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Solomon water findings 3-8-04 

On March 8, 2004, 7 p . m. , Kip Solomon and Phil Gardner of the University o f Utah presented 
their findings on the hydrology of the Matheson Preserve s hallow and deep aquifers, the 
underlying strata revealed by cores from wells drilled 150 f eet deep , and water 
consumption . These findings, detailed below, oblige us to call into question two 
geohydrologica l models upon which governmental decision- making is being based : 

1 . The geohydr ological model used by the Department of Energy in evaluating the 
environmental impacts of the Atlas uranium tailings pile reclamation options . In summary, 
Solomon and Gar dner ' s data indicate that 
(A) a highly saline head of water is coming under the Atlas tailings, crossing under the 
river , and movi ng well under the Matheson in a deep aquifer flowing through alluvial 
gravel which is s till present at the maximum depth of 150 feet cores were taken ; (B) in 
these gravels next to the portal, at a depth of 24 feet carbon materials test as less than 
100 years old and at 35' as 900 years old; (C) below the top 15- 18 feet of silty river 
alluvial deposits, indicating slow water movement , the next 135 ' of gravels are all flood
scoured with no silty lenses , indicating recurring flood velocities capable of carrying 
rocks up to fifteen inches in diamet er . It is physical l y impossible to have a bedrock 
"choke " at the portal and also have these flood velocities immediately upstream of it 
where current DOE models predict a stillwater lake forming during flood events. 

2 . The Downs & Kovacs water budget model for the Glen Canyon Group pristine groundwater 
aquifer : the assumption in that mode l that the production of the Glen Canyon Group aquifer 
is 13 , 300 acre- feet per annum and 9,530 acre-feet of that production is flowing 
underground down Spanish Valley and discharging into either the Matheson Wetlands or ~he 
Colorado River . In summary, Solomon and Gardner ' s data indicate that (A) they can account 
for only about 3,204 acre- feet of groundwater consumed in the Matheson by vegetation and 
evaporation; (B) they cannot find any outflow into the Colorado River through the Matheson 
from Spanish Valley in the shallow aquifer ; (C) the chemical signature on the water in the 
Matheson does not match that of the Glen Canyon sandstone aquifer discharge , but instead 
appears to be "young " water from surface precipitation, i rrigation outflow, and shallow 
flow from Mil l and Pack Creeks. At most , 1 , 000 acre- feet of the Matheson water budget 
seems to come from the Glen Canyon aquifer , and its location indicates it i s from 
Watercress and Skakel Springs behind the Grand Old Ranch House. (D) the flow in the deep 
aquifer under the Matheson preserve south of the Colorado River is highly saline water 
flowing under the river from the north; the center of the plume of saline water 
corresponds to the Moab Wash and Moab Fault orientation north of the river . In short, of 
the 9,530 acre feet of Glen Canyon aquifer outflow which is supposed to be flowing int o or 
under the Matheson Preserve from the Spanish Valley valley fill aquifer , 8 ,530 acre-fee~ 
of it cannot be found. There are only two possible explanations for this : 

Hypothesis 1 : There is a deep gravel "drain" be low 150 feet depth which is carrying 
water out of the Spanish Valley valley-fill aquifer under the Matheson and then beneath 
the surface water of the Colorado t hrough the portal . There are currently no monitoring 
wells of sufficient depth to detect this "drain" if it exists. 

Hypothesis 2 : The water budget for the Glen Canyon sandstone aquifer is around 4770 
acre-feet per annum, not 13,300 acre- feet per annum . If this is ~rue, we are close to 
diverting the entire available output of this aquifer with the existing permitted water 
rights for the Ci~y of Moab and Gra nd Wa te r Conservancy District culinary wells, and 
cannot develop more production from this aquifer to support future development. 

1 



I will discuss more detail of Solomon and Gardner ' s findings , and what we need to do in 
light of them, below . 

In addition to Solomon and Gardner , attending the meeting were Sue Bellagamba of the 
Nature Conservancy; Jeff Freethey and Pat Lambert of the USGS ; Laura Kamala of the Grand 
Canyon Trust ; Ba rbara Morra of the Spanish Valley Water and Sewer Improvement District 
Board; Richa r d Lance Christie , Grand County Water Planning Administrator ; and Dr . LaRue 
Christie . 

In the Downs and Kova cs water budget (2000) , sources of water into the Spanis h Valley 
acquifer system wer e 13, 300 acre- fee t outflow f r om the Glen Canyon sandstone aquifer , 730 
acre- feet from precipitation in Spanish Valley, and 3 , 300 acre- feet leakage from Ken ' s 
Lake (thi s f igure includes aquife r r echa rge from Pack Creek flow) . This inf low was 
accounted for by 6, 400 acre- feet diverted and consumed by culinary and irriga tion uses ; 
1 , 400 acre- feet s urface stream flow a nd vegetative evapotranspiration in Mill and Pack 
Creeks ; and 9, 530 acre- feet discharge into the Matheson/Colorado River at the foot of the 
valley . The 13, 300 and 9 , 530 acre- fee t numbers were e s timates of low reliability; the 
other numbers are r elatively certain . 

In other regi ona l water studies , r e l i able water budgets have only been establ ished through 
accurate measurement of discharge from an aquifer sys tem . For a variety of technical 
r e asons, i t is very d ifficult and expensive to accuratel y measure inputs i nto aquifers . 

The Glen Canyon Group sandstone aquifer water has a geochemical "fingerprint " - low in 
tritium (<1) , R/Ra helium isotope ratio <1 , and stable i sotope content indi c a ting the 
water went into the aquifer at high elevations under cold conditions . The water in the 
Matheson wetlands in the shallow aqui f er is high in tritium (3 . 1 , 2 . 6, 15 , 5 . 9, 4 . 7 were 
typical values in various test wells ), has a high R/RA r atio, and does not contain the 
stable isotopes indicating high e l e vation, cold conditions at entry into the ground . 
There is a "plume" of water more like the Glen Canyon water on the NE side of the Matheson 
which I observe corresponds to the outflow of the Watercress and Skakel spring discharge . 

Diane Pataki s t udied sap flow in cottonwoods in the Ma theson under various s alinity 
conditions . They ended up mapping five salinity zones i n the 
Matheson : unhealthy Tamarisk (extremely saline) , healthy Tamarisk, unhealthy native , 
healthy native vegetation , and open water /water vegetation . Evapotranspiration rates were 
calculated for e ach zone based on the vegetation there and the sap flow data . Saline 
conditions across the zones ranged from <1000 microSeimens/cm to over 3, 000 average . 
Evapotranspiration is half that in 3, 000 than in 1 , 000 s a line . Total 
evapotranspiration/evaporatio~ calculated was 3 , 204 acre- feet per annum . 

The wells dr illed to 150 feet depth encountered 15- 18 fee t of silty alluvium (indicating 
deposition by s low water) followed by cobbles and boulders to the 150 foot d epth . There 
is a sharp trans ition between the top si l ty alluvium layer and the cobbles and boulders 
layer . Ther e are no silty lens e s in the cobbles and boul ders, which can only have been 
deposited by s wift- flowing current capable of carrying boulders to 15 " size r outinely . 
Wood was recovered f r om cores at 24 f eet and 30 feet depth i n the BL14 well jus t upstream 
of the portal and we ll back from the cur rent edge of the river . The 24 ' sample was less 
than 100 yea r s old and the 30 ' sample was 900 years old . This tells us that the river has 
repeatedly flooded at high velocity through an area 1 . 5 kilometers wide above the portal, 
and that the current has been swift enough to move 15"+ boulders as well a s smaller 
cobbles, while c a rrying away anything smaller than about one inch in diameter . This flood 
cobble zone e xt e nds under the Atlas t a ilings and most of the Matheson . These floods have 
repeatedly occurred within che last thousand years - in other words , within hi s toric 
times , and during them the river was s couring to at l east 30 feet below today's surface . 
Since the same f l ood cobble and boulde r formation extends to at least 150 f eet depth , this 
means that the river was scouring at leas t 150 feet b e l ow i ts current bottom THROUGH THE 
PORTAL . If the portal had a bedrock sill , as the DOE hydr ological models ma i ntain , then 
the river could not scour below the top of this sill bec aus e the sill would s low down the 
flow of floodwat er below the plane of the sill . 

Re capping the Atlas tailings in place , with rip-rap a r mor to protect the cap against 
erosion from river flood, this kind of water velocity and scouring would make such 
armoring useless. Why? Because the river cuts down during flood events, and would 
undermine the a r mor and the tailings themselves , causing them to slough into the spate . 
It would make no difference if the rip- rap was composed of cement-filled greyhound buses ; 
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they would still roll off into the flood undercut . Kip Solomon said in light of these 
findings, leaving the tailings in place "should not even be on the table ." As Moab mining 
engineer Mel Swanson said in 1989, the decision to cap the tailings in place is a decision 
to put the tailings into the Colorado River ; Swanson said it would be cheaper and more 
honest to shove the tailings into the Colorado with bulldozers for eight years during high 
water . The environmental effect woul d be the same as capping in the long run . Solomon 's 
findings confirm Swanson ' s observation . 

The flow of water towards the Colorado is shallow . In the deeper hydraulic system in 
these cobbles , the water is highly saline, and the head is coming from the north (Moab 
Wash and Fault align with the center of the saline 
plume) under the river . As it comes under the Atlas tailings , the uranium concentration 
rises in a tongue which extends across the river in this saline water . The saline plume 
is fai rly stagnant, so the uranium picked up from Atlas leachate is limited in its extent 
south of the river so far . Oxygen isotope " fingerprinting " of this water indicates it is 
not originally derived from either Mill Creek surface or Glen Canyon aquifer waters . 

These findings underscore (1) the unfeasibility of a capping- in- place alternative !or the 
Atlas tailings remedia tion. I 've been dealing with this issue since 1989 , and every bit 
of the geohydrology used by Atlas, the NRC, and now the DOE has turned out to be dead 
wrong . This appears to be yet another chapter in this sorry history. (2) the need to get 
a good study of the water budget of the Glen Canyon sandstone aquifer done so we know how 
much water can be supplied to culinary use by it. 

3 



Future Options 

The role of County decision makers should be to determine if sufficient options are available for 
future water development. Requiring that water sufficient for "build out" or beyond "build out" be 
developed prior to its being needed only places the burden of future development on the backs 
of current water users and rate payers. 

Options Available: 

1. Ken 's Lake: An annual average of 4,219 AF of water is developed through Ken's Lake. 
In the future, as agricultural land becomes developed into residential land, this water will 
either be utilized as secondary water to offset outside water use or may be treated for 
use as drinking water. If converted to drinking water this source may be subject to some 
depletion. 

2. Chapman Well/ Spanish Valley Well: Assuming that there is no influence upon other 
nearby wells , an additional 2119 AF of water per year may be produced from these wells 
in the future. Flow production for these two wells combined is currently 1,525 gpm. 
Pump tests indicate that the flow production might be increased to 2,225 gpm. 

3. Colorado River Water: If river water rights were pumped to Ken's Lake they would result 
in an annual yield of 4,700 AF. This water could be utilized as secondary system source 
water to offset outside water use or may be treated for use as drinking water. If 
converted to drinking water this source may be subject to some depletion. 

4. Schumaker Well #3: This well produces culinary quality water and was formerly 
approved as a drinking water source providing wholesale water to Moab City. Currently, 
the well and water right are used as supplemental source to the Moab Irrigation 
Company. The well could easily be reconverted to drinking water use by piping it to the 
Spanish Valley drinking water system. A maximum of 564 AF of water a year at 350 gpm 
production flow could be produced from this well. The water right is for Municipal and 
Industrial water and would require no conversion or depletion. 

5. Moab Irrigation Company Shares: Additional shares of Moab Irrigation Company water 
could be moved to the Sheley Diversion and Ken's Lake as presently irrigated land 
within the City of Moab converts to residential or commercial use. The maximum number 
of additional shares that could be diverted through Sheley Tunnel is 275.23 or 1164 AF 
of water. This water could be utilized as secondary water to reduce outside watering 
needs or treated for use as drinking water. If converted to drinking water this source may 
be subject to some depletion. 

6. Valley Fill Aquifer: With the exception of the Corbin Well, no development of the valley fill 
aquifer has been pursued by any public entity. Water quality in the valley fill aquifer is 
less than that in the Glen Canyon group, leading to the valley fill aquifer not being the 
source of choice for water development. This does not preclude the development of that 
aquifer at some time in the futu re. The amount of water available from the valley fill 
aquifer is at present unknown but would probably yield substantial amounts. 

7. Kane Creek Drainage: With the exception of the spring at the Kane Creek rest area on 
Highway 191 , there has been no development of the Kane Creek drainage portion of the 
Glen Canyon Group aquifer. Development of water in this area would no doubt y1eld 
substantial amounts of water and water of equal quality to that produced in the Spanish 
Valley I Mill Creek drainage of the same aquifer. Development of this water could be 
advantageous to the upper portion of Span1sh Valley. 

8. Conservation: Effective water conservation can result in reduction of water use between 
20% and 30%. Conservation wil l continue to be not only a tool for drought relief but also 
an ongoing effort for water systems locally, statewide and nationally. Verifiable. 
susta1nable conservation 'Niil result in an overa ll ·eduction ;n Valley water source 
production needs. 



"Build Out" 

It is important to remember that the concept of "build out" is that all properties are developed 
to their maximum potential under current zoning. "Build out" would mean agriculture in 
Spanish Valley would be non-existent. The projected population for the PFA study area is 
27,412. Based on Grand County population growth over the past 50 years "build out" would 
be reached somewhere around the year 2350. The fact that "build out" is possible does not 
mean that it is inevitable. 

The "build out" projections for the Spanish Valley portion of the PFA study area indicate a 
population of 13,353 with ERG's of 7,965, " including the ... San Juan County portion .. ." 
Current average use of .58 AF per ERC plus 14% for "unaccounted for'' water indicates that 
5,576 AF of water production would be required to serve "build out". Peak demand 
requirements for 7,965 ERGs are 4,425 gpm for indoor use, 4231 gpm for outdoor use. 

Eighty three percent (83%) of water used in Spanish Valley is used for outdoor watering. At 
"build out" 4,628 AF of water would be required for outdoor use and 947AF would be 
required for indoor use. 

Since at "build out" the only purpose for the water developed at Ken's Lake would be for 
outdoor use; the water developed at that facility fulfills 4,219 AF of the outdoor requirement 
leaving an additional 409 AF remaining to be developed. Flows from Ken's Lake exceed the 
4231 gpm outdoor requirement. 

Water developed from wells (625 AF from the White wells plus 965 AF from Chapman and 
Spanish Valley wells) is 1590 AF, 643 AF in excess of indoor needs at "build out". That 643 
AF could be one of the sources to supply the additional water needed at "build out" for 
outdoor use. 

While some have questioned the ability of the Chapman and Spanish Valley wells to 
produce the 965 AF allowed in the first phase of allowed development under the Utah State 
Engineer's Memorandum Decision, it must be remembered that the decision was based 
upon pumping tests, well draw down measurements and other evidence that indicates that 
this production rate is probably the least amount avai lable from those wells. Even if 
production from those wells were reduced by 33% sufficient water would be available for 
"build out". 

In order to achieve the 4,425 gpm peak demand indoor requirements existing wells would 
need to be upgraded to their full potential of 4075 gpm and/or an additional source would 
need to be developed. Upgrading the current wells and utilizing the presently developed 
Schumaker well #3 would result in the "build out" peak demand indoor flow being achieved. 
If upgrading the current wells were found not to be possible then an additional source with a 
maximum flow capacity of 840 gpm would need to be developed . 



" BUILD OUT" VS DEVELOPED WATER 

Public Facil ities Analys is (PFA) 

The 1996 PFA used a study area for Spanish Valley that included the private property in the 
San Juan County portion of the valley. 

The "build out" peak demand requirement of 4,425 gpm for Spanish Valley includes and 
anticipates service to the private properties in San Juan County. 

The "build out" requirement for the Wastewater Treatment Plant and wastewater col lection also 
included and anticipated service to the private properties in San Juan County. 

The PFA was approved and accepted by Grand County, Moab City and the three valley water 
dist ricts. 

The PFA was used as a basis for County, City and District Impact Fees. If the areas within the 
study are not anticipated for service then the Impact Fees would need to be revised. 

Impact Fees 

Water service is not committed to a property until Impact Fees are paid. 

There is no "vested right" to water service and development of a property until Impact Fees are 
paid. 

If a property owner wishes to insure water availability to a property they should declare the 
development density on that property and prepay their Impact Fees. The Impact Fees are then 
used to develop additional water and infrastructure. 

Developed Water 

Currently 1,590 Acre Feet (AF) of drinking water is developed for use by Spanish Valley 
residents outside of the Moab City limits. 

Based on current use patterns (.58AF/Connection!Year plus 14% unaccounted for water) the 
1,590 AF is capable of serving 2,265 equivalent residential connections (ERCs). 

The actual connections to the Spanish Valley drinking water system, as of 2002, used 51 % of 
the 2,265 total ERC's available. 

Drinking water production wells are currently equipped to provide the following flow rates: 

1. George White Well # 4 
2. George White Well # 5 
3. Chapman Well 
A. Spanish Valley Well 

Tota l 

= 1060 gpm 
= 650 gpm 
= 1300 gpm 
= 225 opm 

3235 gpm 


