September 30, 2009

Snake Valley Agreement
c/o Utah Department of Natural Resources
Division of Water Rights
1594 West North Temple, Suite 220
Salt Lake City, Utah 84114
To whom it may concern,

Thank you for the opportunity to submit comments on the proposed agreement between the states of Utah and Nevada regarding the management of the Snake Valley Groundwater System.

I am the biologist who wrote the Status Review (Jones 2007) on which the Petition to list the least chub (Iotichthys phlegethontis) as a threatened species under the Endangered Species Act (ESA) was based.  As such, the bulk of my comments on the proposed water sharing agreement focus on how the transfer of significant amounts of ground water from the Snake Valley hydrgraphic basin will impact this species, which is likely to be listed under the ESA before pumping would commence around 2019.

However, I wrap up these comments by pointing out specific problems and issues with some of the details of the proposed agreement, primarily from a scientific and practical management standpoint.  In addition I close these comments with more general arguments as to why the pursuit of this agreement is not in the best interests of the ecosystems and people of Snake Valley, Millard and Juab counties, and the state of Utah.

1.0 The impacts of ground water diversion on the least chub

Background on the least chub

The least chub (Iotichthys phlegethontis) is a rare species of minnow, endemic to Utah and restricted to Utah’s part of the ancient Bonneville Basin.  It is found in shallow, freshwater marshes and ponds, fed by natural springs.
The least chub has experienced dramatic population and distribution declines throughout its range. This species has been extirpated from the majority of historic habitats where it once existed and currently persists in only a few isolated spring complexes along the Wasatch Front, the Sevier River basin and in Snake Valley. The main threats to the least chub populations include increased urbanization, water development, livestock impacts, and predation and competition impacts from introduced nonnative species.  There are currently only six known, wild, extant populations of least chub, in addition to a handful of refuge populations established through transplant in various locations within the range of the species.  Overall, the long-term success of the establishment of refuge populations has been mixed, with about a 50% success rate.  The few wild populations we know of are not for a lack of looking.  Over the last decade the Utah Division of Wildlife Resources (UDWR) has undertaken over 120 surveys in what was considered to be the best suspected least chub habitats remaining.  Still, only six wild, extant populations are known today.
Least chub listing effort 
The petition to list the least chub (Iotichthys phlegethontis) as a threatened species under the Endangered Species Act (ESA) was submitted in June of 2007 by the Center for Biological Diversity, the Confederated Tribes of the Goshute Reservation, the Great Basin Chapter of Trout Unlimited, and the Utah Chapter of the Sierra Club.  In October of 2008 the U.S. Fish & Wildlife Service issued the “90-day” Finding on this petition, which found that listing of the least chub under the ESA may be warranted, and which triggered a 12-month formal status review by the Service to determine whether listing of the least chub is in fact warranted.  In the 90-day finding, the Service specifically cited as one of the chief threats facing the least chub the proposed groundwater pumping in Snake Valley by the Southern Nevada Water Authority:

“…(L)isting least chub as a threatened or endangered species may be warranted due to water withdrawal and diversion….the level of concern regarding negative impacts to spring discharge rates, and ultimately least chub habitats, from groundwater pumping is high.”  Federal Register / Vol. 73, No. 200.  Pp. 61011 and 61012.
The USFWS has until mid October to come out with the final decision as to whether to list the least chub as a Threatened Species under the ESA.  There have been indications from inside the Service that the decision will be to designate the least chub a candidate species with high priority for listing.  
General Impacts of groundwater withdrawal on the least chub
Predictable water levels have been identified as important in the life history of least chub (Lamarra 1982; Crist and Holden 1980).  Maintenance of certain water levels is particularly key because levels must be high enough to allow the fish to migrate between springs and surrounding marshes as environmental conditions change. Not only can reduced water supply diminish the amount of least chub habitat, and thus the capacity of an area to support least chub, but lowered water levels may also cause niche overlap with other species.  These overlaps may increase hybrid introgression and interspecific competition (Crawford 1979, Lamarra 1981, Mills 2004).  Lastly, maintenance of water levels and discharge volumes is critical in preserving natural sediment transport processes, thereby maintaining underwater habitat configurations and reducing aquatic vegetation encroachment into sensitive spring areas.

Water levels in pools containing least chub that are spring fed (basically all the habitat currently occupied by wild least chub populations) are in turn dependent on stable, functioning aquifers that enable water tables near to surface to allow for consistent rates of spring discharge. Water development, especially ground water pumping, could significantly lower the water table, possibly drying up or lowering the water level in springs and marshes populated by least chub. 

Southern Nevada Water Authority’s proposal
By far the most significant threat to the Snake Valley least chub populations is future water withdrawals from the Snake Valley aquifer proposed by SNWA.  As is typical of most Great Basin valleys, the groundwater beneath Snake Valley is contained within two separate aquifers, one sitting on top of the other (Van Liew 2006).  The upper aquifer, an unconfined aquifer, resides in the alluvial material formed from the erosion of the surrounding mountain ranges, and is typically referred to as the local water table.  The lower aquifer is part of a larger hydrologic area known as the Great Salt Lake Basin, which consists of a regional confined (artesian) aquifer whose water is contained within the fractured carbonate rock that resulted from the formation of the Basin and Range province.  SNWA proposes to access this deeper, confined aquifer.
A few hydrogeologic studies of the Snake Valley aquifer have already been conducted and shed light on the kinds of impacts the SNWA pumping project in Snake Valley might have on the three wild least chub population complexes found there.   The most widely cited analysis was conducted by Kirby and Hurlow (2005), which in turn relies heavily on the research and predictions contained in the previous study conducted by the USGS (Schaeffer and Harrill 1995).  Although total annual recharge of the Snake Valley hydrologic basin was previously estimated to be around 100,000 acre-feet a year (Hood and Rush 1965, Carlton, 1985, Utah Department of Natural Resources 2006), the Proposed Agreement between Nevada and Utah chooses to use the higher estimate of 132,000 acre-feet/year estimated by the Basin and Range Carbonate Aquifer Study (BARCASS) (more on this point later in these comments). Principle sources of recharge are snowmelt from the Snake Range to the West, and infiltration of precipitation and surface runoff throughout the topographically lower parts of Snake Valley (Hood and Rush, 1965, Carlton, 1985).
Kirby and Hurlow (2005) predict significant impacts to the Snake Valley aquifer due to the proposed groundwater pumping.  The following is an excerpt from this study:

Withdrawal from the nine wells in western Snake Valley and from other wells in the proposed SNWA well system, especially those in Spring Valley, will significantly affect the dynamics and overall budget of the Snake Valley ground-water system (Schaeffer and Harrill, 1995). The effects cannot be precisely predicted with available data, but the following changes are likely to occur:

(1) Ground-water levels will decline in both the basin-fill and carbonate aquifers. 
(2) Recharge to the Snake Valley ground-water system will decrease by the 25,000 acre-feet per year (31 hm3/yr) withdrawn from the SNWA wells and by 4,000 acre-feet per year (5 hm3/yr) that presently enters the Snake Valley ground-water system as underflow from Spring Valley to the west (Carlton, 1985). The underflow will likely be eliminated due to reversal of current potentiometric surface gradients.

(3) Discharge at major springs will decrease by at least 10 percent, as indicated by the example of Twin Springs in northeastern Snake Valley (Schaffer and Harrill, 1995). Discharge at other springs closer to the well field, such as the Big Spring complex in western Snake Valley, will likely decrease by a greater amount. [later in report Kirby and Hurlow cite Schaefer and Harrill, 1995 who predicted reduction or cessation of spring flow in Snake Valley due to proposed pumping].
(4) Evapotranspiration in Snake Valley will decrease by about 40 percent (Schaeffer and Harrill, 1995, p. 34). Although decreased evapotranspiration may result in more ground water available for withdrawal, the ecological impact of this decrease would be substantial and water rights at the affected springs could be adversely impacted.

(5) Subsurface outflow from Snake Valley, estimated at about 25,000 to 35,000 acre feet per year (31 - 43 hm3/yr) (Carlton, 1985), would be reduced due to reversal of potentiometric-surface gradients in Snake Valley. This reduction in subsurface outflow may eventually cause decreased discharge at important regional springs north and northeast of Snake Valley.

Time-step models of the effect of the proposed ground-water withdrawals on ground-water levels show downward deflection of the local potentiometric surface within Snake Valley (Schaefer and Harrill, 1995) (figure 12). The magnitude of the modeled drawdown cone is greater than 100 feet (31 m) for parts of western Millard County near Garrison. Local ground-water level drawdown, near Baker, Nevada reaches 100 feet (31 m) just after the 10-year time step (figure 12). Sequential time steps show a broadening cone of drawdown, which extends up to 30 miles (42 km) east into Utah (Schaefer and Harrill, 1995) (figure 12). Discharge at important springs in Wah Wah Valley and Tule Valley may also decrease. The ground-water model of Schaefer and Harrill (1995) assumes a simplified regional aquifer system consisting of upper and lower layers, which correspond to the unconsolidated basin-fill and carbonate aquifers, respectively.
By far the most important “take home message” from Kirby and Hurlow’s study is that, once ground water pumping commences at wells at the base of the Snake Range, spring discharge at springheads throughout Snake Valley can expect to decrease by an amount and at a rate that is as of now impossible to predict.  SNWA itself has already acknowledged that its Snake Valley pumping will affect springs and spring-dependent species, as well as groundwater dependent plant communities and riparian areas (GWD Final Scoping Package, as well as the Proposed Agreement). As all least chub populations in Snake Valley currently rely on constant, predictable spring discharge (even if very small amounts), one is only left to predict that the consequences of future ground water pumping could be, at the least significant, and at the worst catastrophic, for this species in Snake Valley.  The argument that the aquifer is a renewable resource is also in dispute: subsequent conversations with Kirby reveal that the water proposed to be pumped from these deep wells may have been put down in the aquifer in prehistoric times, and its possible the area’s complex geologic structure, if shifting has occurred at all, could now carry mountain runoff laterally miles away before entering any aquifer (McDonough 2006).

One other point to note is that, even if SNWA is not granted the rights to pump Snake Valley’s aquifer, it already has been granted the rights in adjacent Spring Valley.  Hydrological studies have noted that reductions in the water table in the Spring Valley aquifer could also decrease the present flow of significant amounts of groundwater through the alluvial aquifer that connects to, and delivers additional ground water to, Snake Valley (Harrill et al. 1988, and BARCASS).
The USFWS own 1995 proposal to list the least chub as endangered (which was thrown out after the Least Chub Conservation Agreement and Strategy was written) cited the existing and foreseeable surface and ground water pumping conditions in Snake Valley at the time as already being a threat to least chub persistence: “[p]resent water withdrawals from surface and underground sources are estimated at 10% of the total yearly recharge rate… (t)hese rates do not appear to be threatening to least chub habitat. However, additional proposed wells in the southern part of Snake Valley and surrounding areas could lower the water table, resulting in drying up or lowering the water level in springs and marshes populated by least chub.”

Of significance, in 1995 the amount of water withdrawals occurring at that time in Snake Valley were considered a problem for least chub, yet no mention was made of the SNWA proposal in the Federal Register, which could take up to an additional 41% of the aquifer’s recharged water annually (assuming the actual recharge is in fact 132,000 ac/ft/yr, which is a matter of some dispute).  If the pumping situation in Snake Valley in 1995 was seen as problematic enough to warrant an endangered listing for least chub back then, the current SNWA proposal should certainly be seen as something of a problem for the species now.

In summary, based on the research carried out to date and summarized above, the proposed ground water pumping in Snake Valley (and adjacent Spring Valley) by SNWA could potentially cause significant drawdown of the Snake Valley water table, with potentially severe repercussions for least chub and all aquatic species and wetland systems that rely on consistent spring discharge.

2.0 Specific comments on the Draft Proposed Agreement
The sections of my comments below are tiered to the numbered sections of the Proposed Agreement, and Appendix C.

Specific Comments on main body of Draft Agreement
3.0 Available Groundwater Supply (p.4) One striking problem with the Proposed Agreement the is the casual acceptance, carte blanche, of the BARCASS estimate of 132,000 acre/ft/year of recharge into the Snake Valley.  As mentioned previously, a number of previous studies had estimated total annual recharge of the Snake Valley hydrologic basin to be around 100,000 acre-feet a year (Hood and Rush 1965, Carlton, 1985, Utah Department of Natural Resources 2006).  In fact, BARCASS itself cautions that its estimate of Snake Valley’s annual discharge, or available groundwater supply, is highly uncertain and not reliable (with a confidence rate of only 67%), conceding that it might well be 30,000 afy too high.  Moreover, the Draft Agreement similarly concedes that the available groundwater supply for Snake Valley is uncertain, so uncertain that the Nevada State Engineer’s hearing on Snake Valley will be postponed until 2019 so more data on available groundwater can be collected.  It does not make sense to use such an admittedly uncertain, unreliable figure as the basis for calculating the amount of groundwater available for apportionment and dividing it between the two states at this time.  At the very least, the Draft Agreement should eschew any commitment to a particular figure now and should lay out a more concrete and equitable method for adjusting the number at a later date.  As written, Nevada has veto power over adjusting the available groundwater supply downward, leaving Utah with little recourse should additional scientific measurement and study confirm that 132,000 afy is inappropriately high.  
And on top of the uncertain amount of groundwater that we are starting with in Snake Valley, the 132,000 does not account for and subtract interbasin inflow to Snake Valley from Spring Valley.  BARCASS estimated that the amount of inflow to Snake Valley from Spring Valley is 49,000 afy.  This inflow makes up a major portion of the BARCASS estimate of available groundwater supply in Snake Valley.  But the Nevada State Engineer already has permitted Spring Valley to be fully appropriated by SNWA.  Thus, SNWA already has been granted the right to pump groundwater from Spring Valley that presently flows into Snake Valley and makes up much of Snake Valley’s available groundwater supply.  So, the only prudent estimate to use from BARCASS would be 132,000 afy less the 49,000 of inflow from Spring Valley, which already has been accounted for in Nevada, resulting in a true available groundwater estimate of 83,000 afy.  
Yet an even more disturbing factor in the estimation of available groundwater in Snake Valley is the absence of any mention of current and future climate change this part of the region may encounter, and what effect this may have on future amounts of groundwater in the hydrographic basin.  

During the past century, global surface temperatures have increased by 1.1°F, but this trend has dramatically increased to a rate approaching 3.6°F/century during the past 25 years, the fastest rate of warming in the past 1000 years (IPCC 2007). Temperatures during the latter period of warming have increased at a rate comparable to the rates of warming that conservative projections predict will occur during the next century with continued increases of greenhouse gases. As global warming progresses, maximum high and minimum low temperatures are expected to increase, as are the magnitude and duration of regional droughts (IPCC 2007).  Thus, the ecological effects of warming temperatures and droughts associated with global warming are likely to impact the Great Basin Desert. Among those effects are decreased duration and depth of winter snowfall (IPCC 2007), earlier spring runoff and decreased water availability, decreased productivity and cover of herbaceous vegetation and thus increased soil erosion, and unprecedented rates of vegetation shifts due to die off, especially along boundaries of semi-arid ecosystems (Allen and Breshears 1998, Davenport et al. 1998, Wilcox et al. 2003). 
Of particular concern should be the potential for future declines in snowpack in the Deep Creek and Snake Mountains, which are the chief source of groundwater recharge into the Snake Valley aquifer.  Discharge rates, in turn, are tied to a stable aquifer, which is in turn tied to recharge rates and pathways that are still not completely understood.  However, if (for example 100 years from now) snowpack rates are, say, 20-40% less in these mountain ranges than they typically are today, one should assume this could have an impact on hydraulic heads tied to the deep carbonate aquifer that is dependent on snowmelt runoff. This prediction is not a mere guess: Hoerling (2006) recently examined temperature data collected by scientists’ worldwide to inform a new assessment of climate change in Utah and Colorado.  His analysis predicts a five degree rise in temperatures in this region by 2050, and perhaps as early as 2020.  This will undoubtedly lead to a reduced snowpack in mountains ranges in Utah and neighboring Nevada.

It is mind boggling that the Proposed Agreement, purportedly written with sound science in hand and under guidance of scientists, has established an amount of available Snake Valley water, far into the future, without the slightest mention of what effect climate change might have on that future groundwater supply.  

2.2 Specific Comments on Snake Valley Environmental Monitoring and Management Agreement (Appendix C)
RECITAL G. (p.1).  Here it is stated that “The Parties desire to establish a consultative process by which to manage the development of groundwater by SNWA within Snake Valley,”  The fear that I have is this "consultative" process envisioned by the Draft Agreement appears cumbersome, expensive, ineffective, reactive, and unenforceable.  

RECITAL H. (p.2).   This recital continues a disturbing thread from the previous recital (G), in which the Parties agree that SNWA pumping “will result in changes to the existing hydrologic and biologic conditions” in Snake Valley.  Specifically, Recital H goes on to state that “the safe yield doctrine…generally allows for…a reasonable amount of drawdown in the groundwater aquifer. Such appropriations necessarily impact the existing hydrologic system and captures discharge available to phreatophytes, streams and natural lakes.”  My question is, what level of drawdown will be reasonable for the least chub?  Do SNWA and the State of Utah somehow have a priori knowledge that a certain level of drawdown in the water table will still be OK and allow for the spring discharge that feeds the least chub population sites?  Or, rather, do Utah and SNWA think it is “reasonable” that three of the six known populations of this species (which will in all likelihood be listed by the time pumping commences) will be extirpated when spring flows inevitably decline or cease?
RECITAL J. (p.2).   Still following the thread above, this Recital states that “The Parties acknowledge that not all effects caused by the development of groundwater in Snake Valley are unreasonable.”  I am eager to hear which effects Utah and SNWA think are “reasonable.”
RECITAL K. (p.2).   Here, the Parties reiterate that they “shall rely on the best scientific information available…”   If this is true, why is the Draft Agreement being signed now, before more data can come in from the test wells that were just appropriated by the Utah Legislature and built within the last year or so? Why the rush, in the face of lacking data?
Section 1. Statement of Intent (p.2).  On page 2 of the Environmental Monitoring and Management Agreement, the document speaks of mitigating the effects of pumping on the hydrological and biological resources of Snake Valley.  On this matter (mitigation), it has come to my attention that some of the local residents of Snake Valley concerned about the Proposed Agreement have been attending some video conferences with the Utah Department of Natural Resources to discuss the Draft Agreement.  One point that has come up is the possibility that if pumping adversely impacts some areas SNWA would “create a refuge" for affected wildlife (ostensibly least chub, spotted frog, and the sub-globose snake pyrg, and longitudinal gland pyrg) and move them from their original habitat to another location further from the pumping.
This proposal is one that I believe most biologists would not support.  First of all, in the hypothetical case of least chub transfer, where would SNWA propose to create such a refuge for the least chub?  SNWA must keep in mind that the Snake Valley is the world’s current stronghold for least chub, and there is no other habitat that we know of, indeed anywhere in the Great Basin ecoregion, that can match Snake Valley in terms of outstanding least chub habitat quality.   How do we know this?  We know this simply because three of the six current, known, extant populations of least chub are found here.  As the biologist who wrote the status review on which the current listing petition is based, I can say with authority that the Snake Valley habitats outmatch the other three locations we have left that still house wild least chub. The Mona population, by the Utah Division of Wildlife’s own admission, has been “written off” due to the failure to win the Mosquitofish battle there.  At the Mills Valley population site, recent UDWR monitoring reports note that livestock damage at sites containing least chub in Mills Valley was “moderate to severe.” And the Clear Lake least chub population site, while in good condition, is in part a modified, man-made impoundment with plenty of exotic carp.  
The point here is simply that, all evidence points to the Snake Valley spring-fed marshes and wetlands as being irreplaceable habitat for the least chub.  Still, the UDWR is charged, through the Least Chub Conservation Agreement and Strategy, to in fact “back up” all six, known, wild populations of the chub (including the three in Snake Valley – Leland Harris, Gandy and Bishop Springs populations) through the establishment of two separate refuge populations for each wild population to ensure genetic redundancy in case of catastrophic loss of any wild population. 

If SNWA thinks the solution to the inevitable drawdown of the water table in Snake Valley that will likely result in diminished flow of the springs that feed the least chub marshes and ponds is to simply “create a refuge” somewhere and put the Snake Valley least chub there, it would I think be instructive for SNWA to first investigate what success the UDWR has had up to now locating suitable refuge sites for these three populations and successfully transplanting them for the long term.  At the time of the writing of the listing petition (2007), UDWR had reintroduced least chub from Snake Valley to Deadman Spring (in 1995) in Fish Springs National Wildlife Refuge, but this transplant effort was declared a failure in 2002 when the UDWR determined the transplanted population was extirpated.  The UDWR had transplanted the Bishop Springs population type to the Red Knolls refuge site (in 2005), where it is faring well.  However, UDWR has not yet found a second suitable “back-up site” for the Bishop Springs Population.  In 1987 least chub from Gandy Salt Marsh were introduced into Harley Saunders Pond but that transplant effort was declared a failure by 2004.  The UDWR has not yet found a another suitable refuge site for the Gandy Population.  In 1996, least chub from the Leland Harris population site were transplanted to Walter Spring in the Fish Springs National Wildlife Refuge.  That transplant effort also failed by 2005, when that population was found by the UDWR to have been extirpated.  UDWR has not yet found a another suitable “back-up site” for the Leland Harris Population.  
On the whole, UDWR’s track record for successfully transplanting least chub into previously unoccupied habitat is not very good.  On the eve of the listing petition, UDWR was batting only a 50% success record of extant, seemingly viable transplants.  Given that, at the time of the listing petition, only one of those refuge populations (the Lucin site, established in 1989) was more than two years old, this certainly does not say much for the longevity of these refuge populations.  

To be clear, the lack of numerous attempts to transplant least chub apart from what is discussed above stem from the fact that the UDWR simply cannot find high quality, non-degraded or human impacted, mosquitofish-free sites that are suitable to attempt a transplant of least chub into.  At the time of the listing petition, the UDWR had conducted over 120 separate surveys for least chub across the state, at sites they thought would be suitable habitat, trying to find additional wild populations of the fish.  These sites were presumably also assessed for their suitability for future transplants.  Yet, we still have only a handful of sites where establishment of refuge populations has been attempted (and, again, so far with limited success).  

This all brings us back to the question of how SNWA can, with a straight face, casually state that it can create additional refuge sites for impaired wildlife and transplant them there, so it won’t matter if the existing occupied habitat is destroyed when the groundwater levels inevitably drop.  And let’s be clear about one more thing: I hope that in this misguided mitigation plan I was told of, SNWA is not proposing to, per se “create new wetlands,” but rather I assume SNWA will identify wetlands not already occupied by endemic wetland species and announce some form of protection for the site.  Actual “creation” of new wetlands where there previously were none is a much less proven, much more difficult, risky, and expensive option for mitigation.  If SNWA is seriously considering a mitigation scheme of this regard, I would ask SNWA to give examples of previous, successful wetland creation from scratch into which populations of endangered species were put and monitored for successful population viability of the species for the long term.  I would be extremely interested if SNWA could come up with any examples, because I for one am not sure that any do in fact exist.  Yet another question to be answered would be, if SNWA is in fact intending to somehow create refuge wetlands from scratch where there were none before, which water source would be used?  (the thought of bringing some of the water being piped from the Snake Valley aquifer overland to a mitigation site is, of course, absurd on its face).
Section 4 – Monitoring. Section 4 appears to include the monitoring of existing permitted users’ groundwater withdrawals in Utah, but existing permitted users are not signatory to the Management and Monitoring Agreement.  I would be interested to hear how senior water rights holders in Utah are bound to the terms of this agreement?

In Section 4.1.1 on page 6 of Appendix C, the Draft Agreement speaks of the “frequency of data collection to ensure early detection of effects resulting from SNWA groundwater withdrawals in Snake Valley.”  Once again, I point out that some degree of certain impacts are simply referred to as a “given” in this document.  

Section 5 – Management Response and Operation Plan.  regarding Section 5.1.1 (p.7),  will “management response actions designed to avoid the indicated effects” be implemented before “management response actions designed to minimize,….or mitigate, the indicated effects”?
Section 5.1.3 (p.7) appears to give the Management Committee with its two Utah and two SNWA members absolute discretion over implementing any or all parts of the Management and Monitoring plan, regardless of the specific provisions of the Agreement, including early warning indicators, the severity and relative importance of the pumping impacts, etc.  Is this really the best course of action?
Section 5.2 (p. 8) states that “the Parties agree that no management response action may be selected which…causes the existing viable population of a species to decline to an extent which necessitates the species come under the purview of the Endangered Species Act, (16 U.S.C. 1531, et. seq.) including Candidate Species provisions.  In light of the fact that federal listing of the least chub under the ESA appears imminent (and this in the absence of any SNWA groundwater withdrawal in Snake Valley as of yet), this is an interesting statement that the Draft Agreement makes.  It would seem that, if spring discharge begins to slow at any of the least chub population sites after pumping commences, the only course of action would be to cease pumping in the vicinity.  Correct?  (and on that note, if the least chub springs and marshes do dry up, what good would “acquisition of real property and/or water rights dedicated to the recovery of the Special Status Species within the current and historic habitat range within the Tier I and/or Tier II Monitoring Areas” (p.9) do?  See above comments about trying to create refuge sites for least chub). 
Section 5.3 (and also Section 13) sets up cumbersome, expensive, and lengthy processes in cases of disagreement by the Technical Working Group resulting in delays in any actions to address adverse impacts, including reversing SNWA commitments in Sec. 5.1.3 to protect endangered, threatened and sensitive species and by the Management Committee resulting in a non-binding recommendations.

Section 6 – Data Quality Requirements.  Section 6 provides for quality assurance/quality control in the collection of hydrologic, biologic, and air quality data in Utah's Snake Valley, a welcome improvement to data collection under the larger NV/UT Agreement.

Section 8 – Analytical Models. Section 8.1 provides for the mandatory inclusion of a regional groundwater flow numerical model in the Management and Monitoring agreement, but does not mandate its use in implementing the provisions of the agreement.

Section 12 – Funding.  This agreement places the financial burden and the burden of proof on the Utah rancher, farmer or city/water district. Rather than having Utah as a partner, this Agreement requires that the rancher appeal directly to the Southern Nevada Water Authority. If SNWA disagrees with the damages, the next step is a panel. If the panel disagrees, the next step is the courts at the expense of the damaged Utahn. The State of Utah will not step in to protect its rural citizens financially or otherwise in the agreement. It is reasonable for SNWA to guarantee a multi million dollar bond to protect rural Utahns in the legal process for enforcement, compensation, and legal fees.

There is no guarantee for funding in this agreement for critical monitoring that would detect impacts. If monitoring is not funded (except for SNWA responsibilities: 4 required in this agreement) USGS has 8 that could be dropped and UT has many as well. This agreement does NOT require SNWA to stop pumping if the monitoring is not funded and discontinues.

Appendix 1 – Biological Monitoring.  The Nature Conservancy’s Conservation Action Planning (CAP) process is a good one and I support its use in this monitoring plan.
In Section 1.1.2 of Appendix 1 of the M&M Agreement (p.2) , it notes that the “sub-globose snake pyrg, and longitudinal gland pyrg are not currently monitored.”  The Monitoring and Management Agreement should consider more extensive surveys and monitoring of these two mollusks, as the USFWS recently (August 18) reported in the Federal register a positive 90-day finding on the petition to list both of these species under the ESA.

Regarding Section 1.2 of Appendix 1 of the M&M Agreement (p.2), it states, “in the phreatophytic plant community south of Gandy Salt Marsh, a sufficient number of permanent transects will be established and annually sampled to track composition and cover at the alliance level.”  Why are phreatophytes being monitored in only one location?  It scarcely matters what SNWA and Utah consider “a sufficient number” of transects to be in this case…..they are sampling only one area.  This is known as pseudoreplication.  

What do the highlighted (in grey) rows in Tables 1.1 and 1.2 (p. 2-3) mean?

Appendix 3 – Air Quality Monitoring. The Wasatch Front already experiences numerous compromised air quality days that affect the health of its citizens. The decrease in vegetation acknowledged in the Draft Agreement, as many studies indicate from the Owens Valley groundwater mining experience, will increase air pollution significantly along the Wasatch Front, further threatening its citizens’ health..  And as we have seen from the experience with Los Angeles and Owens Valley, mitigating for this kind of air pollution caused by desertification can run into the billions of dollars.  
3.0 Closing Thoughts 
I believe that the proposed agreement with the State of Nevada over the division of the Snake Valley Aquifer could potentially result in an unmitigable disaster, not only for the least chub, but potentially also for dozens of other rare and important native species that rely on functional wetlands of Snake Valley, as well as the human communities that live in Snake Valley.
In short, the Draft Agreement seems to be based on more assumptions than solid facts.  The recharge estimate of 132,000 acre feet/year is optimistic, especially in light of only 67% confidence of BARCASS in its own estimate of available groundwater, in addition to 15+ studies that indicate recharge is closer to 100,000-110,000. The absence of any mention of how future climate change could potentially diminish the amount of available water to be divvyed up between the states is striking.  
This agreement acknowledges outright that groundwater withdrawals will affect plants, seeps, springs, lakes and flows to other basins thereby severely impacting the native species that rely on those systems functioning as they have historically.  This is not to mention that the demise of these systems will also lead to the depreciation of other segments of Utah’s rural economy - namely livestock growing, farming, hunting, fishing and outdoor recreation. This Draft Agreement should not be signed until all projected impacts to the environment are stated, alongside models that are built which should include:

· Projected declines to groundwater tables stated in feet at 3, 5, 10, 15, 20, 50, 75, and 100 years out.
· Specific areas impacted and declines stated as noted in bullet above. The available science is clear that water table declines closest to the Nevada wells will be greatest.
In closing, by entering into this Proposed Agreement with an uncertain (and “high end”) estimation of recharge rates and available groundwater to share (and which accounts for climate change in no way what-so-ever), and with the a priori admittance that this scheme will negatively impact the irreplaceable and fragile ecosystems of Snake Valley, the state of Utah is playing fast and loose with it’s natural heritage.  Utah is jumping into a bad decision and hoping that the impacts won’t be all that serious, or perhaps we can “catch them” in time and somehow mitigate the worst of the impacts.  This is taking a serious gamble on Snake Valley’s health and future.  And I think we all know which of the two states is better at gambling.  
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