diverted? Is there a reasonable communication between the ~iver and the aquifer at 
this iocation? 

Response: 
The two questions to be ad&essed can be answered togetha because the mount of 
ground water mitigation will be directly related to the hydraulic connection between 
the aquifer and the river on the BSU campus To attempt to answer the questions 
presented, the following summary of'the hy&ogeologic condtions of the Pea is 
presented based upon a review of the application packet and  elated documents 

GEOLOGY 
The subject well is located appraximateiy 1,000 feet south of'the Boise River.. The 
well is screened between 163 to 173 feet below ground surface (bgs) across a contact 
between a sandy shale and a coarse sand unit. It appears that the producing zone is a 
sand unit cncountexed at a depth of' 170 feet b e .  

~ - 
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The driller's log pxovides a summary of the lithologic units encountered when drilling 
the well.. The upper 30 feet of the subsurface is composed of' gravel and top soil 
overlying a 60-foot thick saturated sand unit. This saturated sand unit IepIesents the 
shallow aquifer and is separated fiom the intermediate aquifm system by the 80-foot 
thick sequence of' clay and shale Below the clay and shale units lies the sand unit 
that represents the intnmediate aquife~ Thc individual sand, gravel, and clay units of 
the area appear to be laterally discontinuous, as shown in Figure 1 

HIDROGEOLOGY 
The static water level at the time of'the completion of'the well was 20 feet bgs, 
appxoximately five feet lower than the bottom of'the Boise River channel. The rise of' 
the water column above the top of'the aquifer elevation indicates the aquife~. is semi- 
to fully-confined (SPF Enginening, 2007). The conlining layer appears to be the 80 t  
feet of clay and sandy shale overlying the producing sand unit. Based on previous 
studies, it appears the confining laye~s will resbict vertical movement. According to 
Petrich (2004). "while individual clay layers are not necessarily areally extensive, 
multiple clay layers in aggregate folm effective barxiers to vertical pound watex 
movement" 

However, it has been shown that the river is in hydlaulic communication with the 
shallow aquifer and gaining and losing leaches of the river have been identifed fiom 
Lucky Peak to the Snake Rivex (Urban, 2000; USBR, 2007; Petrich, 2004) The 
particulm reach associated with the location of this well has been shown to be a 
losing reach (Urban, 2000) 

The ~echarge mea foi the intexmediate aquifer has not been delineated, but recharge is 
most likely to occur where the restxictive clay layers me absent and the producing 
sand zone is in hydraulic communication with the ovellying surface water features 
and aquifers Recharge sources likely include leakage fiom the Boise River, leakage 
fiom overlying aquifers, canal losses, underflow fiom adjacent aquifers, and 
infiltration fiom it~igated agricultural lands (Petxich, 2004) 

Adequate data does not exist to evaluate the hydlaulic communication between the 
Boise River and the inbmediate aquifer in this mea Detamination of' surface 
waterlground watm interaction ~.equites compaison of'trends in the stage of'the Boise 
Rivm and wata levels in the producing zone The necessmy monito~ing data 
curr.ently does not exist for this reach of'the river., 

Figure 1 in the June 20,2007 report fiom SPF Engineering summmues water levels 
fiom a multi-level ground water piezometer nest located east of the BSU well, near 
the Boise River.. As shown in the figure, water levels in the late summer of'2002, 
2003,2005, and 2006 me rising in the intermediate zone. This rise in water level in 
the late summer is also shown in the deeper zones, indicating a hydraulic connection 
between the deeper and intermediate zones. The shallow aquifer levels during the 
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An attachment to the June 20 report tlom SPF Engineering is a tepott prepated by 
Keith Anderson in August of1963 This 1963 report summarizes well intetference 
on the BSU campus from pumping the L i h a l  A t s  well (well associated with this 
application), the Libmy well, and the Student Union well. All three of'these wells 
are completed on the BSU campus at similar depths. The ~.esults show that pumping 
each of'the wells induces significant drawdown in the other two wells. These results 
indicate that the wells are hydraulically connected with low bansmissivity propaties. 
Therefore, impacts to any other wells completed in this intetmediate aquife~. wiU 
ocew by pumping the well in this application.. 

CONCLUSIONS 
The ground watex. being diverted in this application is from the intermediate aquifer at 
a depth of'appmximately 170 feet hgs.. Hydraulic conneetion of'the producing zone 
to the overlying shallow aquifer has not been shown. Based on the existence of' over - - 
80 feet of' low permeable &saturated clay and shale separate the shallow aquifa 
system tiom this intermediate aquifer. the dearee of hydraulic communication - 
between the two aquifas is minimal.. 

The shallow aquifet teceives the watet lost fiom the riva; however, the depee of 
hydraulic connection to the intamediate and deepa aquifas is unknown The w a k  
wed in this application does not fully mitigate the intermediate aquifer in the a e a  of 
impact Without full mitigation, pumping of the proposed well will Iowa the static 
wata level in neatby wells completed in the intermediate sand aquifa 
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