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The City’s Water
and the Living River

December 14, 2016



Introduction

In 2016 the Governing Body addressed a number of questions relating to the City’s water resources.
While these kinds of questions are not unusual, and many are routine, the Governing Body has
recognized that changing conditions require heightened scrutiny of how City water is used, as the
threats posed by climate change challenge existing policies and practices and call for innovation and
community engagement to reach viable solutions. It is now generally understood that the City must
adapt to the likelihood that water will be a diminishing resource as weather patterns change. While the
City has local water resources, like the Santa Fe River and Buckman and City well-fields, it also obtains a
significant proportion of its water from Colorado via the federal Bureau of Reclamation (BOR) San Juan —
Chama Project (SJCP)% As a result, changing climate conditions in Colorado and upstream along the Rio
Grande will also affect our water supply. Projected changes to the SICP water supply include a decrease
in flows by one-quarter overall, decreased flows in summer and increased flows in spring, reductions in
Heron Reservoir storage, increased evaporation and a reduced availability of fuil allocations to SICP
contractors.? In fact, those changes are already occurring. As an example, in 2016 the City received only
95% of its SICP water right of up to 5,230 acre feet/year (AFY) due to an overall reduction in available
water, and in 2015, the City received only 93% of its SJCP allocation. Now more than ever, it is critical for
the City to focus on understanding how water supply and demand may change in conjunction with
climate changes and which adaptation options are most viable.

This summary report has been prepared at the request of the Governing Body as one step on the
continuing path toward that goal. The request was precipitated by an incident earlier this year when a
City facility was vandalized, diverting River water from its intended course. While staff anticipates
supplementing this report over time to add new information and update stale material, the competition
between the acequias and the living river for inflowing Santa Fe River water can be viewed as a
precursor of the kinds of challenges the City will likely increasingly face in the future.

Whatever the challenges that climate change poses to the City, the primary goal of the Water Division
remains unchanged: to ensure that the City’s water resources are managed and protected in an
efficient and responsible manner to provide the community with clean, reliable and safe drinking water.

Y0Over the past 50 years across most of the Southwest, there has been less late-winter precipitation falling as snow, earlier
snowmelt, and earlier arrival of most of the year’s streamflow. Streamflow totals in the Sacramento-San Joaquin, the Colorado,
the Rio Grande, and in the Great Basin were 5% to 37% lower between 2001 and 2010 than the 20" century average flows.
Projections of further reduction of late-winter and spring snowpack and subsequent reductions in runoff and soil moisture pose
increased risks to the water supplies needed to maintain the Southwest’s cities, agriculture, and ecosystems.” Ch. 20:
Southwest, Climate Change Impacts in the United States: The Third National Climate Assessment. See Appendix A.

% The SICP diverts water from the Navajo River in Colorado, which flows from Colorado into New Mexico, then back into
Colorado to join the San Juan River, a tributary of the Colorado River. Diverted water is carried through tunnels under the
Continental Divide to Heron Reservoir, which is located on a small tributary of the Rio Chama. The Rio Chama flows into the Rio
Grande. The City’s SICP water is delivered via the Rio Grande to the Buckman Direct Diversion (BDD) facility, a project
developed jointly with Santa Fe County and Las Campanas.

% . ES-17 of the Executive Summa ry, Santa Fe Basin Study: Adaptations to Projected Changes in Water Supply and Demand,
August 2015, prepared for the BOR, the City of Santa Fe and Santa Fe County, attached as Appendix B.



Background

The City has multiple sources of water, including SICP water delivered to the BDD facility via the Rio
Grande, Santa Fe River water, which is stored in two reservoirs east of the City, McClure and Nichols
Reservoirs (the Reservoirs), water from the Buckman well-field, a cluster of 13 active wells located
northwest of the City in proximity to the Rio Grande, and from the City well-field, another cluster of 7
active wells located in proximity to the Santa Fe River within the City.

Santa Fe River License No. 1677 for 3,500 AFY
5040 with a 1925 priority date; and
! Declaration No. 01278 for 1,540
AFY with apre-1907 priority date
SICP 5930 Contract No. 05-WC-40-540;
! October 19, 2006
Buckman Weli Field 10,000 Permit No. RG-20516
City Well Field 4,865 Permit No. RG-1113 et al.

Copies of License No. 1677 and Declaration No. 01278 are attached as Appendices C and D respectively.

License No. 1677 also grants the City the right to store up to 3,500 AF of Santa Fe River water in the
Reservoirs.

The City can also store “relinquishment credit water” in the Reservoirs when the Rio Grande Compact*
{the Compact) would otherwise limit the City’s right to store Santa Fe River water. Relinquishment
credits are administered by the State Engineer and accrue when more Rio Grande water is delivered to
Texas than the Compact requires. Currently the City has a balance of 7,207 AF in relinquishment credits.

Because relinquishment credit water is Santa Fe River water, which is the least expensive to treat and
deliver to City water customers, there are advantages for the City in releasing its SJCP water into the Rio
Grande in exchange for relinquishment credits.

Generally, the City uses proportionately more SICP and Santa Fe River water than well-field water in
order to “rest” its wells for use in drier years when SICP and Santa Fe River water are not as readily
available. In part this is because surface water is a more renewable resource than groundwater and in
part because the City must offset groundwater pumped from many of its wells.

To understand offsets, it is important to recognize that surface water and groundwater are
hydrologically connected. Snowmelt and rainfall feed New Mexico's rivers. The rivers in turn slowly
replenish groundwater. Thus, pumping groundwater over time depletes surface water.

% The 1938 Rio Grande Compact is an agreement by Colorado, New Mexico and Texas apportioning the waters of the Rio
Grande above Fort Quitman, Texas, among the three states. It establishes annual water delivery obligations, depletion
entitlements for Colorado and New Mexico, and provides for debits and credits to be carried over from year to year until
extinguished. A copy of the Compact is attached as Appendix E.




New Mexico law requires the City to offset the depletion of surface water by “retiring”® an equivalent

amount of surface water rights in the stream systems depleted by the pumping. Thus the City must
acquire surface water rights from the Rio Grande, La Cienaga, Nambe, Pojoaque and Tesuque stream
systems in order to “retire” them when it uses groundwater. When the City requires developers of
projects in the City to purchase and transfer water rights to the City for new development, the water
rights are intended to offset pumping from the Buckman well-field and Northwest wells that will result
from increased demand occasioned by the new development. Offsets are described in more detail in
Appendix F, attached.

In 2015 the City’s Water Division produced and delivered a total of 8,167 AF of water, including 8,062 AF
to City water customers and 105 AF to the Santa Fe County Water Utility.

The foregoing is addressed in more detail in the 2015 Annual Water Report prepared by the City of
Santa Fe Water Division. A copy of that report is attached as Appendix G.

The City also sells reclaimed wastewater from the City’s treatment plant to contractors for uses such as
irrigation for golf courses and recreational fields, dust control, and livestock watering. The remainder
flows into the lower Santa Fe River to support the riparian ecosystem and local agriculture in the areas
of La Cienaga and La Bajada. The City and Santa Fe County, together with BOR, have undertaken a
feasibility study to identify the highest value use of reclaimed water from the City’s and County’s
wastewater treatment plants. The results of that study will be presented in the coming year.

3 “Retiring” surface water rights means that the surface water may no longer be diverted — typically, for irrigation — but must be
allowed to flow, augmenting the stream to counterbalance the loss over time occasioned by groundwater pumping.



Legal Parameters — the Regulation of Water in New Mexico

Under the Constitution and by statute...

Under the New Mexico Constitution, “Beneficial use shall be the basis, the measure and the limit of the
right to the use of water.”®

Ultimately, “[a]ll natural waters flowing in streams and watercourses, whether such be perennial, or
torrential, within the limits of the state of New Mexico, belong to the public and are subject to
appropriation for beneficial use.”” A “watercourse” includes any river, creek, arroyo, canyon, draw or
wash, or other channel having definite banks and bed with visible evidence of the occasional flow of
water.?

And “...owners of any works for the storage, diversion or carriage of water who may make application to
store or carry water in excess of their needs for irrigation or other beneficial use, shall be required, as
trustee of such right, to deliver such surplus at reasonable and uniform rates to parties entitled to use
the same under like conditions and circumstances.”’

Although the term “beneficial use” is not defined in either the Constitution or applicable statutes, New
Mexico courts have established certain requirements for a beneficial use. The first of these is
“maximum utilization”: “Our entire state has only enough water to supply its most urgent needs. Water
conservation and preservation is of utmost importance. Its utilization for maximum benefits is second
to none, not only for progress, but for survival.”*

The concept of beneficial use of water requires actual use for some purpose that is socially accepted as
beneficial.'! Thus “actual use”, as opposed to a speculative use®, is another fundamental principle of
beneficial use. An intended future use is not sufficient to establish beneficial use if the water is not put
to actual use within a reasonable period of time'® as determined by the Office of the State Engineer.
However, a non-consumptive use can be a “beneficial use”.** For example, the use by the Albuguerque-
Bernalillo County Water Utility Authority of Rio Grande water to “carry” SICP water to its water
treatment plant, then return an equal quantity of water to the Rio Grande is a non-consumptive use that

® Const. Art. 16, § 3

7 N.M. Stat. Ann. § 72-1-1 (West)

® Ibid.

° N.M. Stat. Ann. § 72-1-1 {West)

' Jicarilla Apache Tribe v. U.S., 657 F.2d 1126 (1981), citing Kaiser Steel v. W.S. Ranch Co., 81 N.M. 414, 467 P.2d 986 (1970)

! Montgomery v. N.M. State Engineer, 2005, 1137 N.M. 21, 114 P.3d 339, cert. granted 137 N.M. 767, 115 P.3d 230, affirmed in
part, reversed in part, 141 N.M., 21, 150 P,3d 971.

2 Ibid., Jicarilla Apache Tribe, 1134, “It is important to observe that no matter how early a person’s priority of appropriation
may be, he is not entitled to receive more water than is necessary for his actual use. An excessive diversion of water, through
waste, cannot be regarded as a diversion to beneficial use within the meaning of the Constitution...”; and, “In sum, it is essential
that there shall have been a beneficial use which is more than speculative.” In Jicarilla, the City of Albuquerque that the storage
of “excess” SICP water, i.e., water to which it was entitled, but which was intended to accommodate future growth, in Elephant
Butte Reservoir for recreational purposes was a beneficial use.

2 1bid., Montgomery

" Carangelo v. Albuquerque-Bernalillo County Water Utility Authority, 320 p.3d 492, 2014-NMCA-032 {2013)



is nevertheless beneficial.” It is not important that “[m]ost, if not all, appropriations of water in New
Mexico are for consumptive use.”*°

The court has described a non-consumptive beneficial use as “...no more than a type of water use where
either there is no diversion from a source body, or where there is no diminishment of the source.””

“Artificial surface waters, as distinguished from natural surface waters, are...defined...as waters whose
appearance or accumulation is due 1o escape, seepage, loss, waste, drainage or percolation from
constructed works, either directly or indirectly, and which depend for their continuance upon the acts of
man. Such artificial waters are primarily private and subject to beneficial use by the owner or developer
thereof; provided, that when such waters pass unused beyond the domain of the owner or developer
and are deposited in a natural stream or watercourse and have not been applied to beneficial use by
said owner or developer for a period of four years from the first appearance thereof, they shall be
subject to appropriation and use; provided, that no appropriator can acquire a right, excepting by
contract, grant, dedication or condemnation, as against the owner or developer compelling him to
continue such water supply.”*®

As we will see, “bypass water” is water that passes “unused beyond the [City’s] domain” and becomes
public water, subject to appropriation.

By contract...

The City’s use of its water is also regulated by contracts like the Compact and its contract with BOR for
SICP water and with Santa Fe County for the construction and operation of the BDD facility to treat the
SJICP water.

By court order...

And, there are other limitations on the City’s use of its water, including the rights of the Acequia Madre
Community Ditch Association (Acequia Madre) and the Acequia Cerro Gordo Community Ditch
Association (Acequia Cerro Gordo) to take water from the Santa Fe River before the City takes its water.
These priority rights are embodied in the 1990 Order of the First Judicial District Court in Anaya, et al. v.
Public Service Company of New Mexico, et al., No 43,347" which provides that “PNM’s releases of water
to the acequias shall occur during the months of April through October at such times and at such rates
as may be requested by the acequias; provided, however, that PNM shall not be required to release
water in quantities greater than would otherwise be available to the acequias from stream flow,
assuming no impoundment or diversion by [the City]...” The July 5, 1990 Order was amended by the
court on February 10, 2015 on the Acequia Madre’s Motion (the Order). The Order establishes the
quantities of water to be delivered to the Acequias Madre and Cerro Gordo. The parties have also

B Ibid., Carangelo, 504

*® Ibid.

Y Ibid.

BnMsa 1978 § 72-5-27; see also Hagerman irrigation Co. v. McMurry, 16 N.M. 172; 1 Wiel, Water Rights in the Western States
s 30, 31, 32 (3d Ed. 1911); 1 Waters and Water Rights, s 53.2 (Clark, ed. 1967); Turley v. Furman, 16 N.M. 253; State ex rel.
Reynolds v. Luna Irr. Co., 1969-NMSC-111, 80 N.M. 515, 458 P.2d 590.

' The Order applies to the City as the successor to PNM'’s interest in the water utility.



agreed to a Stipulated Operating Agreement implementing the Order. Copies of the Order and the
Stipulated Operating Agreement, as amended are attached as Appendices H and | respectively.

In addition to the Acequias Madre and Cerro Gordo, two other acequias have rights in Santa Fe River
water, although their rights have not been established as having priority over the City’s rights. These are
the Acequia Llano and the Acequia Muralla.

The maximum potential water obligations of the City to all four acequias, including with the farm
delivery rate (FDR) and the project delivery rate (PDR), are set out on a table attached as Appendix J.
The FDR and the PDR address respectively the additional amounts of water required to deliver the water
at the acequia’s headgate and at the point of delivery for each of the irrigated properties served by the
acequia.

By ordinance and resolution...

Finally, the City itself regulates the use of its water through the adoption of resolutions and ordinances.
As examples, Santa Fe City Code (SFCC) Sections 25-11 and 25-12 address respectively water
conservation and development water budgets.

And in February 2012, the City adopted SFCC Section 25-13, the “Santa Fe River Target Flow Ordinance,”
most often referred to as the “Living River Ordinance (the Ordinance), and Resolution No. 2012-28,
establishing administrative procedures for the Ordinance (the Administrative Procedures). Copies of the
Ordinance and the Administrative Procedures are attached as Appendices K and L respectively.



Some History — the Acequias, the Living River, and the Law

The Ordinance

The purpose of the Ordinance is “...to formalize the city’s commitment to provide for a target flow
within the Santa Fe River in order to enhance and further the objective of restoring the Santa Fe River as
a living river by committing to use up t0...1,000...AFY...of the city’s water supply, depending upon
hydrologic conditions in the Santa Fe River watershed. ...”*°

A public process™ identified the following four community objectives for the 1,000 AFY “living river”
flows, which were incorporated in the Administrative Procedures®*:

Create an ecologically healthy vegetative corridor;

Benefit the entire community with flows (e.g., equity);

Nurture a beautiful, natural urban greenspace with water in an arid environment; and
Provide an educational resource for schools and community stewardship.

el NS S

These concepts have informed a number of developments along the Santa Fe River since they were first
articulated, including “...a range of initiatives to make substantial improvements along the Santa Fe River
and within the River’'s broader watershed. These improvements have included forest management
practices in the upper watershed; riparian rehabilitation projects along the entire river corridor; a
variety of erosion control and storm water management project; construction of significant new reaches
of the Santa Fe River Trail; and enhancements within the City’s parklands along the river’s banks.
Consistent with these efforts to protect the City’s water supply, improve the drainage and hydrologic
functions of the river system, support greenery, shade and wildlife habitat, and to beautify the corridor
with aesthetic enhancements, the City also seeks to increase water flows in the River below the City’s
reservoirs.”>

The City’s Santa Fe River projects are shown on a map attached as Appendix M. They extend the length
of the River from Canyon Road east of Patrick Smith Park to Siler Road and represent an investment of
approximately $15,000,000 over 16 years, with most having commenced after the adoption of the
Ordinance.

“Bypass Water” Means...

As noted above, the City has rights to 5,040 AFY of Santa Fe River water under Permit No. 1677 and
Declaration 01278, with 1,540 AFY with a pre-1907 priority date and 3,500 SFY with a 1925 priority date.
An associated storage right establishes maximum limits for storage in each of McClure and Nichols
Reservoirs, with a combined storage limit of 3,500 AFY.

2 SFCC §25-13.3

2 The process is documented in “Bypass Flows in the Santa Fe River, Public Facilitation & Community Outreach, Reports, Notes
and Related Documents, 2.23.11”, prepared by Toby Herzlich & Company and Natural Systems International, both of Santa Fe,
New Mexico (the Public Process Report). The Public Process Report is attached as Appendix N.

22 pdministrative Procedures, Article IV, Section 4.1.1

2 Administrative Procedures, Article [, par. 2



Only the Acequias Madre and Cerro Gordo have established rights superior to the City’s rights.
Nevertheless, the City typically delivers water consistent with their existing rights to the Acequias Llano
and Muralla, although neither has established that their rights predate the City’s.

The Order provides that the City “...shall not be required to release water in quantities greater than
would otherwise be available to the acequias from stream flow, assuming no impoundment or diversion

by [the City]...”

The Ordinance provides for the City’s Water Division to “...operate the city’s system of reservoirs to
ensure that a bypass target flow of up to one thousand (1,000) AFY of river water flows into the Santa Fe
River below Nichols Reservoir...”**

According to the Ordinance, “Bypass flow means, generally, water that flows past a diversion or storage
facility. In the administrative procedures, it refers to water that the city chooses not to store in the
municipal reservoirs and thus allows to flow to the Santa Fe River below Nichols Reservoir” provided
that the rate at which the bypass flow is passed through the outlet works of Nichols Reservoir dam is
always equal or less than the stream inflow at the ‘above McClure’ gage.”*®

Thus, deliveries both to the acequias and for the living river are drawn from the amount of water that
flows in any given period into McClure. The deliveries do not come from the City’s stored water.

The Challenge of Bypass Flows

Because inflow is limited based on snowmelt and rainfall, and declines during the very period when the
acequias and the living river need water most, during late spring and early summer, before the monsoon
rains come, the acequias and the living river are often competing for the same limited resource. When
snowpack is below normal levels or melts early, or the monsoon rains don’t come, or come rarely or
late, it exacerbates the problem.

In this context, it can be extremely difficult to meet the needs of the City’s water customers and its
obligations to the Acequias Madre and Cerro Gordo, accommodate the demand of the Acequias Llano
and Muralla, and meet living river bypass flow requirements.

In addition, there are two fundamental conflicts embedded in the Ordinance and the Administrative
Procedures.

1. Whether the living river bypass flow is in addition to the City’s obligation to the Acequias Madre and
Cerro Gordo, and the rights of the Acequias Llano and Muralla, or whether they are inclusive.

The Ordinance provides that “...the water for the target hydrograph shall not include water released for
any other purpose at the time of release, provided that nothing in this section shall require the release
of bypass water if the release might jeopardize the city’s water right under License 1677 and Declaration
01728."7

* SFCC §25-13.5

% Because living river water passes “unused beyond the [City’s] domain,” it becomes public water, subject to appropriation —
unlike water delivered to the acequias for irrigation, a consumptive beneficial use.

*°SFCC § 25-13.4

%7 SFCC § 25-13.5



As noted above, the License limits the use of the City’s 1925 water to “domestic, municipal and related
purposes” and the Declaration limits the uses of its 1880 water to “municipal uses”.

But since bypass flows are “water the City chooses not to store in the municipal reservoirs and...allows
to flow into the Santa Fe River below Nichols...,”? the nature of its use is no longer relevant because
once it is released into the River, it is no longer the City’s water. As noted above, it is public water and
subject to appropriation by others.

As a result, the release of bypass water of itself does not jeopardize the City’s water right under the
License and Declaration. And since bypass water is, by definition, limited to inflow, it does not raise the
question it might raise if it permitted the release of stored water. In the latter case, the release of stored
water would be inconsistent with the License and the Declaration.

Clearly, the living river bypass flow is in addition to the City’s acequia obligations.

2. Whether there is an obligation to provide living river bypass flows during the irrigation season.

The Administrative Procedures define “upper river” as “the reach in the river for which target flows are
maintained year-round to support all aspects of a healthy riverine and riparian ecosystem; at a minimum

as far as Two Mile Pond and ideally, as far as the head-gate for the Acequia Madre.”” The upper river
includes the Preserve,

This implies that bypass flows should be directed through the Restoration Channel to the Preserve all
year.

However, the substantive provisions of the Administrative Procedures addressing the target hydrograph
and target bypass flows provide only for “Low Flows for the Upper River” of 0.3 cubic feet per second
(cfs) during the colder season from mid-October to mid-March, increasing to 0.6 cfs from mid-March to
early May and from mid-September to mid-October.?® Data show that these flow targets were met or
exceeded in 2016.*

There is no similar provision establishing specific flows to the upper River for the period from early May
to mid-September.

The Public Process Report provides additional insight into the intentions behind the first of the four
purposes identified in that report and incorporated in the Administrative Procedures, to “create an
ecologically healthy vegetative corridor.” It expands the concept as follows:

a. With the limited amount of water available, strive to support the maximum amount of riparian
plantings and wildlife habitat along the river.

% SFCC§25-13.4

¥ Administrative Procedures, Article 111, 29.

%0 Administrative Procedures, Article IV, Section 4.2.1. Note that these are “aspirationa
¥ see Appendix O for available data.

II/

goals.
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b. Create a constantly-wet section of river in the upper watershed by providing a year-round trickle

of flows. This section will serve as a river refuge to seed downstream reaches with river life.*

At the time, there was substantial seepage flow into the upper river from the Reservoirs upstream.
Subsequently, over a period of a few years, the Reservoirs were repaired. During the years when the
repairs were underway, significantly more water flowed into the River below Nichols dam. Together,
these resulted in a “year-round trickle of flows” that sustained the upper River. It appears that during
that time, beaver ponds developed on the Preserve and the riparian habitat expanded. But once the
repairs were completed, and the Reservoirs were refilled, those flows declined significantly. In addition,
as a result of the repairs, seepage was reduced. The 2016 irrigation season was the first after this
unusual “wet period” and with a hydrograph that provided for 740 AFY of bypass flows, created
competition for the released bypass flow water.

Managing Bypass Flows

The City’s obligation to the Acequias Madre and Cerro Gordo, established under the Order, is the first to
be met with bypass flows. Together, they are entitled to take 93.48 AFY (PDR) during the irrigation
season. In addition, bypass flows are directed to the Acequias Llano and Muralla®. Together they have
water rights in the River allowing delivery of 63.05 AFY (FDR) during the irrigation season. In fact,
because of inefficiencies, it appears that the four acequias take significantly more bypass water than the
allotted 156.53 AFY.*

The Administrative Procedures also call for a Spring Pulse timed, and in a magnitude “...to provide
necessary flows through the downtown for the Fishing Derby and River Festival and for the blessing of
the river in the village of Agua Fria around the day of San Ysidro, patron of the crops. ...”** The “Summer
Flows” and “Summer Pulse” called for in the Administrative Procedures, consumed 484 AF in the period
between May 13 and September 3, 2016, including 240 AF to support the Fishing Derby. For this target
year (April 15, 2016 through April 14, 2017) living river flows through December 6, 2016 have totaled
558 AF out of the target year’s hydrograph.

The Canyon Preserve

On the same day that the Governing Body adopted the Ordinance and the Administrative Procedures,
February 29, 2012, the City issued a building permit (TNC BP 2043) to The Nature Conservancy (TNC) for
“River restoration, including excavation, fill, rip rap, culvert, control gate, vegetation planting & seeding”
(the TNC Project) for continued use as a “private open space preserve” on 525 acres it owns in the
foothills adjacent to the Santa Fe National Forest. The TNC Project included opening a channel (the
Restoration Channel) between the existing path of the River (the “Bypass Channel) and the “historic
River” to direct Bypass Flows via a diversion structure (the Headgate) and culvert into the Santa Fe
Canyon Preserve (the Preserve) and the “original route” of the Santa Fe River. Although it is not possible

32 public Process Report, “Management of 1000 AFY in the Santa Fe River: Report of Recommendations Feb. 2, 2011”, p. 3

% These acequias have rights in the Santa Fe River, but have not litigated over them and the City’s delivery to them of bypass
water is not intended as an acknowledgment that those rights have priority over the City’s. Only an adjudication of the Santa Fe
River Basin rights will establish applicable priorities.

% See attached Appendix Q for estimated deliveries of water to the acequias. Note that flows are not metered and that all
numbers are estimated based on releases from Nichols.

* Administrative Procedures, Article IV, Section 4.2.1
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to know exactly where the “original” River flowed, where it flowed in 1952 is shown on the 1952 USGS
map attached as Appendix P as a fine blue line entering Two Mile Reservoir on the northeast end and
exiting on the southwest end (the Historic River). The Bypass Channel is shown overlaid on the map in
dark blue, exiting Nichols on the northwest corner and roughly paralleling the Historic River to a point of
intersection below what is now known as Two Mile Pond.*

Part of the Preserve has been identified as wetlands on the U.S. Fish and Wildlife Service (USF&W)
National Wetlands Inventory. A USF&W map showing the area is attached as Appendix R.

The identified wetlands are “artificial surface waters...dependent for their continuance upon the acts of
man.” As such, the City cannot be compelled to continue to supply to the Preserve with water.

Earlier this year, sandbags placed by the City to direct bypass flows into the Bypass Channel for delivery

to the Acequias Madre and Cerro Gordo were moved so as to redirect flow into the Restoration Channel.

As noted above, this incident of vandalism led to a search for solutions to the competition for “bypass
flows” and precipitated this report.

* Two Mile Pond was created when Two Mile Dam was breached and Two Mile Reservoir drained after being deemed unsafe
due primarily to excessive rodent and tree root holes on the downstream slope. A paper documenting the dam, entitled
“Historic American Engineering Record, Two Mile Reservoir, Santa Fe, New Mexico” (HAER No. NM-5) is attached as Appendix S
and includes a useful history of the development of the Santa Fe water system.
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Possible Solutions

Water Division staff has developed a number of options for the Governing Body to consider to address
the inefficiencies, conflicts, and limitations in water resources identified in this report. A summary table

showing these options follows.
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a. Retain Two-Mile Pond

$ 750,000 -
$ 1,000,000

Open space below Two-
Mile Pond could provide
additional parking and
vehicle turnaround for
trail connection between
Dale Ball trails and TNC
Preserve

Increases City’s liability if a
flood event triggered the
need to spill water from
Nichols Reservoir

Infrastructure
improvements would be
required to provide
adequate stormwater
drainage, especially with
the existing low-water
crossing at Cerro Gordo
Road

May present challenges in
assuring that flows
entering Two Mile Pond
exist within 96 hours in
compliance with state law

Outlet structure at Two
Mile Pond would need
to be redesigned to be
compliant with 96-hour
requirement of state law

May increase flood risk in
City

Additional flood control
structures may be
needed for FEMA 100
year floodplain
compliance

b. Drain Two-Mile Pond

$ 2,500,000

May decrease flood risk
in City

Infrastructure
improvements would be
required to provide
adequate stormwater
drainage and bridge
along Cerro Gordo Road

spanning restored River
rhannel

16
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Status quo — winter seepage
target flows continue to be
directed to the TNC Reserve via
the Restoration Channel and
spring and summer pulse flows
at rates provided for in
Administrative Procedures
continue to be directed to TNC
Preserve via the Restoration
Channel

$ 185,000

Construction of a
redesigned diversion
structure at the
intersection of the
Bypass Channel and the
restoration channel
would facilitate deliveries
and improve
recordkeeping.

Target low flows for the
upper River (TNC
Preserve): 0.3 cfs from
mid-October to mid-
March, increasing to 0.6
cfs from mid-March to
early May and mid-
September to mid-
October. Although the
definition of “Upper
River” provides that
“target flows are
maintained year round”,
flows between early
May and mid-September

are nat anantified
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7 | Deliver up to 1,000 AFY of City
water via the Restoration
Channel to the River for aquifer
recovery pursuant to an OSE
permit under the Groundwater
Storage and Recovery Act
(NMSA 72-5A).

$10,000+ in
application fees;
annual fees of $500
and monitoring and
reporting costs.

The City would not be
foregoing its rights to use
the water it delivers via
the Restoration Channel,
as it does now, since it
would be able to pump
an equivalent amount of
groundwater.

The City would have to
meet the statutory
requirements and apply
for a permit, as well as
pay application fees and
incur costs of managing
the project, including
monitoring and
reporting costs.

This would allow all
inflow water to be
utilized first to meet
acequia obligations, with
any remaining amounts
to be attributed to Living
River flows .

There may be
infrastructure
improvement costs
associated with this
option that have yet to
be quantified.

The study noted in
Option 6 would provide
information that would
be useful in the
application process.

Albuguerque has a
permit under this
statute, which has not
been commonly utilized.
See attached Appendix T
for an example of an
aquifer storage and
recovery project in
Albuquerque.

Note: While TNC could pursue the purchase of Santa Fe River water rights, such rights are extremely limited and thus staff considers this impracticable

as a way of enhancing flows
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Conclusion

The City’s “bypass flow” is not sufficient now to meet all the needs of the acequias and all the living river
goals identified in the Ordinance and the Administrative Procedures, even when the full 1,000 AFY is
available. As the City and the region become drier and rain and snow patterns change, we can expect
this shortage to become more of a challenge.

Nevertheless, the City can make choices now and in the near future that will help, not just of policy, but
by studying conditions as they exist in order to predict how they might change, and by investing in
physical improvements to address those projected changes. Some of these efforts are already
underway, including studies addressing the capture and use of stormwater and of wastewater.

It is possible — perhaps even likely — that eventually many current uses of the City’s water will have to be
relinquished in order to meet its first priority: providing clean, reliable and safe drinking water to City
customers.
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U.S. GLOBAL CHANGE RESEARCH PROGRAM

Heat stress, a recurrent health problem for urban residents, has
been the leading weather-related cause of death in the United
States since 1986, when record keeping began® - and the
highest rates nationally are found in Arizona.” The effects of
heat stress are greatest during heat waves lasting several days
or more, and heat waves are projected toincrease in frequency,
duration, and intensity,""**** become more humid,* and cause
a greater number of deaths.” Already, severe heat waves, such
as the 2006 ten-day California event, have resulted in high
mortality, especially among elderly populations.** In addition,
evidence indicates a greater likelihood of impacts in less
affluent neighborhoods, which typically lack shade trees and
other greenery and have reduced access to air conditioning.m1

471

Exposure to excessive heat can also aggravate existing human
health conditions, like for those who suffer from respiratory or
heart disease.” Increased temperatures can reduce air quality,
because atmospheric chemical reactions proceed faster in
warmer conditions. The outcome is that heat waves are often
accompanied by increased ground-level ozone,’® which can
cause respiratory distress. Increased temperatures and longer
warm seasons will also lead to shifts in the distribution of
disease-transmitting mosquitoes (Ch. 9: Human Health, Key
Message 1).”
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New information and remaining uncertainties

Different model simulations predict different levels of snow
loss. These differences arise because of uncertainty in climate
change warming and precipitation projections due to differences
among GCMs, uncertainty in regional downscaling, uncertainty
in hydrological modeling, differences in emissions, aerosols,
and other forcings, and because differences in the hemispheric
and regional-scale atmospheric circulation patterns produced by
different GCMs produce different levels of snow loss in different
model simulations.

In addition to the aforementioned uncertainties in regional
climate and hydrology projections, projection of future surface
water supply reliability includes at least the following additional
uncertainties: 1) changes in water management, which depend on
agency resources and leadership and cooperation of review boards
and the public;m 2) management responses to non-stationarity;107
3) legal, economic, and institutional options for augmenting
existing water supplies, adding underground water storage and
recovery infrastructure, and fostering further water conservation
(for example, Udall 2013®); 4) adjudication of unresolved water
rights; and 5) local, state, regional, and national policies related
to the balance of agricultural, ecosystem, and urban water use (for
example, Reciamation 2011%),

Assessment of confidence based on evidence

There is high confidence in the continued trend of declining
snowpack and streamflow in parts of the Southwest given the
evidence base and remaining uncertainties.

| VervHioh ]

| Medm ]
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For the impacts on water supply, there is high confidence that
reduced surface water supply reliability will affect the region’s
cities, agriculture, and ecosystems.

Kev MESSAGE #2 TRACEABLE ACCOUNT

The Southwest produces more than half of the
nation’s high-value specialty crops, which are irri-
gation-dependent and particularly vuinerable to ex-
tremes of moisture, cold, and heat. Reduced yields
from increasing temperatures and increasing com-
petition for scarce water supplies will displace jobs
in some rural communities.

Description of evidence base

Increased competition for scarce water was presented in the
first key message and in the foundational Technical Input Report
(TIR).*® U.s. temperatures, including those for the Southwest
region, have increased and are expected to continue to rise (Ch. 2:
Our Changing Climate, Key Message 3). Heat waves have become
more frequent and intense and droughts are expected to become
more intense in the Southwest (Ch. 2: Our Changing Climate, Key
Message 7). The length of the frost-free season in the Southwest
has been increasing, and frost-free season length is projected to
increase (Ch. 2: Our Changing Climate, Key Message 4). A regional
study17 discusses the trends and scenarios in the Southwest for
moisture, cold, heat, and their extremes.

There is abundant evidence of irrigation dependence and
vulnerability of high-value specialty crops to extremes of moisture,
cold, and heat, including, prominently, the 2009 National Climate
Assessment® and the foundational TIR.*® Southwest agricultural
production statistics and irrigation dependence of that production
is delineated in the USDA 2007 Census of Agriculture45 and the
USDA Farm and Ranch Irrigation Survey.46

Reduced Yields. Even under the most conservative emissions
scenarios evaluated (the combination of SRES Blemissions
scenario with statistically downscaled winter chill projections
from the HADCM3 climate model), one study®® projected that
required winter chill periods will fall below the number of hours
that are necessary for many of the nut- and fruit-bearing trees
of California, and yields are projected to decline as a result. A
second study54 found that California wheat acreage and wainut
acreage will decline due to increased temperatures. Drought and
extreme weather may have more effect on the market value of
fruits and vegetables, as opposed to other crops, because fruits
and vegetables have high water content and because consumers
expect good visual appearance and flavor.” Extreme daytime
and nighttime temperatures have been shown {o accelerate crop
ripening and maturity, reduce yield of crops such as corn, fruit
trees, and vineyards, cause livestock to be stressed, and increase
water consumption in agriculture.53

CLIMATE CHANGE IMPACTS IN THE UNITED STATEZ| 3



Irrigation water transfers to urban. Warmer, drier future scenarios
portend large transfers of irrigation water to urban areas even
though agriculture will need additional water to meet crop demands,
affecting local agriculturally-dependent economies.” In particular
areas of the Southwest (most notably lower-central Arizona), a
significant reduction in irrigated agriculture is already underway
as land conversion occurs near urban centers,*® Functioning water
markets, which may require legal and institutional changes, can
enable such transfers and reduce the social and economic impacts
of water shortages to urban areas.”” The economic impacts of
climate change on Southwest fruit and nut growers are projected
to be substantial and will result in a northward shift in production
of these crops, displacing growers and affecting communities.

New information and remaining uncertainties

Competition for water is an uncertainty. The extent to which
water transfers take place depends on whether compiementary
investments in conveyance or storage infrastructure are made.
Currently, there are legal and institutional restrictions limiting
water transfers across state and local jurisdictions. It is uncertain
whether infrastructure investments will be made or whether
institutional innovations facilitating transfers will develop.
Institutional barriers will be greater if negative third-party
effects of transfers are not adequately addressed. Research
that would improve the information base to inform future water
transfer debates includes: 1) estimates of third party impacts, 2)
assessment of institutionai mechanisms to reduce those impacts,
3) environmental impacts of water infrastructure projects, and 4)
options and costs of mitigating those environmental impacts.

Extremes and phenology. A key uncertainty is the timing of
extreme events during the phenological stage of the plant or the
o - Vth cycle of the animal. For example, plants are more sensitive
to extreme high temperatures and drought during the pollination
stage compared to vegetative growth stages.

Genetic improvement potential. Crop and livestock reduction
studies by necessity depend on assumptions about adaptive
actions by farmers and ranchers. However, agriculture has proven
to be highly adaptive in the past. A particularly high uncertainty
is the ability of conventional breeding and biotechnology to keep
pace with the crop plant and animal genetic improvements needed
for adaptation to climate-induced biotic and abictic stresses.

Assessment of confidence based on evidence

Although evidence includes studies of observed climate and
weather impacts on agriculture, projections of future changes
using climate and crop yield models and econometric models show
varying results depending on the choice of crop and assumptions
regarding water availability. For example, projections of 2050
California crop yields show reductions in field crop yields, based
on assumptions of a 21% decline in agricultural water use, shifts
away from water-intensive crops to high-value specialty crops,
and development of a more economical means of transferring
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water from northern to southern California.” Other studies,
using projections of a dry, warmer future for California, and an
assumption that water will flow from lower- to higher-valued uses
(such as urban water use), generated a 15% decrease in irrigated
acreage and a shift from lower- to higher-valued crops.*

Because net reductions in the costs of water shortages depend
on multiple institutional responses, it is difficult as yet to locate
a best estimate of water transfers between zero and the upper
bound. Water scarcity may also be a function of tradeoffs between
economic returns from agricultural production and returns for
selling off property or selling water to urban areas (for example,
Imperial Valley transfers to San Diego).

Given the evidence base and remaining uncertainties, confidence
is high in this key message.

Key Messase #3 TraceaBLE Account

Increased warming, drought, and insect out-
breaks, all caused by or linked to climate change,
have increased wildfires and impacts to people and
ecosystems in the Southwest. Fire models project
more wildfire and increased risks to communities
across extensive areas.

Description of evidence base

Increased warming and drought are extensively described in the
foundational Technical Input Report (TIR).'® U.S. temperatures
have increased and are expected to continue to rise (Ch. 2: Our
Changing Climate, Key Message 3). There have been regional
changes in droughts, and there are observed and projected
changes in cold and heat waves and droughts (Ch. 2: Our
Changing Climate, Key Message 7) for the nation. A study for the
Southwest" discusses trends and scenarios in both cold waves
and heat waves.

Analyses of weather station data from the Southwest have detected
changes from 1950 to 2005 that favor wildfire, and statistical
analyses have attributed the changes to anthropogenic climate
change. The changes include increased temperatures,3 reduced
snowpack,27 earlier spring warmth,30 and streamflow.”® These
climate changes have increased background tree mortality rates
from 1955 to 2007 in old-growth conifer forests in California,
Colorado, Utah, and the northwestern states’ and caused extensive
pifion pine mortality in Arizona, Colorado, New Mexico, and Utah
between 1989 and 2003.%

Climate factors contributed to increases in wildfire in the previous
century. In mid-elevation conifer forests of the western United
States, increases in spring and summer temperatures, earlier
snowmelt, and longer summers increased fire frequency by 400%
and burned area by 650% from 1970 to 2003.° Multivariate
analysis of wildfire across the western U.S. from 1916 to 2003
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indicates that climate was the dominant factor controlling
burned area, even during periods of human fire suppression.65
Reconstruction of fires of the past 400 to 3000 years in the
western U.S.*® and in Yosemite and Sequoia National Parks in
California®® confirm that temperature and drought are the
dominant factors explaining fire occurrence.

Four different fire models project increases in fire frequency
across extensive areas of the Southwest in this century.n'"’”’74
Multivariate statistical generalized additive models®*” project
extensive increases across the Southwest, but the models project
decreases when assuming that climate alters patterns of net
primary productivity. Logistic regressions74 project increases
across most of California, except for some southern parts of the
state, with average fire frequency increasing 37% to 74%. Linear
regression models project up to a doubling of burned area in the
southern Rockies by 2070 under emissions scenarios B1 or A2.
The MC1 dynamic global vegetation model projects increases
in fire frequencies on 40% of the area of the Southwest from
2000 to 2100 and decreases on 50% of the areas for emissions
scenarios B1 and A2.™

Excessive wildfire destroys homes, exposes slopes to erosion
and landslides, and threatens public health, causing economic
damage.sg’60 Further impacts to communities and various
. . . 74
economies (local, state, and national) have been projected.

New information and remaining uncertainties

Uncertainties in future projections derive from the inability of
models to accurately simulate all past fire patterns, and from
the different GCMs, emissions scenarios, and spatial resolutions
used by different fire model projections. Fire projections depend
highly on the spatial and temporal distributions of precipitation
projections, which vary widely across GCMs. Although models
generally project future increases in wildfire, uncertainty remains
on the exact locations. Research groups continue to refine the fire
models.

Assessment of confidence based on evidence
There is high confidence in this key message given the extensive
evidence base and discussed uncertainties.

Key messacE #4 TRACEABLE ACCOUNT

Flooding and erosion in coastal areas are already
occurring even at existing sea levels and damag-
ing some California coastal areas during storms
and extreme high tides. Sea level rise is projected
to increase as Earth continues to warm, resulting
in major damage as wind-driven waves ride upon
higher seas and reach farther inland.

Description of evidence base
The key message and supporting text summarizes extensive
evidence documented in the Technical Input Report.”” Several
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studies document potential coastal flooding, erosion, and wind-
driven wave damages in coastal areas of California due to sea level
rise (for example, Bromirski et al. 2012; Heberger et al. 2011, and
Revell et al. 2011%"*). Global sea level has risen, and further rise
of 1 o 4 feet is projected by 2100 (Ch. 2: Our Changing Climate,
Key Message 10).

All of the scientific approaches to detecting sea level rise come to
the conclusion that a warming planet will result in higher sea levels.
In addition, numerous recent studies’®*° produce much higher sea
level rise projections for the rest of this century as compared to
the projections in the most recent report of the Intergovernmental
Panel on Climate Changesa for the rest of this century.

New information and remaining uncertainties

There is strong recent evidence from satellites such as GRACE
and from direct observations that glaciers and ice caps worldwide
are losing mass relatively rapidly, contributing to the recent
increase in the observed rate of sea level rise.

110

Major uncertainties are associated with sea level rise projections,
such as the behavior of ice sheets with global warming and the
actual level of global warming that the Earth will experience in
the future.”®* Regional sea level rise projections are even more
uncertain than the projections for global averages because local
factors such as the steric component (changes in the volume of
water with changes in temperature and salinity) of sea level rise
at regional levels and the vertical movement of land have large
uncertainties.” However, it is virtually certain that sea levels will
go up with a warming planet as demonstrated in the paleoclimatic
record, modeling, and from basic physical arguments.

Assessment of confidence based on evidence

Given the evidence, especially since the last IPCC report,”3 there
is very high confidence the sea level will continue to rise and that
this will entail major damage to coastal regions in the Southwest.
There is also very high confidence that flooding and erosion in
coastal areas are already occurring even at existing sea levels and
damaging some areas of the California coast during storms and
extreme high tides.

Key messace #5 TRACEABLE AccOUNT

Projected regional temperature increases, com-
bined with the way cities amplify heat, will pose
increased threats and costs to public health in
southwestern cities, which are home to more than
90% of the region’s population. Disruptions to ur-
ban electricity and water supplies will exacerbate
these health problems.

Description of evidence base

There is excellent agreement regarding the urban heat island
effect and exacerbation of heat island temperatures by increases
in regional temperatures caused by climate change. There is
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abundant evidence of urban heat island effect for some Southwest
cities (for example, Sheridan et al.ss), as well as several studies,
some from outside the region, of the public health threats of urban
heat to residents (for example, Ch. 9: Human Health, Ostro et al.
2009, 2001%*). Evidence includes observed urban heat island
studies and modeling of future climates, including some climate
change modeling studies for individual urban areas (for example,
Phoenix and Los Angeles). There is wide agreement in Southwest
states that increasing temperatures combined with projected
population growth will stress urban water supplies and require
continued water conservation and investment in new water supply
options. There is substantial agreement that disruption to urban
electricity may cause cascading impacts, such as loss of water,
and that projected diminished supplies will pose challenges for
urban cooling (for example, the need for supplemental irrigation
for vegetation-based cooling). However, there are no studies on
urban power disruption induced by climate change.

With projected surface water losses, and increasing water demand
due to increasing temperatures and population, water supply
in Southwest cities will require greater conservation efforts
and capital investment in new water supply sources.” Several
southwestern states, including California, New Mexico, and
Colorado have begun to study climate impacts to water resources,
including impacts in urban areas.”

The interdependence of infrastructure systems is well established,
especially the dependence of systems on electricity and
communications and control infrastructures, and the potential
cascading effects of breakdowns in infrastructure systems.16
The concentration of infrastructures in urban areas adds to the
vulnerability of urban populations to infrastructure breakdowns.
This has been documented in descriptions for major power
outages such as the Northeast power blackout of 2003, or the
recent September 2011 San Diego blackout.*

A few references point to the role of urban power outages in
threatening public health due to loss of air conditioning" and
disruption to water suppiies.”

New information and remaining uncertainties

Key uncertainties include the intensity and spatial extent of
drought and heat waves. Uncertainty is also associated with
quantification of the impact of temperature and water availability
on energy generation, transmission, distribution, and consumption
- all of which have an impact on possible disruptions to urban
electricity. Major disruptions are contingent on a lack of operator
response and/or adaptive actions such as installation of adequate
electricity-generating capacity to serve the expected enhanced
peak electricity demand. Thus a further uncertainty is the extent
to which adaptation actions are taken.
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Assessment of confidence based on evidence

The urban heat island effect is well demonstrated and hence
projected climate-induced increases to heat will increase exposure
to heat-related illness. Electricity disruptions are a key uncertain
factor, and potential reductions in water supply not only may
reduce hydropower generation, but also availability of water for
cooling of thermal power plants.

Based on the substantial evidence and the remaining uncertainties,
confidence in each aspect of the key message is high.
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Executive Summary

Study Purpose

Climate change, in concert with human development and other changes, promises
to alter many aspects of life in the Santa Fe basin, including the availability of
water to the City of Santa Fe (City) and Santa Fe County (County), and the
resources that depend on the Santa Fe watershed (Figure E-1). The health of
forests, fish and wildlife, and other ecosystems as well as human development,
food security, and quality of life are likely to be affected. This Basin Study has
been undertaken by the City and County along with the United States Department
of Interior (DOI) Bureau of Reclamation (Reclamation), to evaluate these
projected changes and to develop potential strategies for adaptation that can be
used for planning.

Figure E-1. Map of Santa Fe County.

WaterSMART: Authorization and Program

This Basin Study was performed under the U.S. Department of the Interior’s
WaterSMART (Sustain and Manage America’s Resources for Tomorrow) Basin
Study Program. The Federal SECURE Water Act of 2009 and Secretarial Order
3297 established the WaterSMART Program, which authorizes Federal water and
science agencies to work with State and local water managers to pursue and
protect sustainable water supplies and plan for future climate change by providing
leadership and technical assistance on the efficient use of water. WaterSMART
allows all bureaus of the Department to collaboratively work with States, Tribes,
local governments, and non-governmental organizations to pursue a sustainable
water supply for the Nation, and integrate water and energy policies to support the
sustainable use of all natural resources.

ES-1
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Basin studies, one of WaterSMART’s tools, are basin-wide efforts to evaluate and
address the impacts of increased competition for limited water supplies, climate
change, and other stressors, and to define options for meeting future water
demands in river basins in the Western United States where imbalances in water
supply and demand exist or are projected. This Basin Study is consistent with
Reclamation’s Basin Study Framework and Section 9503 of the SECURE Water
Act (Subtitle F of Title IX of P.L. 111-11, the Omnibus Public Land Management
Act of 2009).

Cost Share and Funding

The cost-share partners for this study are the City, County, and Reclamation,
which performed the study in partnership under a Memorandum of Agreement
(Reclamation et al., 2011 [MOAY]). The Santa Fe Basin Study analyses, modeling,
evaluations, and reporting have been developed through the combined efforts of
the City and County working in consultation with Reclamation’s Albuquerque
Area Office (AAO), with technical support from Reclamation’s Technical Service
Center (TSC), Sandia National Laboratories, and CDM Smith, an engineering
firm.

Scope and Objectives

The opportunities for adaptation to future water supply shortages identified
through this Basin Study are based on a better understanding of the future effects
of, and associated risks from, climate change and population growth on the City
and County’s combined water supply portfolio. Through the Santa Fe Basin
Study, the study partners seek to improve the resilience of the Santa Fe watershed
and the communities the watershed supports, as well as the municipal water
systems for the City and County, in the face of projected changes in population,
human development, and climate. This Basin Study consisted of the following
actions:

o Identify the vulnerabilities of systems in the Santa Fe watershed to climate
change. A preliminary assessment qualitatively evaluated climate-change
impacts on water supply sources, ecosystems, quality of life, agriculture
and local food production, landscapes, land use, and water demand. This
assessment was based on input obtained during a March 6, 2012 workshop
and from research conducted by the authors and is summarized in this
report and presented in full in Appendix A.

e Assess Santa Fe’s changing water supply and demand, including native
surface-water supplies from the Santa Fe Watershed, the Upper Rio
Grande, and the San Juan Basin (imported water of the San Juan-Chama
Project), as well as groundwater supplies to the city and county’s well
fields. This portion of the study includes an assessment of the likely water
supply and demand conditions in 2050 for the City and County’s
combined water supply. There is a small amount of agricultural land (as of
2005, OSE estimated 590 acres irrigated with surface water and 130 acres
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irrigated with groundwater) in the Santa Fe Watershed. However, the
quantitative analyses in this study focused on municipal supply, demand,
and adaptation measures, since municipal use represents the largest
portion of water use within the basin, and is the primary area of interest of
Reclamation's study partners. This assessment included:

o

Developing climate and hydrology projections for use in this Basin
Study. This work by Reclamation and Sandia National Laboratories is
described in Appendices B, C1, and C2.

Developing an independent transient analysis of the projected changes
over the course of the 21% century of the reliability of Reclamation’s
San Juan-Chama Project. This work by Reclamation and Sandia
National Laboratories is presented in full in Appendix D.

Updating the City’s Water Management and Planning Simulation
(WaterMAPS) model to include the County as a partnering entity and
to enhance the model to include functionality to assess projected
climate impacts. This work by CDM-Smith is discussed in detail in
Appendix E.

Using the updated WaterMAPS model, running simulations to
determine the impacts to the City and County’s combined water supply
under future demand and projected climate conditions. These
simulations by CDM-Smith are described in detail in Appendix F.

Identify and analyze potential adaptation strategies for the combined City
and County water supply. This portion of the study included:

o

Assessing the vulnerability and possible shortcomings of the current
long-range water supply strategies.

Identifying management or infrastructure changes that might
strengthen the entire basin, its component systems, and its inhabitants
to provide more flexibility in the face of an uncertain future.

Combining these adaptation strategies into portfolios that would
provide adequate water supply in the 2050s, considering projected
population growth and climatic changes. Since it is likely that no
single adaptation strategy will suffice to fill the gap between supply
and demand, these combined portfolios helped the City and County
select adaptive strategies that best meet the regional water supply
needs. Appendix G describes the adaptation strategies and alternative
climate mitigation portfolios evaluated.

Location and Description of the Study Area

This Basin study focuses on the Santa Fe River watershed, a sub-basin to the Rio
Grande watershed. The Santa Fe watershed is in the high-elevation desert of
northern New Mexico (Figure E-1). It spans the Sangre de Cristo Mountains on
the east and the Rio Grande on the west. The City of Santa Fe is the main
municipality in the watershed and within the northern portion of Santa Fe County
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(Figure E-2). The Santa Fe Basin includes the City and the portion of the County
that has the highest population density and the highest growth rate, as well as the
part that has historically depended on the City of Santa Fe for its water supply.

For water-supply assessment purposes, the study area also encompasses:
o The upper Rio Grande watershed (upstream of Otowi stream gage)

e Tributaries within the San Juan River watershed, a portion of which are
delivered to Santa Fe through Reclamation’s San Juan-Chama Project

e Groundwater from the aquifers of the Santa Fe Group

Each of these sub-basins is a source of surface-water for the combined municipal
water supply for the City and County. The first two sub-basins are within the Rio
Grande basin; the third lies within the Upper Colorado River Basin (Figure E-2).

Santa Fe averages over 300 days of sunshine a year, with a temperate climate and
four distinct seasons. The summer months in Santa Fe, from May to September,
feature typically hot, sunny weather, with fairly low humidity and cooler
evenings. Daily summer temperatures in Santa Fe peak at around 93°F during
July and August. Thunderstorms typically occur in the early evening during this
season. Rainfall in the Santa Fe area is spread throughout the year, although the
highest frequency and intensity of rain occurs as part of the summer monsoons,
which occur primarily during the months of July and August. The average annual
precipitation in Santa Fe is about 14 inches.

Problems, Needs, and Opportunities

The City and County water supply systems are interconnected, with the County
system surrounding the City system to the north, south, and east of the City
boundary and service area. The two water utilities also co-own one of the region’s
sources of supply (Figure E-2). The City and County water utilities have a diverse
water supply portfolio, providing water to their customers with surface water from
the three sub-basins and groundwater from two well fields. Because of this shared
resource and infrastructure, cooperation between the City and County is essential
for planning. The City and County are concerned about potential decreases in the
availability and reliability of their joint surface water supply, as well as the quality
of the water. The water utilities recognized the need for long-range planning
efforts to identify future water supply deficiencies, identify strategies for meeting
those shortfalls, and implement those strategies.
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The population continues to grow and the needs of the community continue to
expand. Like many surface waters in the arid Southwest, however, supplies from
the Santa Fe River, the Upper Rio Grande and the tributaries to the San Juan
River are all limited, highly variable, and. dependent on seasonal snowpack and
runoff conditions, They are also all vulnerable to climate-change-induced
impacts. The groundwater is pumped from aquifers that are slow to recharge. In
response to these conditions, the City and the County have been working for a
more resilient, sustainable, diverse, and innovative water supply system for many
years. To increase the sustainability of their water supply, the City and County
water utilities have developed new surface-water sources. However, they also
recognize that additional increases in supply and/or decreases in demand will be
required to meet the challenges ahead. This Basin Study is the latest in a series of
efforts to understand and strengthen water supply management in the Santa Fe
area.

Characterization of Future Conditions

Future water supply conditions, water availability, and water demands were
projected based on climate scenarios and population increases. The climate-
projections used for this study were developed from The World Climate Research
Programme (WCRP) Coupled Model Inter-comparison Project Phase 3 (CMIP3)
(Meehl et al. 2007), and Reclamation’s Bias-Corrected and Spatially Downscaled
Surface Water Projections (Reclamation 201 1[BCSD]).

Imported San Juan-Chama Project Reliability Analysis

To assess the reliability of Reclamation’s San Juan-Chama Project. Reclamation
and Sandia National Laboratories provided an independent, separate transient
analysis of the projected changes over the course of the 21* century. The methods
used for this analysis are described in Llewellyn, et. al. (2013) and results are
more fully described in Appendix D. Projected changes to the water supply and
project operations are:.

¢ Flows would decrease by one-quarter overall
e Flows would decrease in summer and increase in spring.
e Storage in Heron Reservoir would be reduced.

e Sufficient water for a full allocation to contractors will be available less
frequently.

Even if sufficient water is available in tributaries to the San Juan River for
diversions to the San Juan-Chama Project, shortages within the Colorado River
Basin could lead to priority calls or shortage sharing agreements that would result
in decreased supply to New Mexico under the Colorado River Compact. Such
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shortages could result in decreases in Reclamation’s authorization to divert water
to the San Juan-Chama Project, even if sufficient water is available locally.

Santa Fe Municipal Supply Analysis (WaterMAPS)

As the 2050s are the period consistent with the study’s 40-year planning cycle, the
model generated five climate scenarios representing the range of variability
expected in basin hydrology in the 2050s (Reclamation 2010).

Three of these five climate scenarios were deemed to represent the range of
temperature and precipitation changes that are expected due to climate change:
Warm-Wet, Hot-Dry, and Central Tendency groups. Therefore, these three
scenarios were simulated by Sandia National Laboratories in the monthly-
timestep operations model, Upper Rio Grande Simulation Model (URGSiM).
Analysis is in Llewellyn et. al. 2013 and results are discussed in Appendix E. The
output from these URGSiM simulations were used as input to Santa Fe’s
municipal supply operations model, Water Management and Planning Simulation
(WaterMAPS), to generate the projections and alternatives evaluated in this Basin
Study. A baseline scenario, referred to as “simulated historic” was used for
comparison to climate-change impacted hydrologies. The simulated historic
scenario combines current infrastructure and operations with synthetic, spatially
distributed historic climate and inflows (Maurer et. al. 2002). The components of
total demand, as modeled in WaterMAPS, are:

e Population. Population projections for the 2055 populations used for
developing water demand are 125,019 and 44,673 persons for the City and
County water service areas, respectively. The City’s Long-Range Water
Supply Plan completed in 2008 did not directly include the adjacent
County population. The combined population leads to much greater
demand without a commensurate increase in supply, so the gap between
supply and demand reported in this study is not similar to previous City or
County documents.

e Per-capita water demand. The current average annual per-capita water
demand of 114 gallons per capita per day (gpcd) was derived from
monthly water production data provided by the City and the City
population data from 2002 to 2010. For the demand projections, the unit
demand representing the annual average is assumed to be fixed at 114
gped (e.g., no conservation efforts assumed for future conditions). This
average annual unit demand represents the baseline demand that is
compared to the projected 2055 demands to identify the potential water
supply gap. Demand values for reclaimed water used in this analysis were
obtained from the City of Santa Fe Reclaimed Wastewater Resource Plan
(Borchert, 2013), which outlines specific allocations for reclaimed water
use. Demand for reclaimed water was based on the allocations and was not
modified to account for climate change.
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e Seasonal variations. In the water supply assessment portion of this study,
projected changes to temperature and precipitation were input into a local
dynamic systems water operations model (WaterMAPS) to assess
potential changes to water supply. The simulated supply conditions were
then compared with demand projections to evaluate deficits and needs in
the future water supply for the Santa Fe area. Seasonal variability of
demand and impacts on that variability due to climate change are also
predicted as part of this study and included in the analysis. Other water
demands include court ordered provision of water for irrigation systems
(i.e., Acequia Madre, Acequia Cerro Gordo).

Water Supply and Demand

The analysis of water supply in the Santa Fe Basin uses the City’s WaterMAPS
model. WaterMAPS is a multi-criteria dynamic systems simulation model that
was built on the Systems Thinking Experimental Learning Laboratory with
Animation (STELLA) programming environment. STELLA, developed by Isee
Systems, Inc. is a systems modeling industry standard. The results produced from
WaterMAPS are used to evaluate how well the City and County will be able to
meet future water supply objectives under the four climate scenarios.

The total present supply for the City and County is about 19,000 acre-feet per
year (AFY), based on water rights, current water usage, administrative
requirements, and current management targets. Although more water is currently
available from groundwater sources, management targets for groundwater
pumping are used in this analysis because these targets are considered to be
sustainable and they add resilience to the overall water supply. The primary water

supplies available are:

Surface Water Sources:

Rio Grande - San Juan-Chama Project water
and Rio Grande Native Water diverted
through the Buckman Direct Diversion roughly
10 miles west of the City limits. The City's
contract for San Juan-Chama Project Water is
for 5,230 AFY. The County owns 1,325 AFY
and plans to acquire an additional 590 AFY
acre-feet/year (AFY) of native Rio Grande
surface-water rights.

Santa Fe River Watershed - The Santa Fe
River originates in the Sangre de Cristo
Mountains above downtown Santa Fe. The
water from this watershed is stored in two
reservoirs: McClure and Nichols, both owned
and operated by the City, and treated at the
Canyon Road Water Treatment Plant. The

City has 5,040 AFY of water rights from the
Santa Fe Watershed.

ES-8

Groundwater Sources:

City Well Field (along the Santa Fe
River): This supply includes the Osage,
Northwest, St. Michael's welis, and “Other
City wells” all located within the City limits
(Agua Fria, Torreon, Alto, Ferguson, Santa
Fe, and Hickox). The City has the right to
produce roughly 4,865 AFY from this well
field.

Buckman Well Field (near the Rio
Grande): This source consists of 13 wells
outside of the City limits and near the Rio
Grande. Capacity 10,000 AFY, but
management restrictions for sustainable
yield limit pumping to 3,000 AFY.
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On an annual basis, the predicted deficit ranges from 3,500 acre-feet (AF), the
minimum projected deficit for the baseline scenario (i.e., considering population
growth without climate change) to almost 14,000 AF, the maximum projected
deficit for the Hot-Dry scenario. On a monthly basis, there is a 68 to 95 percent
chance that there will be a water supply shortage in any given month in one of the
scenarios by the year 2055, based on current supplies and management targets.
Predicted deficits are more frequent and severe in the summer months (when
demands and ecological needs are higher) than in the winter.

These deficits are expected to impact the Santa Fe area in the following ways:

o Ability to Deliver Water: All modeled scenarios, including the baseline
as well as the three climate-change impacted scenarios, show an annual
deficit ranging between 3,500 AF and 14,000 AF. Without adaptation
actions, such shortages would severely impact the ability of the City and
County to deliver enough water to meet demands.

¢ Recreation: Decreased flow in the Rio Grande during the summer months
will likely impact water-based recreation.

e Flow and Water Dependent Ecological Resiliency: Decreased flow in
the Rio Grande during the summer months will likely impact the habitat of
aquatic and riparian species, including threatened and endangered species,
and decrease the resilience of riverine and riparian ecosystems.

The potential impact to other key water resources categories identified in the
SECURE Water Act, including hydroelectric power generation facilities, water
quality issues (including salinity levels), and flood control management, were not
directly evaluated in this study, although the impacts to these water-related
components are discussed in Appendix A.

Consequences of Taking No Action

If no adaptation actions are taken to offset the growing gap between supply and
demand in the Santa Fe Basin, deficits discussed above would severely impact the
ability to deliver enough water to meet demands, leading to grave regional
economic impacts. Additionally, water-based recreation and flow and water
dependent ecological resiliency are likely to be impacted by decreased flow in the
Rio Grande and the Santa Fe River, especially in summer months.

Adaptation Strategies

Developing Adapation Strategies

Representatives of the City and County identified adaptation strategies
appropriate for the arid climate and landscape of the Santa Fe region that could
meet future water demands (summarized in Table E-2).
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Formulating Adapftation Portfolios

These adaptation strategies were combined in different proportions to create
adaptation portfolios (see Appendix G). These portfolios were modeled to
evaluate which combination of adaptation strategies is most likely to meet the
water supply needs of Santa Fe under projected conditions in the 2050s. Some of
the evaluations performed using the local water operations model were to:

o Identify trends in water use, such as more pronounced spikes in use rates
during drier and hotter summers, which could be preemptively addressed
by increased conservation education.

o Identify likely water supply gaps (i.e., the difference between projected
supply and projected demand) during the planning period (through 2055),
under projected management, population, development, and climatic
conditions.

e Evaluate a range of adaptation portfolios for addressing the projected
supply gap in terms of cost, technical feasibility, public acceptance,
permitting considerations, and the likely availability of funding assistance
for individual alternatives.

e Evaluate the limits of individual adaptation strategies such as conservation

or water rights acquisition to better understand potential limitations of
existing practices in the future.
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Evaluating and Comparing Adaptation Portfolios

The adaptation portfolios were evaluated to select the adaptation portfolio that
best meets the needs of the Santa Fe Basin under projected population growth and
climatic changes. (See Appendix G).

The initial step in evaluating the adaptation strategies and portfolios was to screen
them against reliability criteria:

1. Average Buckman Well Field pumping does not exceed the management
target by more than 500 AFY on average.

2. Total deficit does not exceed 2,000 AFY in any year in the simulations.

3. No more than 10 percent probability of deficits over 100 AFY (meaning
that in 90% of the years, the deficit is less than 100 AFY)

Table E-3 summarizes the adaptation portfolios and the supply based on
WaterMAPS simulations. Table E-4 provides the results of the reliability
screening. Only those portfolios that provide a reliable water supply in 2055 were
then evaluated against performance criteria. Portfolios 1 through 3 presented
single adaptation strategies, and the results presented confirm that no single
adaptation strategy will suffice to fill the gap between supply and demand. The
solution for the Santa Fe Basin area must be a portfolio of adaptation strategies.

Findings

The five combination portfolios (Portfolios 4 through 8) that met the threshold of
the reliability criteria were then evaluated using performance criteria. The
performance criteria address multiple aspects of the water supply system and are
both quantitative and qualitative. For each criterion, there is a corresponding
performance measure that describes the metric that will be used to evaluate that
criterion. All criteria are not of equal importance. Each criterion was assigned a
weight to indicate its relative importance. The weights were developed on a
consensus basis by the City, County, and Reclamation. The criteria, performance
measures, and weights are shown in Table E-5.

The ranking process for the Santa Fe Basin Study was based on scoring each
adaptation portfolio with respect to each of the performance criteria shown in
Table E-5. The higher the score, the better the portfolio meets the criteria.

The ranking of the portfolios, based on the consensus scoring and the criteria
weighting, is in Figure E-3. The ranking of the portfolios clearly shows that
Portfolio 5, with an overall score of 3.8 out of 4.0, meets the performance criteria
better than the other portfolios (Figure E-3). One common element of the three
highest ranked portfolios is increased use of reclaimed water. This suggests that
the City and County focus efforts to use reclaimed water from both the City

ES-12

62



63



64



65



66



Executive Summary

efficient manner and will consider both potable and non-potable alternatives to
meet water demand requirements while better balancing environmental conditions
in the watershed.

Disclaimers

The Santa Fe Basin Study was funded jointly by Reclamation, the City of Santa
Fe and Santa Fe County, and is a collaborative product of the study participants
as identified in Section 1.4. Coordination and Participants of this report. The
purpose of the study is to assess current and future water supply and demand in
the Santa Fe Basin and other basins providing water to the City and County, and
to identify a range of potential strategies to address any projected imbalances.
The study is a technical assessment and does not provide recommendations or
represent a statement of policy or position of Reclamation, DOI, or the funding
partners. The study does not propose or address the feasibility of any specific
project, program or plan. Nothing in the study is intended, nor shall the study be
construed, to interpret, diminish, or modify the rights of any participant under
applicable law. Nothing in the study represents a commitment for provision of
Federal funds. All cost estimates included in this study are preliminary and
intended only for comparative purposes.

While the best available information and consistent methodology was used in
developing this Basin Study, projections into the future require many assumptions
and result in inherent uncertainty. While this is necessary and appropriate for
planning-level analyses, more detailed feasibility- and design-level studies would
be needed when implementing some of the adaptation strategies identified. The
purpose of this study is to provide a reasonable path forward based on the best
information available. Some specific items to note are discussed below:

¢ Climate change impacts on groundwater supply were not explored for this
Basin Study. The analysis accounted for likely reductions in groundwater
supply through the use of management targets, which are significantly less
than actual water rights.

e Water rights, management targets, and capacity constraints are changing
annually and must be verified before using in future studies or planning
projects.

o The predicted water supply gap is sensitive to population projections,
which were not closely studied as part of this Basin Study. The future
water service area for the County is not well known. Previous studies and
input from the project team members were relied upon for this
information.
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STATE QF NEW MEXICO )
}
QFPICE QF STATE ENGINEER )
LICENSE TO APPROPRIATE

f,icense No. 1677 . Refers to Files No, 1677,
. 01278 and RG-304

WHEREAS, on tﬂe 14th déy_oé July 1926, after notice
P f

pursuant to statute the Stata Engineer did approve Appli-
é;tion No. 1677, with a priority as of the date of filing
Notice of Intention No. 1677, being the llth day of Sep~
tember 1925, to appropriate 3500 acre feet of waterx pér
apnum from the S$anta Fe River, a tributary of the Rio
Grande, for domestie, rower, irrigation and municipal pur-
poses in the City of Santa Fe and adjacent areas, and in
conjunction with said appropriation ko construct and use
a storage dam and reservoir having a capacity of 2979.04
acrs feet to be located on the Santa FelRiver of the Rio
Grﬁnde Stream System at the MEClure (Granite Point) Cam
Site within the Santiggo Ramirez Graﬁ£, and- .

WHEREAS, on the ch @day of November 1942, after notice
pursuant to statute, the State Enginegr did apyrove Appli-
cation Mo, 1677, to chanae the location of 689 ‘acre fagt
of storaga from ﬁcClure (Granite Point) Reserveir to a new
storage dam and reservoir to be consﬁructed on the Santa
Fa River at the N¥ichols (Four Mile) Dam Site within the
skl Section 21, Township 17 North, Range 10 East, N.M.
P.M., and .

HHEREAS, on tha B&h day of April 1941, aftar nétice
pursuant to stﬁtute the State Engineer did approve Appli-

cation No. 1677, to chang= the locatlon of an additional
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107.4 acre feet of stcrage From McClure (Granita Point)
Reservoir to N¥ichols (Four Mile) Reservoir, and

WHEREAS, on the 16t~ day of December 1945, after no-
tice pursuant to statute, .the Staée Engineer did approve
Application No. 1677 to inc;gaﬁe the storage rights under
Permit No. 1677 from 2979:04 éq;; feat éo 3500 acre feet,
and

WHERéAS, on theAZOth day of November 1950, Declaration
of Ownership of &atEI Right, Humbered 01278 was filed claim-
ing.theré}n the fiqht to appropriate 1540 acre feet of water
per annum from the Santa Fe River for minicipal uses in the
City of Santa Fe, New Mexico, said right was claimed to
have been injitiated on the 27th dav of Octobher, 1880, and

WHEREAS, on the 4th-day of JuAe 1958, after notice

and hearing pursuant to statute the State Engineer issued

"Memorandum Decision® approving Application No. RG-304 to

drill a well in the City of Santa Fe for the purpose of
appropriating a portion of the public watexr to which rights
are claimed under Declaration No. 01278 and Permit No. 1677,

provided that the maxinum rate of production of watar under
Permit No. RG~304 shall not exceed 1,000 gallons per minute
and provided that the cvotal amcunt of watar aopwroprilated in
.

any year under Declaration No. O0L27R and Purmits 1677 and
RG-304 shall not excced 5040.acre frat, and

WHEREAS, on.the 10th day of Auqust 1959, in Causs No.
29710, and on the 25th day of Septemker 1959, in Cause %o.

’
29700, the Distzict Court of the Pirst Judicial District

setting within and fer the County of Santa Fe, did entar

judgments affirming the decision of tha Stata Zncinwer
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undexr Permié Mo. RG-304, and )

ﬁHEREAS, on the 29th day of December 1960, in Docket
Case No. 6675 and on the 4th day of January 1961, ia Docket
Case No. 6703 the Supreme Court oé the SFaﬁe of New Mexico
affirmed the District Court decisions entered in Cause No..
29700 and in‘Cause No. 29710 1£$ofar as it related to the
limitation on maximum rate of production frem Well RG-304
and tﬁé limitation of total amount of water that may be
appropriated in any year under Permit 1677, Declaratipﬂ
No. 01278 and Permit RG-304. ’

NOW, THEREFORE, I, €. E. Raynclds, Sﬁate Engineer of
the State of New Mexico, by virtue of the authority vested
in me by the'laws of said State, do hereby grant to the
Public Service Cohpany of New Mexico, City of Santa Fe,
County of Santa Fe, State of New Mexico, this License No.
1677, with a priority as of the date of filing Notice ot
Intention No. 1677, baing the 1llth day of Septembé: 1925,
to appropriate from the Santa Fe River of the Rio-Grande . “
Strcam System the q?antity of 3500 acre feet of public
water per annum for domestic, municigal and related puc-
poses in and adjacent to the City of Santa Fe; storage units
and diversion systems covered by this License are McClure
{(Granite Point) Reservoir locatad on the Santa Fe River
at a pcint Iin the Santlago Ramirez Grant whence the West
one-quarter coraer of Section 19, Tewnship 17 North, Rance
11 East, N.M.P.M., bears Souzh 84° 0L' zast, 3945.7' faet
distant, Nichols (Fou= M&Le) Reservoir located on the Sanpta

Fe River at a point in the SEWNEY Section 21, Tcwnship 17

Nortn, Range 10 Bast, N.M,P.M., whenca the East one-quarter
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corner of sald Section 21, bears South 74° 00' East, 1052.5
feet distant and Well RG-304 located in the NEYNEXSEY Sec-
tion 34, Township 17 North, Range 9 East (pzoﬁected into
tha Santa Fe Grant); the maximum rate of production of
water from Well RG-304 under this License shall not exceed
1,000 gallons per miﬁuterygééggé; under this License.:hall
not exceed 2979.04. acre feet in McClure (Granite Point)
Reservoir and 660 acre f2et in Michols (Four Mile) Reser-—
voir and the total combined storage in both reservoirs
shall not excsed 3500 acre feet; this License is to be

used as stated above and.can be changed only as provided .
by law, and further provided that this License be not
exercised to the detriment of'any other person having priér
snd existing rights to the.;se of the watars within the Rio

Grande Stream System.

IN WITNESS WHEREOF, I have hereunto set my hand and

official seal this _3lst. day of December , 1969.

S. E. Reynolds
state Enginear

sye Y&
D. E. Gray

Chief
Water Rights Division
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T through 1ts distributibn sysﬁbm, for pewer, irrigation, domes

DECLARATION OF OWNERSHIP Gr WATER RIGHT
PERFECTED PRIOR TO MARCH 19, 1907

(FORM TO BE EXCECUTED IN DUPLICATE ACCOMPANIED BY FILING MAP.)
(A FEE OF $1.00 SHALL ACCOMPANY THIS FILING)

Date of receipt ‘ Declaration No 21278

. Arthur Prager, President of and in behalf of Public Service Com=
xw%1pﬁnymgﬁnﬂeﬂ"M§xiQQ,"&"NﬁwMMexicpmngnpanahion,mwithmpninn1pa1mof_

ce being in Albuquerque, N.M.,P.0.Box 1360; and 1ts Santa Fe
Division belng located at '

Xxoexrexikoe

a resident )
residents 0f-GitY.of Sante Fe . . ... , County of ..53anta. Fe
" State of ..New. Mexieco , being first duly sworn, upon > 23th

W (Bole or Partial) . 3

. , v . y Y " Sy
ikg: Banta Fo RiveT ..  ..elWW® 5 ppuary of ... filc.Grandsss ..m

tic, municipal and commercial purposes, under 1ts franchise as
a public utility, to supply the City of Santa Fe and 1ts Ilnhabi-
tants, and make these several statements relative thereto:

1, The City of Santa Fe Municipal Water Supply System, owned

now by Declarant, was initlated by construction of dam, reser-
voir and distribution lines about the year 1880, under franchise
from Board of County Commissioners of the County of Santa Fe Oct-
ober 27th, 1880, to Declarant's predecessor in interest, to op-
erate a public water utility for municipal and domestic needs of
the City of Santa Fe and its 1nhabltants; and from sald date of
construction sdid waters have been progressively and increasing-
ly applied to such beneficlal uses, and said system of works en-
larged and extended to meet the growing demands of said City, all
as more fully set forth in the Declaration of Ownership filed in
the 0ffice of the State Engineer, November 20, 1950, and held
(See office letter of May 2, 1951) as “supporting data" for thils
declaration, . .

2. The filing maps, particularly the map "Exhibit B" accompany-
ing the Declara tion of Ownership held as . 'supporting data®" fully
covers polint of diversion, location and hydraullc properties of
storage works, distribution system etc., as of the present time,
into which present construction and works all construction and
works as of March 19, 1907, have merged; also shows ‘'maximum
storage capacity of reservoirs as of present time, Does not

show "irrigated lands and thelr respective ownerships," for rea-
sons given under statement 5, For detall as of March 19, 1907,
see (supporting data," paragraphs 176, and consumption table, p.

It 1s impossible to furnlsh.this.date;.it.not being. applicable....
The word Wirrigation," as used herein'and in suppogtiﬁglégzzfe;e-
~fersonly to lawsis; "S8hiibs;  tress, gardens etc, as inoldentalsto

-mnicipal..and domestic -use;-Prineipal use-was and“ts"as”municipal"
supply for the City of Sants Fe _and. 1ts.inhabitants,..for.the .uses..
for which water 1s commonly used in cltles, and under franchise as
~publie-utility originally granted by ths Board of County Commiss="
..i!?..r.l..fe'xf.ﬁ...ﬁ.nd...r.enewed...b.y Clty.of Santa Feo,W ater-was-and-is-suppe-—--
lied in pipes, underground, constituting dlstribution.syatem,. to

‘connBetEd isérs [ These water Tights have Pnot become appurt
en-
ni?:;:omanymlandSym&nd there~are"no"pricrity"rigﬁﬁﬁ"ﬁﬁ”ﬁﬁgﬁg """"""""

AUGzDTss' ...........................
faTY\TTEJEDJ(;”VEHEFi .......
» pv (OVER)

............
..............

- _gwm X AL L8 EROrr OIIET e o skt 16 m%lcld use of waig
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The "quantity' of water applied to beneficial use on the lands equals.................... acre feet per Irrigated
. N ] ¢
~ore, The Irrigation season is from to : of each year, Foregoing not
. applicable,
" i1s .
used for BBIKXIW domestic purposes
Water yoomx . . L i (Give Ferlod of Use, If Any)

: &xhereb_v declare that to the best of Jgg knowledge and belief the above statements are true and

correct and that water has been contihu(;iisly, uninterruptedly, openly, notorlously and peaceably applied
to beneficial uses on the above described lands from the date of the inception of the right to the present

time. L hereby give notice of the ownership of said water right as AREULE
Publ?% Service Company of New Me 51T

Public Service Company of New Mexico,
e OWNer angd Declarant.

Title®
Titlet
. ' R ;‘
v ¢ ¢ ; g
. A ) L
l.___ Ly L O T A ! . T R S . " .
—— e T e Title* )y _— ol R
ol \ *#Owner, Commissioner, Ca-Qﬁyhér, Director, etc. -

Subscribed and sworn to before me this / N v(day of @(775"——»’(\19 'Y/

'4}7{’4 - 7
. // v S Notary Public

” My Eo;nmission Expires September §, 1051
T o

£
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RIO GRANDE COMPACT COMMISSION REPORT
RIO GRANDE COMPACT

The State of Colorado, the State of New Mexico, and the State of Texas, desiring to
remove all causes of present and future controversy among these States and between citizens of
one of these States and citizens of another State with respect to the use of the waters of the Rio
Grande above Fort Quitman, Texas, and being moved by considerations of interstate comity, and for
the purpose of effecting an equitable apportionment of such waters, have resolved to conclude a
Compact for the attainment of these purposes, and to that end, through their respective Governors,
have named as their respective Commissioners:

For the State of Colorado M. C. Hinderlider
For the State of New Mexico Thomas M. McClure
For the State of Texas Frank B. Clayton

who, after negotiations participated in by S. O. Harper, appointed by the President as the
representative of the United States of America, have agreed upon the following articles, to- wit:

ARTICLE |

(a) The State of Colorado, the State of New Mexico, the State of Texas, and the United
States of America, are hereinafter designated “Colorado,” “New Mexico,” “Texas,” and the “United
States,” respectively.

(b) “The Commission” means the agency created by this Compact for the administration
thereof.

(c) The term “Rio Grande Basin” means all of the territory drained by the Rio Grande and
its tributaries in Colorado, in New Mexico, and in Texas above Fort Quitman, including the Closed
Basin in Colorado.

(d) The “Closed Basin” means that part of the Rio Grande Basin in Colorado where the
streams drain into the San Luis Lakes and adjacent territory, and do not normally contribute to the
flow of the Rio Grande.

(e) The term “tributary” means any stream which naturally contributes to the flow of the
Rio Grande.

(f) “Transmountain Diversion” is water imported into the drainage basin of the Rio Grande
from any stream system outside of the Rio Grande Basin, exclusive of the Closed Basin.

(g) “Annual Debits” are the amounts by which actual deliveries in any calendar year fall
below scheduled deliveries.

(h) “Annual Credits” are the amounts by which actual deliveries in any calendar year
exceed scheduled deliveries.

(i) “Accrued Debits” are the amounts by which the sum of all annual debits exceeds the
sum of all annual credits over any common period of time.

(i) “Accrued Credits” are the amounts by which the sum of all annual credits exceeds the
sum of all annual debits over any common period of time.

(k) “Project Storage” is the combined capacity of Elephant Butte Reservoir and all other
reservoirs actually available for the storage of usable water below Elephant Butte and above the first
diversion to lands of the Rio Grande Project, but not more than a total of 2,638,860 acre feet.
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(I) “Usable Water” is all water, exclusive of credit water, which is in project storage and
which is available for release in accordance with irrigation demands, including deliveries to Mexico.

(m) “Credit Water” is that amount of water in project storage which is equal to the accrued
credit of Colorado, or New Mexico, or both.

(n) “Unfilled Capacity” is the difference between the total physical capacity of project
storage and the amount of usable water then in storage.

(o) “Actual Release” is the amount of usable water released in any calendar year from the
lowest reservoir comprising project storage.

(p) “Actual Spill” is all water which is actually spilled from Elephant Butte Reservoir, or is
released therefrom for flood control, in excess of the current demand on project storage and which
does not become usable water by storage in another reservoir; provided, that actual spill of usable
water cannot occur until all credit water shall have been spilled.

(9)"Hypothetical Spill" is the time in any year at which usable water would have spilled
from project storage if 790,000 acre feet had been released therefrom at rates proportional to the
actual release in every year from the starting date to the end of the year in which hypothetical spill
occurs; in computing hypothetical spill the initial condition shall be the amount of usable water in
project storage at the beginning of the calendar year following the effective date of this Compact,
and thereafter the initial condition shall be the amount of usable water in project storage at the
beginning of the calendar year following each actual spill.

ARTICLE I

The Commission shall cause to be maintained and operated a stream gaging station
equipped with an automatic water stage recorder at each of the following points, to-wit:

(a) On the Rio Grande near Del Norte above the principal points of diversion to the San
Luis Valley;

(b) On the Conejos River near Mogote;

(c) On the Los Pinos River near Ortiz;

(d) On the San Antonio River at Ortiz;

(e) On the Conejos River at its mouths near Los Sauces;
(f) On the Rio Grande near Lobatos;

(g) On the Rio Chama below El Vado Reservoir;

(h) On the Rio Grande at Otowi Bridge near San lldefonso;
(i) On the Rio Grande near San Acacia;

(i) On the Rio Grande at San Marcial;

(k) On the Rio Grande below Elephant Butte Reservoir;
() On the Rio Grande below Caballo Reservoir.

Similar gaging stations shall be maintained and operated below any other
reservoir constructed after 1929, and at such other points as may be necessary for the
securing of records required for the carrying out of the Compact; and automatic water stage
recorders shall be maintained and operated on each of the reservoirs mentioned, and on all
others constructed after 1929.
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Such gaging stations shall be equipped, maintained and operated by the Commission
directly or in cooperation with an appropriate Federal or State agency, and the equipment, method
and frequency of measurement at such stations shall be such as to produce reliable records at all
times. (Note: See Resolution of Commission printed elsewhere in this report.)

ARTICLE Ill

The obligation of Colorado to deliver water in the Rio Grande at the Colorado-New Mexico
State Line, measured at or near Lobatos, in each calendar year, shall be ten thousand acre feet less
than the sum of those quantities set forth in the two following tabulations of relationship, which
correspond to the quantities at the upper index stations:

DISCHARGE OF CONEJOS RIVER
Quantities in thousands of acre feet

Conejos Index Supply (1) Conejos River at Mouths (2)
100 0
150 20
200 45
250 75
300 109
350 147
400 188
450 232
500 278
550 326
600 376
650 426
700 476

Intermediate quantities shall be computed by proportional parts.

(1) Conejos Index Supply is the natural flow of Conejos River at the U.S.G.S. gaging
station near Mogote during the calendar year, plus the natural flow of Los Pinos River at the
U.S.G.S. gaging station near Ortiz and the natural flow of San Antonio River at the U.S.G.S. gaging
station at Ortiz, both during the months of April to October, inclusive.

(2) Conejos River at Mouths is the combined discharge of branches of this river at the
U.S.G.S. gaging stations near Los Sauces during the calendar year.

DISCHARGE OF RIO GRANDE EXCLUSIVE OF CONEJOS RIVER
Quantities in thousands of acre feet

Rio Grande at Lobatos less

Rio Grande at Del Norte (3) Conejos at Mouths (4)
200 60
250 65
300 75
350 86
400 98
450 112
500 127
550 144
600 162
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DISCHARGE OF RIO GRANDE EXCLUSIVE OF CONEJOS RIVER--Con.
Quantities in thousands of acre feet

Rio Grande at Lobatos less

Rio Grande at Del Norte (3) Conejos at Mouths (4)
650 182
700 204
750 229
800 257
850 292
900 335
950 380

1,000 430
1,100 540
1,200 640
1,300 740
1,400 840

Intermediate quantities shall be computed by proportional parts.

(3) Rio Grande at Del Norte is the recorded flow of the Rio Grande at the U.S.G.S. gaging
station near Del Norte during the calendar year (measured above all principal points of diversion to
San Luis Valley) corrected for the operation of reservoirs constructed after 1937.

(4) Rio Grande at Lobatos less Conejos at Mouths is the total flow of the Rio Grande at
the U.S.G.S. gaging station near Lobatos, less the discharge of Conejos River at its Mouths, during
the calendar year.

The application of these schedules shall be subject to the provisions hereinafter set forth
and appropriate adjustments shall be made for (a) any change in location of gaging stations; (b) any
new or increased depletion of the runoff above inflow index gaging stations; and (c) any
transmountain diversions into the drainage basin of the Rio Grande above Lobatos.

In event any works are constructed after 1937 for the purpose of delivering water into the
Rio Grande from the Closed Basin, Colorado shall not be credited with the amount of such water
delivered, unless the proportion of sodium ions shall be less than forty-five percent of the total
positive ions in that water when the total dissolved solids in such water exceeds three hundred fifty
parts per million.

ARTICLE IV

The obligation of New Mexico to deliver water in the Rio Grande at San Marcial, during
each calendar year, exclusive of the months of July, August, and September, shall be that quantity
set forth in the following tabulation of relationship, which corresponds to the quantity at the upper
index station:
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DISCHARGE OF RIO GRANDE AT OTOWI BRIDGE AND AT SAN MARCIAL
EXCLUSIVE OF JULY, AUGUST AND SEPTEMBER

Quantities in thousands of acre feet

Otowi Index Supply (5) San Marcial Index Supply (6)
100 0
200 65
300 141
400 219
500 300
600 383
700 469
800 557
900 648

1,000 742
1,100 839
1,200 939
1,300 1,042
1,400 1,148
1,500 1,257
1,600 1,370
1,700 1,489
1,800 1,608
1,900 1,730
2,000 1,856
2,100 1,985
2,200 2117
2,300 2,253

Intermediate quantities shall be computed by proportional parts.

(5) The Otowi Index Supply is the recorded flow of the Rio Grande at the U.S.G.S. gaging
station at Otowi Bridge near San lldefonso (formerly station near Buckman) during the calendar
year, exclusive of the flow during the months of July, August and September, corrected for the
operation of reservoirs constructed after 1929 in the drainage basin of the Rio Grande between
Lobatos and Otowi Bridge.

(8) San Marcial Index Supply is the recorded flow of the Rio Grande at the gaging station
at San Marcial during the calendar year exclusive of the flow during the months of July, August and
September.

The application of this schedule shall be subject to the provisions hereinafter set forth and
appropriate adjustments shall be made for (a) any change in location of gaging stations; (b)
depletion after 1929 in New Mexico at any time of the year of the natural runoff at Otowi Bridge; (c)
depletion of the runoff during July, August and September of tributaries between Otowi Bridge and
San Marcial, by works constructed after 1937; and (d) any transmountain diversions into the Rio
Grande between Lobatos and San Marcial.

Concurrent records shall be kept of the flow of the Rio Grande at San Marcial, near San
Acacia, and of the release from Elephant Butte Reservoir to the end that the records at these three
stations may be correlated. (Note: See Resolution of Commission printed elsewhere in this report.)
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ARTICLE V

If at any time it should be the unanimous finding and determination of the Commission that
because of changed physical conditions, or for any other reason, reliable records are not obtainable,
or cannot be obtained, at any of the stream gaging stations herein referred to, such stations may,
with the unanimous approval of the Commission, be abandoned, and with such approval another
station, or other stations, shall be established and new measurements shall be substituted which, in
the unanimous opinion of the Commission, will result in substantially the same results so far as the
rights and obligations to deliver water are concerned, as would have existed if such substitution of
stations and measurements had not been so made. (Note: See Resolution of Commission printed
elsewhere in this report.)

ARTICLE VI

Commencing with the year following the effective date of this Compact, all credits and
debits of Colorado and New Mexico shall be computed for each calendar year; provided, that in a
year of actual spill no annual credits nor annual debits shall be computed for that year.

In the case of Colorado, no annual debit nor accrued debit shall exceed 100,000 acre feet,
except as either or both may be caused by holdover storage of water in reservoirs constructed after
1937 in the drainage basin of the Rio Grande above Lobatos. Within the physical limitations of
storage capacity in such reservoirs, Colorado shall retain water in storage at all times to the extent
of its accrued debit.

In the case of New Mexico, the accrued debit shall not exceed 200,000 acre feet at any
time, except as such debit may be caused by holdover storage of water in reservoirs constructed
after 1929 in the drainage basin of the Rio Grande between Lobatos and San Marcial. Within the
physical limitations of storage capacity in such reservoirs, New Mexico shall retain water in storage
at all times to the extent of its accrued debit. In computing the magnitude of accrued credits or
debits, New Mexico shall not be charged with any greater debit in any one year than the sum of
150,000 acre-feet and all gains in the quantity of water in storage in such year.

The Commission by unanimous action may authorize the release from storage of any
amount of water which is then being held in storage by reason of accrued debits of Colorado or New
Mexico; provided, that such water shall be replaced at the first opportunity thereafter.

In computing the amount of accrued credits and accrued debits of Colorado or New
Mexico, any annual credits in excess of 150,000 acre feet shall be taken as equal to that amount.

In any year in which actual spill occurs, the accrued credits of Colorado, or New Mexico,
or both, at the beginning of the year shall be reduced in proportion to their respective credits by the
amount of such actual spill; provided that the amount of actual spiil shall be deemed to be increased
by the aggregate gain in the amount of water in storage, prior to the time of spill, in reservoirs above
San Marcial constructed after 1929; provided, further, that if the Commissioners for the States
having accrued credits authorize the release of part, or all, of such credits in advance of spill, the
amount so released shall be deemed to constitute actual spill.

In any year in which there is actual spill of usable water, or at the time of hypothetical spill
thereof, all accrued debits of Colorado, or New Mexico, or both, at the beginning of the year shall be
cancelled.
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In any year in which the aggregate of accrued debits of Colorado and New Mexico
exceeds the minimum unfilled capacity of project storage, such debits shall be reduced pro-
portionally to an aggregate amount equal to such minimum unfilled capacity.

To the extent that accrued credits are impounded in reservoirs between San Marcial and
Courchesne, and to the extent that accrued debits are impounded in reservoirs above San Marcial,
such credits and debits shall be reduced annually to compensate for evaporation losses in the
proportion that such credits or debits bore to the total amount of water in such reservoirs during the
year,

ARTICLE VI

Neither Colorado nor New Mexico shall increase the amount of water in storage in
reservoirs constructed after 1929 whenever there is less than 400,000 acre feet of usable water in
project storage; provided, that if the actual releases of usable water from the beginning of the
calendar year following the effective date of this Compact, or from the beginning of the calendar
year following actual spill, have aggregated more than an average of 790,000 acre feet per annum,
the time at which such minimum stage is reached shall be adjusted to compensate for the difference
between the total actual release and releases at such average rate; provided, further, that Colorado,
or New Mexico, or both, may relinquish accrued credits at any time, and Texas may accept such
relinquished water, and in such event the state, or states, so relinquishing shall be entitled to store
water in the amount of the water so relinquished.

ARTICLE VIII

During the month of January of any year the Commissioner for Texas may demand of
Colorado and New Mexico, and the Commissioner for New Mexico may demand of Colorado, the
release of water from storage reservoirs constructed after 1929 to the amount of the accrued debits
of Colorado and New Mexico, respectively, and such releases shall be made by each at the greatest
rate practicable under the conditions then prevailing, and in proportion to the total debit of each, and
in amounts, limited by their accrued debits, sufficient to bring the quantity of usable water in project
storage to 600,000 acre feet by March first and to maintain this quantity in storage until April thirtieth,
to the end that a normal release of 790,000 acre feet may be made from project storage in that year.

ARTICLE IX

Colorado agrees with New Mexico that in event the United States or the State of New
Mexico decides to construct the necessary works for diverting the waters of the San Juan River, or
any of its tributaries, into the Rio Grande, Colorado hereby consents to the construction of said
works and the diversion of waters from the San Juan River, or the tributaries thereof, into the Rio
Grande in New Mexico, provided the present and prospective uses of water in Colorado by other
diversions from the San Juan River, or its tributaries, are protected.

ARTICLE X

In the event water from another drainage basin shall be imported into the Rio Grande
Basin by the United States or Colorado or New Mexico, or any of them jointly, the State having the
right to the use of such water shall be given proper credit therefor in the application of the
schedules.

ARTICLE XI

New Mexico and Texas agree that upon the effective date of this Compact all
controversies between said States relative to the quantity or quality of the water of the Rio Grande
are composed and settled; however, nothing herein shall be interpreted to prevent
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recourse by a signatory state to the Supreme Court of the United States for redress should the
character or quality of the water, at the point of delivery, be changed hereafter by one signatory
state to the injury of another. Nothing herein shall be construed as an admission by any signatory
state that the use of water for irrigation causes increase of salinity for which the user is responsible
in law.

ARTICLE XIlI

To administer the provisions of this Compact there shall be constituted a Commission
composed of one representative from each state, to be known as the Rio Grande Compact
Commission. The State Engineer of Colorado shall be ex-officio the Rio Grande Compact
Commissioner for Colorado. The State Engineer of New Mexico shall be ex-officio the Rio Grande
Compact Commissioner for New Mexico. The Rio Grande Compact Commissioner for Texas shall
be appointed by the Governor of Texas. The President of the United States shall be requested to
designate a representative of the United States to sit with such Commission, and such
representative of the United States, if so desighated by the President, shall act as Chairman of the
Commission without vote.

The salaries and personal expenses of the Rio Grande Compact Commissioners for the
three States shall be paid by their respective States, and all other expenses incident to the
administration of this Compact, not borne by the United States, shall be borne equally by the three
States.

In addition to the powers and duties hereinbefore specifically conferred upon such
Commission, and the members thereof, the jurisdiction of such Commission shall extend only to the
collection, correlation and presentation of factual data and the maintenance of records having a
bearing upon the administration of this Compact, and, by unanimous action, to the making of
recommendations to the respective States upon matters connected with the administration of this
Compact. In connection therewith, the Commission may employ such engineering and clerical aid
as may be reasonably necessary within the limit of funds provided for that purpose by the respective
States. Annual reports compiled for each calendar year shall be made by the Commission and
transmitted to the Governors of the signatory States on or before March first following the year
covered by the report. The Commission may, by unanimous action, adopt rules and regulations
consistent with the provisions of this Compact to govern their proceedings.

The findings of the Commission shall not be conclusive in any court or tribunal which may
be called upon to interpret or enforce this Compact.

ARTICLE XlII

At the expiration of every five-year period after the effective date of this Compact, the
Commission may, by unanimous consent, review any provisions hereof which are not substantive in
character and which do not affect the basic principles upon which the Compact is founded, and shall
meet for the consideration of such questions on the request of any member of the Commission;
provided, however, that the provisions hereof shall remain in full force and effect until changed and
amended within the intent of the Compact by unanimous action of the Commissioners, and until any
changes in this Compact are ratified by the legislatures of the respective states and consented to by
the Congress, in the same manner as this Compact is required to be ratified to become effective.

ARTICLE XIV

The schedules herein contained and the quantities of water herein allocated shall never
be increased nor diminished by reason of any increase or diminution in the delivery or loss of water
to Mexico.
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ARTICLE XV

The physical and other conditions characteristic of the Rio Grande and peculiar to the
territory drained and served thereby, and to the development thereof, have actuated this Compact
and none of the signatory states admits that any provisions herein contained establishes any
general principle or precedent applicable to other interstate streams.

ARTICLE XVI

Nothing in this Compact shall be construed as affecting the obligations of the United
States of America to Mexico under existing treaties, or to the Indian Tribes, or as impairing the rights
of the Indian Tribes.

ARTICLE XVII

This Compact shall become effective when ratified by the legislatures of each of the
signatory states and consented to by the Congress of the United States. Notice of ratification shall
be given by the Governor of each state to the Governors of the other states and to the President of
the United States, and the President of the United States is requested to give notice to the
Governors of each of the signatory states of the consent of the Congress of the United States.

IN WITNESS WHEREOF, the Commissioners have signed this Compact in quadruplicate
original, one of which shall be deposited in the archives of the Department of State of the United
States of America and shall be deemed the authoritative original, and of which a duly certified copy
shall be forwarded to the Governor of each of the signatory States.

Done at the City of Santa Fe, in the State of New Mexico, on the 18th day of March, in the
year of our Lord, One Thousand Nine Hundred and Thirty-eight.

(Sgd.) M. C. HINDERLIDER
(Sgd.) THOMAS M. McCLURE
(Sgd.) FRANK B. CLAYTON
APPROVED:
(Sgd.) S. 0. HARPER
RATIFIED BY:

Colorado, February 21, 1939
New Mexico, March 1, 1939
Texas, March 1, 1939

Passed Congress as Public Act No. 96, 76th Congress,
Approved by the President May 31, 1939
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RESOLUTION ADOPTED BY RIO GRANDE COMPACT COMMISSION
AT THE ANNUAL MEETING HELD AT EL PASO, TEXAS, FEBRUARY 22-24, 1948, CHANGING
GAGING STATIONS AND MEASUREMENTS OF
DELIVERIES BY NEW MEXICO

RESOLUTION

Whereas, at the Annual Meeting of the Rio Grande Compact Commission in the year
1945, the question was raised as to whether or not a schedule for delivery of water by New Mexico
during the entire year could be worked out, and

Whereas, at said meeting the question was referred to the Engineering Advisers for their
study, recommendations and report, and

Whereas, said Engineering Advisers have met, studied the problems and under date of
February 24, 1947, did submit their Report, which said Report contains the findings of said
Engineering Advisers and their recommendations, and

Whereas, the Compact Commission has examined said Report and finds that the matters
and things therein found and recommended are proper and within the terms of the Rio Grande
Compact, and

Whereas, the Commission has considered said Engineering Advisers’ Report and all
available evidence, information and material and is fully advised:

Now, Therefore, Be it Resolved:
The Commission finds as follows:

(a) That because of change of physical conditions, reliable records of the amount of water
passing San Marcial are no longer obtainable at the stream gaging station at San
Marcial and that the same should be abandoned for Compact purposes.

(b) That the need for concurrent records at San Marcial and San Acacia no longer exists
and that the gaging station at San Acacia should be abandoned for Compact
purposes.

(c) That it is desirable and necessary that the obligations of New Mexico under the
Compact to deliver water in the months of July, August, September, should be
scheduled.

(d) That the change in gaging stations and substitution of the new measurements as
hereinafter set forth will result in substantially the same results so far as the rights
and obligations to deliver water are concerned, and would have existed if such
substitution of stations and measurements had not been so made.

Be it Further Resolved:

That the following measurements and schedule thereof shall be substituted for the
measurements and schedule thereof as now set forth in Article IV of the Compact:

“The obligation of New Mexico to deliver water in the Rio Grande into Elephant Butte
Reservoir during each calendar year shall be measured by that quantity set forth in
the following tabulation of relationship which corresponds to the quantity at the upper
index station:
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DISCHARGE OF RIO GRANDE AT OTOWI BRIDGE AND ELEPHANT BUTTE EFFECTIVE
SUPPLY

Quantities in thousands of acre-feet
Elephant Butte Effective Index

Otowi Index Supply (5) Supply (6)

100 57

200 114

300 171

400 228

500 286

600 345

700 406

800 471

900 542
1,000 621
1,100 707
1,200 800
1,300 897
1,400 996
1,500 1,095
1,600 1,195
1,700 1,295
1,800 1,395
1,900 1,495
2,000 1,595
2,100 1,695
2,200 1,795
2,300 1,895
2,400 1,995
2,500 2,095
2,600 2,195
2,700 2,295
2,800 2,395
2,900 2,495
3,000 2,595

Intermediate quantities shall be computed by proportional parts.

(5) The Otowi Index Supply is the recorded flow of the Rio Grande at the U.S.G.S.
gaging station at Otowi Bridge near San ildefonso (formerly station near Buckman)
during the calendar year, corrected for the operation of reservoirs constructed after
1929 in the drainage basin of the Rio Grande between Lobatos and Otowi Bridge.

(6) Elephant Butte Effective Index Supply is the recorded flow of the Rio Grande at the
gaging station below Elephant Butte Dam during the calendar year plus the net gain
in storage in Elephant Butte Reservoir during the same year or minus the net loss in
storage in said reservoir, as the case may be.
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The application of this schedule shall be subject to the provisions hereinafter set forth
and appropriate adjustments shall be made for (a) any change in location of gaging
stations; (b) depletion after 1929 in New Mexico of the natural runoff at Otowi
Bridge; and (c) any transmountain diversions into the Rio Grande between
Lobatos and Elephant Butte Reservoir.”

Be it Further Resolved:

That the gaging stations at San Acacia and San Marcial be, and the same are hereby
abandoned for Compact purposes.

Be it Further Resolved:

That this Resolution has been passed unanimously and shall be effective January 1,
1949, if within 120 days from this date the Commissioner for each State shall have
received from the Attorney General of the State represented by him, an opinion
approving this Resolution, and shall have so advised the Chairman of the
Commission, otherwise, to be of no force and effect.

(Note: The following paragraph appears in the Minutes of the Annual Meeting of the
Commission held at Denver, Colorado, February 14-16, 1949.

“The Chairman announced that he had received, pursuant to the Resolution adopted
by the Commission at the Ninth Annual Meeting on February 24, 1948, opinions from
the Attorneys General of Colorado, New Mexico and Texas that the substitution of
stations and measurements of deliveries by New Mexico set forth in said resolution
was within the powers of the Commission”).
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RULES AND REGULATIONS FOR ADMINISTRATION OF
THE RIO GRANDE COMPACT

A Compact, known as the Rio Grande Compact, between the States of Colorado, New
Mexico and Texas, having become effective on May 31, 1939 by consent of the Congress of the
United States, which equitably apportions the waters of the Rio Grande above Fort Quitman and
permits each State to develop its water resources at will, subject only to its obligations to deliver
water in accordance with the schedules set forth in the Compact, the following Rules and
Regulations have been adopted for its administration by the Rio Grande Compact Commission; to
be and remain in force and effect only so long as the same may be satisfactory to each and all
members of the Commission, and provided always that on the objection of any member of the
Commission, in writing, to the remaining two members of the Commission after a period of sixty
days from the date of such objection, the sentence, paragraph or any portion or all of these rules to
which any such objection shall be made, shall stand abrogated and shall thereafter have no further
force and effect; it being the intent and purpose of the Commission to permit these rules to obtain
and be effective only so long as the same may be satisfactory to each and all of the Commissioners.

GAGING STATIONS [1

Responsibility for the equipping, maintenance and operation of the stream gaging stations
and reservoir gaging stations required by the provisions of Article Il of the Compact shall be divided
among the signatory States as follows:

(a) Gaging stations on streams and reservoirs in the Rio Grande Basin above the
Colorado-New Mexico boundary shall be equipped, maintained, and operated by Colorado in
cooperation with the U.S. Geological Survey.

(b) Gaging stations on streams and reservoirs in the Rio Grande Basin below Lobatos
and above Caballo Reservoir shall be equipped, maintained and operated by New Mexico in
cooperation with the U.S. Geological Survey to the extent that such stations are not maintained and
operated by some other Federal agency.

(c) Gaging stations on Elephant Butte Reservoir and on Caballo Reservoir, and the
stream gaging stations on the Rio Grande below those reservoirs shall be equipped, maintained and
operated by or on behalf of Texas through the agency of the U.S. Bureau of Reclamation.

The equipment, method and frequency of measurements at each gaging station shall be
sufficient to obtain records at least equal in accuracy to those classified as “good” by the U.S.
Geological Survey. Water-stage recorders on the reservoirs specifically named in Article Il of the
Compact shall have sufficient range below maximum reservoir level to record major fluctuations in
storage. Staff gages may be used to determine fluctuations below the range of the water-stage
recorders on these and other large reservoirs, and staff gages may be used upon approval of the
Commission in lieu of water-stage recorders on small reservoirs, provided that the frequency of
observation is sufficient in each case to establish any material changes in water levels in such
reservoirs.

/1 Amended at Eleventh Annual Meeting, February 23, 1950.
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RESERVOIR CAPACITIES /1

Colorado shall file with the Commission a table of areas and capacities for each reservoir
in the Rio Grande Basin above Lobatos constructed after 1937; New Mexico shall file with the
Commission a table of areas and capacities for each reservoir in the Rio Grande Basin between
Lobatos and San Marcial constructed after 1929; and Texas shall file with the Commission tables of
areas and capacities for Elephant Butte Reservoir and for all other reservoirs actually available for
the storage of water between Elephant Butte and the first diversion to lands under the Rio Grande
Project.

Whenever it shall appear that any table of areas and capacities is in error by more than
five per cent, the Commission shall use its best efforts to have a re-survey made and a corrected
table of areas and capacities to be substituted as soon as practicable. To the end that the Elephant
Butte effective supply may be computed accurately, the Commission shall use its best efforts to
have the rate of accumulation and the place of deposition of silt in Elephant Butte Reservoir checked
at least every three years.

ACTUAL SPILL /2, /3, /4

(a) Water released from Elephant Butte in excess of Project requirements, which is
currently passed through Caballo Reservoir, prior to the time of spill, shall be deemed to have been
Usable Water released in anticipation of spill, or Credit Water if such release shall have been
authorized.

(b) Excess releases from Elephant Butte Reservoir, as defined in (a) above, shall be
added to the quantity of water actually in storage in that reservoir, and Actual Spill shall be deemed
to have commenced when this sum equals the total capacity of that reservoir to the level of the
uncontrolled spillway less capacity reserved for flood purposes, i.e., 1,998,400 acre-feet in the
months of October through March inclusive, and 1,973,400 acre- feet in the months of April through
September, inclusive, as determined from the 1999 area- capacity table or successor area-capacity
tables and flood control storage reservation of 50,000 acre-feet from April through September and
25,000 acre-feet from October through March.

(c) All water actually spilled at Elephant Butte Reservoir, or released therefrom, in excess
of Project requirements, which is currently passed through Caballo Reservoir, after the time of spill,
shall be considered as Actual Spill, provided that the total quantity of water then in storage in
Elephant Butte Reservoir exceeds the physical capacity of that reservoir at the level of the sill of the
spillway gates, i.e. -1,830,000 acre-ft in 1942.

(d) Water released from Caballo Reservoir in excess of Project requirements and in
excess of water currently released from Elephant Butte Reservoir, shall be deemed Usable Water
released, excepting only flood water entering Caballo Reservoir from tributaries below Elephant
Butte Reservoir.

DEPARTURES FROM NORMAL RELEASES /5

For the purpose of computing the time of Hypothetical Spill required by Article VI and for
the purpose of the adjustment set forth in Article VII, no allowance shall be made for the difference
between Actual and Hypothetical Evaporation, and any under-release of usable water from Project
Storage in excess of 150,000 acre-ft in any year shall be taken as equal to that amount.

{1 Amended at Eleventh Annual Meeting, February 23, 1950.
{2 Adopted at Fourth Annual Meeting, February 24, 1943.

/3 Amended September 9, 1998.

/4 Amended March 22, 2001; made effective January 1, 2001.
/5 Adopted June 2, 1959; made effective January 1, 1952.
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EVAPORATION LOSSES /6, /7, /8

The Commission shall encourage the equipping, maintenance and operation, in
cooperation with the U.S. Weather Bureau or other appropriate agency, of evaporation stations at
Elephant Butte Reservoir and at or near each major reservoir in the Rio Grande Basin within
Colorado constructed after 1937 and in New Mexico constructed after 1929. The net loss by
evaporation from a reservoir surface shall be taken as the difference between the actual evaporation
loss and the evapo-transpiration losses which would have occurred naturally, prior to the
construction of such reservoir. Changes in evapo-transpiration losses along stream channels below
reservoirs may be disregarded.

Net losses by evaporation, as defined above, shall be used in correcting Index Supplies
for the operation of reservoirs upstream from Index Gaging Stations as required by the provisions of
Article Ill and Article IV of the Compact.

In the application of the provisions of the last unnumbered paragraph of Article VI of the
Compact:

(a) Evaporation losses for which accrued credits shall be reduced shall be taken as the
difference between the gross evaporation from the water surface of Elephant Butte Reservoir and
rainfall on the same surface.

(b) Evaporation losses for which accrued debits shall be reduced shall be taken as the
net loss by evaporation as defined in the first paragraph.

ADJUSTMENT OF RECORDS

The Commission shall keep a record of the location, and description of each gaging
station and evaporation station, and, in the event of change in location of any stream gaging station
for any reason, it shall ascertain the increment in flow or decrease in flow between such locations for
all stages. Wherever practicable, concurrent records shall be obtained for one year before
abandonment of the previous station.

NEW OR INCREASED DEPLETIONS

In the event any works are constructed which alter or may be expected to alter the flow at
any of the Index Gaging Stations mentioned in the Compact, or which may otherwise necessitate
adjustments in the application of the schedules set forth in the Compact, it shall be the duty of the
Commissioner specifically concerned to file with the Commission all available information pertaining
thereto, and appropriate adjustments shall be made in accordance with the terms of the Compact;
provided, however, that any such adjustments shall in no way increase the burden imposed upon
Colorado or New Mexico under the schedules of deliveries established by the Compact.

TRANSMOUNTAIN DIVERSIONS

In the event any works are constructed for the delivery of waters into the drainage basin of
the Rio Grande from any stream system outside of the Rio Grande Basin, such waters shall be
measured at the point of delivery into the Rio Grande Basin and proper allowances shall be made
for losses in transit from such points to the Index Gaging Station on the stream with which the
imported waters are comingled.

/6 Amended at Tenth Annual Meeting, February 15, 1949,
/7 Amended at Twelfth Annual Meeting, February 24, 1951.
/8 Amended June 2, 1959.
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QUALITY OF WATER

In the event that delivery of water is made from the Closed Basin into the Rio Grande,
sufficient samples of such water shall be analyzed to ascertain whether the quality thereof is within
the limits established by the Compact.

SECRETARY /8

The Commission, subject to the approval of the Director, U.S. Geological Survey, to a
cooperative agreement for such purposes, shall employ the U.S. Geological Survey on a yearly
basis, to render such engineering and clerical aid as may reasonably be necessary for
administration of the Compact. Said agreement shall provide that the Geological Survey shall:

(1) Collect and correlate all factual data and other records having a material bearing on
the administration of the Compact and keep each Commissioner adviser thereof.

(2) Inspect all gaging stations required for administration of the Compact and make
recommendations to the Commission as to any changes or improvements in methods of
measurement or facilities for measurement which may be needed to insure that reliable records be
obtained.

(3) Report to each Commissioner by letter on or before the fifteenth day of each month,
except January, a summary of all hydrographic data then available for the current year - on forms
prescribed by the Commission - pertaining to:

(a) Deliveries by Colorado
(b) Deliveries by New Mexico
(c) Operation of Project Storage

(4) Make such investigations as may be requested by the Commission in aid of its
administration of the Compact.

(5) Act as Secretary to the Commission and submit to the Commission at its regular
meeting in February a report on its activities and a summary of all data needed for determination of
debits and credits and other matters pertaining to administration of the Compact.

COSTS 1

In February of each year, the Commission shall adopt a budget for the ensuing fiscal year
beginning July first.

Such budget shall set forth the total cost of maintenance and operating of gaging stations,
of evaporation stations, the cost of engineering and clerical aid, and all other necessary expenses
excepting the salaries and personal expenses of the Rio Grande Compact Commissioners.

Contributions made directly by the United States and the cost of services rendered by the
United States without cost shall be deducted from the total budget amount; the remainder shall then
be allocated equally to Colorado, New Mexico and Texas.

[8 The substitution of this section for the section titled “Reports to Commissioners” was adopted at
Ninth Annual Meeting, February 22, 1948.

{1 Amended at Eleventh Annual Meeting, February 23, 1950.
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Expenditures made directly by any State for purposes set forth in the budget shall be
credited to that State; contributions in cash or in services by any State under a cooperative
agreement with any federal agency shall be credited to such State, but the amount of the federal
contribution shall not so be credited; in event any State, through contractual relationships, causes
work to be done in the interest of the Commission, such State shall be credited with the cost thereof,
unless such cost is borne by the United States.

Costs incurred by the Commission under any cooperative agreement between the
Commission and any U.S. Government Agency, not borne by the United States, shall be
apportioned equally to each State, and each Commissioner shall arrange for the prompt payment of
one-third thereof by his State.

The Commissioner of each State shall report at the annual meeting each year the amount
of money expended during the year by the State which he represents, as well as the portion thereof
contributed by all cooperating federal agencies, and the Commission shall arrange for such proper
reimbursement in cash or credits between States as may be necessary to equalize the contributions
made by each State in the equipment, maintenance and operation of all gaging stations authorized
by the Commission and established under the terms of the Compact.

It shall be the duty of each Commissioner to endeavor to secure from the Legislature of
his State an appropriation of sufficient funds with which to meet the obligations of his State, as
provided by the Compact.

MEETING OF COMMISSION /1, /10

The Commission shall meet in Santa Fe, New Mexico, on the third Thursday of February
of each year for the consideration and adoption of the annual report for the calendar year preceding,
and for the transaction of any other business consistent with its authority; provided that the
Commission may agree to meet elsewhere. Other meetings as may be deemed necessary shall be
held at any time and place set by mutual agreement, for the consideration of data collected and for
the transaction of any business consistent with its authority.

No action of the Commission shall be effective until approved by the Commissioner from
each of the three signatory States.

(Signed) M. C. HINDERLIDER
M. C. Hinderlider
Commissioner for Colorado
(Signed) THOMAS M. McCLURE
Thomas M. McClure
Commissioner for New Mexico
(Signed)  JULIAN P. HARRISON
Julian P. Harrison
Commissioner for Texas
Adopted December 19, 1939.
/1 Amended at Eleventh Annual Meeting, February 23, 1950.
/10 Amended at Thirteenth Annual Meeting, February 25, 1952.
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“surface water would be retired to the extent necessary to offset the effects of the
[groundwater] appropriation on the Rio Grande.”

Under proper application the appropriator may take advantage of ground
water that can be removed from storage without impairment of existing
rights, and can take advantage of an accounting of the return flow from his
appropriation. The permits applied for could be granted without danger of
any impairment of existing surface water rights under the following
conditions: 1) That the amount of water pumped be measured. 2) That the
amount of return flow be measured. 3) That existing rights to the
consumptive use of surface water would be retired to the extent necessary to
offset the effects of the appropriation on the Rio Grande.

City of Albuquerque v. Reynolds, 1962-NMSC-173, | 21.

One difference between the City of Albuquerque’s case and the City of Santa Fe’s is that
Santa Fe must offset stream depletions on more than just the Rio Grande (these include the
lower Santa Fe River/La Cienega reach, the Nambe, Pojoaque, and Tesuque stream
systems). These tributary offsets are exceedingly difficult to find.

Moreover, the City’s permits for using wells also require that the City use surface water
first. For example, the temporary NW Well permit, has the following condition:

The continuing exercise of Permit No. RG-68302 into RG 1113 thru RG-1118
shall be contingent upon the timely filing of periodic report acceptable to the
State Engineer showing that Applicant is diligently pursuing development of
other renewable supplies of water. Applicant shall file such reports with the
State Engineer, specifically addressing its progress toward completion of a
direct diversion of San Juan-Chama project water from the Rio Grande, or
demonstrating development of other alternatives acceptable to the State
Engineer, by the 10th day of January 2004, 2007, and 2010.

Similarly, the Buckman Well permit has the following condition:

The continuing exercise of this Permit, No. RG-20516-S10 through RG
201516-S-13, shall be contingent upon the filing of two reports by the
Permittee, on or before the 10th day of January 2007 and 2010, that are
acceptable to the State Engineer and that confirm that the Permittee is
diligently pursuing development of other renewable supplied of water
including progress toward completion of a direct diversion of San Juan-
Chama project water from the Rio Grande or demonstrating development of
other alternative supplies of water.

The permanent NW Well permit drafts have even stronger language prioritizing surface
water as a municipal supply over groundwater. This means that the first water that the
City uses should be surface water as a municipal supply. Our use of groundwater permits is

2
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conditioned on using surface water, so that if we do not use surface water, the City’s ability
to use groundwater to supplement the surface water is jeopardized.

Although the City and County have completed building the Buckman Direct Diversion
Project, by itself, the Project does not supply the total needs of the City, roughly 10,000
acre-feet/year in demand. However, combined with the Santa Fe River, the City can
theoretically meet its full supply through renewable surface water sources.

Notwithstanding these permit limitations, the Living River Ordinance requires that the City
release up to 1,000 acre-feet per year. This means that the Living River Ordinance City may
require the City to violate the conditions for using groundwater wells, in which case the
City will have insufficient water to meet demand.
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Javier M. Gonzales, Mayor
Brian Snyder, City Manager

Peter N. Ives, Mayor Pro Tem, District 2

Renee Villarreal, District 1

Signe I. Lindell, District 1
Joseph M. Maestas, District 2

Carmichael A Dominguez, District 3
Cristopher M. Rivera, District 3
Ronald S. Trujillo, District 4
Mike Harris, District 4

wdter Kesources Starl
City of Santa Fe Water Division
801 W. San Mateo Road
Santa Fe, NM 87504

ity Attorney’s Office
ITT Department
Land Use Department
Utility Billing & Customer Service Division
Wastewater Division
Water Budget Office
Water Conservation Office

Victor Archuleta Andrew Erdmann
David Barsanti Kathleen Garcia
Chuck Bear Caryn Grosse

Diana Catanach Alan Hook

Rick Carpenter Lisa Larrafiaga
Christine Chavez Amy Lewis
Brian Drypolcher Amanda Martinez

Marcos Martinez

For more information visit www.santafenm.gov/water _division

Maya Martinez
Michael Moya
Quita Ortiz
Alex Puglisi
Bryan Romero
Nick Schiavo
Bill Schneider
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FIRST JUDICIAL DISTRICT COURT
COUNTY OF SANTA FE

STATE OF NEW MEXICO ENDORSED

:Ko. 43,347
JUL 051930

HENRY P. ANAYA, et al., QST JUDICIAL DISTRICT COURT
s ’ S rANTA FE, RIO ARRIBA &
‘ LOZ ALAMOS COUNTILE
Plaintiffs, PC'.!'-OX’Z-Z‘}-}' .

vVE.

PUBLIC SERVICE COMPANY OF
NEW MEXICO, et al.,

Defendants,

ORDER
THIS MATTER having come before the Court upon the Court's
order to Public Service Company of New Mexico ("PNM") to show
‘cause why it should not be required to release.water to land-
owners served by the Acequia Madre Community Ditch Associa-
tion ("Acequia Madre") and the Acequia Cerro Gordo Community
Ditch Association ("Acequia Cerro Gordo") pending final adju-
dication of this matter, and the Court having considered the
evidence presented and the oral and written arguments, and
having issued its Decision of the Court and Findings of Fact
and Conclusions of Law, and being fully advised in tﬁe prem-
ises and good cause appearing,
IT IS ORDERED THAT:
A. PNM shall release from its reserveoirs on the Santa
Fe River sufficient water so that 65.31 acre feet

per year are available for diversion at the headgate




[

of ' the Acequia Madre and 8 acre'fget per Yyear aré;.
available for diversion at the headgate of the:

"Acequia Cerro Gordo.

PNM's releases -of water to the acequias shall occur

during the months of April throtgh October at such
,ﬁimes and at such rates as may be requested by the

acequias; provided, however, that PNM shall not be

required to release water in quantities greater than

~would otherwise be available to the acequias from
‘stream flow, assuming no impoundment or diversion by

‘PNM: and provided further that no water shali be

released prior to certification by the State
Engineer as provided below.

The State Engineer shall inspect the acegquias and
shall certify .to the Court that they are in suffi-
cient condition to receive and deliver water to the
tracts' of land identified on Attachment "A." This
certification s8hall occur annually before any water
is released.

PNM shall continue to release water as provided
herein until further order of the Court.

The Court retains Jjurisdiction over this matter to
modify, supplement or enforce this order as circum-
stances may require upon proper notice and hearing.

The acequias are awarded their reasonable costs of

suit.
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G. This order is an interlocutory o:de%‘which does not.f

practicaily diépose of the merits of the action and .

involves a controlling question of law as to which
there is substantial ground for difference of opiﬁ;
ijon and an immediate appeal from this order may

materially advance the ultimate determlnatlon of the

St Coter~a s

litigation.

DISTRICT JUDGE
APPROVED AS TO FORM:

hHITE, KOCH, KELLY & McCARTHY, P.A.

[ 4

By:
IN/PHILLI _

Attorneys for the Acequia Madre de
Santa Fe and the Acequia Cerro Gordo
Community Ditch Associations

Post Office Box 787

Santa T'-, New Mexico 87504-0787

(505) $o2-4374

MONTGOMERY & ANDREWS, P.A.

BY:

WALTER J. Moo dDRES

Attorneys for PKNM

Post Office Box 2307

Santa T2, New Mexico 87504-2307
(505) .32-3873

%WWW—

NSO - S ID, E&w.
rbdb~wney for ....ce augineer
in Mo Building

v Fe, 1 :xico 87501

\wvw) B27=6uouv

1/BP/ACQ-ORDER
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11.80
11.81
11.94
11.97-B
11.97-C
11.99
11.104-C
11.104-D
11.105
11.111
11.112
11.116
11.120-B
11.127
11.381

11.382

ATTACHMENT "A"

UIA

2.1A

2.2A

2.3B

2.3C

2.3D

cT

115



FILED IN MY OFFICE
DISTRICT COURT CLERK

2/10/2015 4:25:03 PM
STEPHEN T. PACHECO
Maxine Morales

FIRST JUDICIAL DISTRICT COURT
COUNTY OF SANTA FE
STATE OF NEW MEXICO

NO. D-101-CV-1971-43347

HENRY P. ANAYA, et al.,
Plaintiffs,
Vs.

PUBLIC SERVICE COMPANY OF
NEW MEXICO, et al.,

Defendants.

ORDER ON ACEQUIA MADRE DE SANTA FE’S
MOTIC™ "O AMEND JULY 5, 1990 ORDER

This matter comes before the Court on the Motion of the Acequia Madre de Santa Fe
Community Ditch Association (“Acequia Madre”) for an order amending the Court’s Order
entered July 5, 1990 (“Order”) (which was subsequently supplemented on August 20, 1991 by
the Court’s Order on Acequia Cerro Gordo’s Motion for Supplemental Order on Interim Priority
Enforcement). The Acequia Madre and the City of Santa Fe have reached agreement on the form
of the Order and on an Amended Stipulated Operating Agreement which they request the Court
to enter. The State of New Mexico does not oppose the proposed Order or Amended Stipulated
Operating Agreement.

The Court having considered the matter and being advised in the premises, finds that the
amounts of water rights adjudicated to members of the Acequia Madre under Consent Orders
11.381/11.382, 11.381/11.382A, 11.381/11.382B, 11.381/11.382C, 11.381/11.382D and

11.381/11.382E should be reflected in the Order, that the amount of water to be delivered to the
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Acequia Madre should be commensurately increased, and that the proposed Order and Amended
Stipulated Operating Agreement should be entered.

NOW, THEREFORE, IT IS ORDERED that the Order is amended as follows:

1. Attachment “A” to the Order is amended to add Acequia Madre tracts
11.381/11.382, 11.381/11.382A, 11.381/11.382B, 11.381/11.382C, 11.381/11.382D and
11.381/11.382E.

2. Paragraph A of the Order is amended to read, “The City of Santa Fe shall release
from its reservoirs on the Santa Fe River sufficient water so that 82.404 acre feet per year are
available for diversion at the headgate of the Acequia Madre and 11.08 acre feet per year are
available for diversion at the headgate of the Acequia Cerro Gordo; ....”

3. Paragraph C of the Order is amended to read with respect to the Acequia Madre
only, “The Acequia Madre shall provide the City and the State the opportunity to inspect the
Acequia Madre and shall certify to the City and the State that it is in sufficient condition to
receive and deliver water to the tracts of land identified on Attachment A prior to the release of
any water.”

IT IS FURTHER ORDERED THAT the Amended Stipulated Operating Agreement

attached hereto is approved.

gyaﬁs 7. WEeTISLER
Presiding Judge
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SUBMITTED BY:

CUDDY & McCARTHY, LLP

e
BY: _ _ L
REBECCA Dulwr (o] 378 §
Attorneys for Acequia N(adre de Santa Fe Community Ditch Association
Post Office Box 4160

Santa Fe, New Mexico 87502-4160
(505) 988-4476

(505) 954-7373 (Fax)
redempsevaieuddymeearthy.com

CITY OF SANTA FE

~
By: /‘, —— %)
MARCOS MARTINHEZ/ Esq.
Assistant City Attornky
200 Lincoln Avenue
Santa Fe, New Mexico 87504
mdmartinez(@@santatenm.gov

STATE OF NEW MEXICO EX REL. OFFICE OF THE STATE ENGINEER

By: __ - -
ARIAIVL‘]E . TMRIJESIN,

Special * s t Atto...., General

Post Dfice wva 25102

Sat... Fe, NM 87504-5102

arianne.singer{state.l.....us
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SUBMITTED BY:

CUDDY & McCARTHY, LLP

BY:

REBECCA DEMPSEY

Attorneys for Acequia Madre de Santa Fe Community Ditch Association
Post Office Box 4160

Santa Fe, New Mexico 87502-4160

(505) 988-4476

(505) 954-7373 (Fax)

redempsev@cuddymecarthy.com

CITY OF SANTA FE

By:

MARCU. NIARTINEL., 18Q.
Assistant City Attorney

200 Lincoln Avenue

Santa Fe, New Mexico 87504

mdmartinez @santafenm.gov

STATE OF NEW MEXICO EX REL. OFFICE OF THE STATE ENGINEER

By:

ARIANNE SINGER, E<q.

Special Assistant ™ “torney General
Post Office Box 25102

Santa Fe, NM 87504-5102

arianne.singer @state.nm.us
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FIRST JUDICIAL DISTRICT COURT
COUNTY OF SANTA FE
BTATE OF NEW MEXICO

NO. 43,347

HENRY P. MAYA, et alo, ‘/:-
Plaintiffs,
vs.

PUBLIC EERVICE COMPANY OF
NEW MEXICO, et al.,

Defendants,
and

Btate of New Mexico, ex rel.
State Engineer,

Plaintiff-in-Intervention.

BTIPULATED OPERATING AGREEMENT

The Acequia Cerro Gordo and the Acequia Madre de Santa Fe
Community Ditch Associations, Sangre de Cristo Water Company, a
division of Public Service Company of New Mexico, and the State of
New Mexico ex rel. State Enginegr, for the purpose of resolving the
acequias' motion for enforcement of the July 5, 1990 interim re-
lease order and Sangre de Cristo's motion to prohibit the acegquias
from diverting seepage, stipulate and agree as follows:

1. This stipulation describes an interim operating procedure
to implement the Court's July 5, 1990 interim release order and the
Court's order of August 20, 1991 and to ensure that the acequias

are guaranteed the minimum amount of water required to meet their
{

i
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-

irrigation needs consistent with such orders, pending final
adjudication of water right claims or further order of the Court,

2. The stipulations, agreements, descriptions of water right
"requirements" and all other matters set forth herein are solely
for the purpose of settlement of the aforementioned motions and are
without waiver of or prejudice to any water right claims or any
positions taken in respect to such claims, or other rights or
defenses of the parties, and do not constitute a concession of the
validity of any position asserted in either moticn.

3. Table 1 is a schedule of irrigation water reguirements in
an average weather year for 11.25 irrigated acres served by the
Acequia Madre, exclusive of fallow land (12.08 acres less 7 percent

fallow as assumed in the hydrographic survey):

Table 1

Monthly

Distrib. CIR FDR PDR
Month Factor _(acre-ft) (acre~-ft) (acre-ft)
Apr 0.039 0.64 1.28 2.55
May 0.143 2.33 4.67 9.34
Jun 0.214 3.49 6€.98 13.97
Jul 0.246 4.02 8.04 16.07
Aug 0.182 2.97 5.94 11.88
Sep 0.128 2.09 4.18 8.36
Oct 0.048 0.78 1.56 3.13
Totals (acre-ft/yr) 16.32 W 32.657, 7 65.30 ¢ 3

Key: CIR=consumptive irrigation requirement; FDR=f...n delivery
requirement; and PDR=project or off-farm diversion requirement.

4. Table 2 is a schedule of irrigation water reguirements in
an average weather year for 1.91 irrigated acres served by the
Acequia Cerro Gordo, exclusive of fallow land (2.04 acres less 7

percent fallow as assumed in the hydrographic survey);
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able

Monthly

Distrib. CIR FDR PDR
Month Factor {acre-£ft) (acre-ft) (acre-ft)
Apr 0.039% 0.11 0.22 0.43
May 0.143 0.40 0.79 1.58
Jun 0.214 0.59 1.18 2.37
Jul 0.246 0.68 1.36 2.73
Aug 0.182 0.50 1.01 2.02
Sep 0.128 0.35 0.71 1.42
Oct 0.048 0.14 0.27 0.53
Totals (acre-ft/yr) 2,77 5.54 11.08
Key: CIR=consumptive irrigation requirement; FDR=farm delivery

requirement; and PDR=project or off-farm diversion requirement.

5. Flumes have been installed by Sangre de Cristo at the
head of the Aceguia Cerro Gordo and the head of the Acequia Madre
and have been inspected by representatives of the State Engineer
Office. Pursuant to the recommendation of that office, Sangre de
Cristo will relocate the Acequia Madre flume approximately 50 feet
downstream of the Alameda Street bridge. After the Acequia Madre
flume has been relocated, the State Engineer Office will rate the
Aceguia Madre and Acequia Cerro Gordo flumes and any necessary
corrections will be made.

6. The flumes will be read by Sangre de Cristo at least
twice daily at approximately eight-hour intervals and the measure-~
ments recorded. The measurements shall be furnished to the
aceguias weekly.

7. All water that passes through the flumes and is measured
shall be counted against the "project diversion requirement'" shown
in Tables 1 and 2 except that: |

(a) In the Acequia Madre, a flow of less than .66 cfs

shall not be counted;

123



(v) When flow exceeds the highest calibration on a
flume, the portion of the flow above the highest calibration shall
not be counted; and

(c) In the Aceguia Cerro Gordo, water returned to the
river through the outlet valve on the Cerro Gordo conveyance pipe
downstream of the flume shall not be counted. If it appears from
inspection that the outlet valve is open and that ﬁone or only a
negligible amount of water is exiting the pipe and entering the
ditch, then none of the flow measured in the flume shall be
counted. If in times of spillage or other unusually high flows of
water in the river it appears from inspection that the outlet valve
is open but that more than a negligible amount of water is exiting
the pipe and entering the ditch, then 50 percent of the water
measured in the flume shall not be counted. If the valve is
closed, all of the water measured in the flume shall be counted,
subject to subparagraph (b) above. A '"negligible amount of water"
is an amount insufficient to reach Cerro Gordo Tract 2.1A.

None of the exceptions as set forth in this paragraph
7(a) through (c) shall apply to water flowing in the river due to
a release requested by the acegquias pursuant to the July 5, 1990
interim release order.

If any dispute arises under this paragraph 7, Sangre de
Cristo and the aceguias will attempt in good faith to reach a
settlement of the dispute and if they are unable to do so, will
consult with the State Engineer Office in an effort to do so.

8. Subject to the qualifications contained in tge preceding
paragraph, the sum of the average of daily measurements taken at
the flumes during each calendar month will constitute the amount of

-4—
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project diversion in that month. After the monthly project
diversion requirements as set forth in Tables 1 and 2 have been met
together with any carryover under paragraph 10 below, Sangre de
Cristo's obligation to release water will be deemed satisfied for
that month.

S. The acequias may divert water in excess of the monthly
project diversion requirements set forth in Tables 1 and 2, pro-
vided that no more than 2.7 acre feet per acre per year is diverted
at each tract and that excess water is returned to the Santa Fe
River stream system without waste. The acegquias will endeavor to
measure the return flows to the Santa Fe River if such measurement
is found necessary.

10. The annual release requirements of 65.30 acre-feet fqr
the Acequia Madre and 11.08 acre~-feet for the Acequia Cerro Gordo
shall be divided into months in accordance with the PDR in Tables
1 and 2 above. The portion of any monthly PDR not released to the
acequias upon regquest shall be carried over to the succeeding
month, provided that requests for releases in any month may not
exceed 120 percent of the PDR for that month as shown in Tables 1

and 2 .
WHITE, KOCH, KELLY & McCARTHY, P.A.

_/—: . - ) % :
B e M /A—‘ y f *
y HMI‘UN‘[#: P&l-&?‘c—‘o (>4 _‘

PAUL L. BLOOM

Post Office Box 787

£-2ta Fe, New Mexico 87504-0787
(295) 982-4374 :

Attorneys for the Acequia Madre
de Santa Fe Community Ditch
Association and the Acequia
Cerro Gordo Community Ditch
Association
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MONTGOMERY & ANDREWS, P.A.

By: Lo ’&gﬁ“ &__&&44—‘
Llen J. MELENDawuS

Post Office Box 2307

Santa Fe, New Mexico 87504-2307
(505) 982-3873

Attorneys for Public Service
Company of New Mexico

LOTTE BENSON CROSSLAND
Special Assistant Attorney General
Post Office Box 25102
Santa Fe, New Mexico B87504-5102
(505) 827-3865
Attorney for State of New Mexico

126



FILED IN MY OFFICE
DISTRICT COURT CLERK
1/28/2015 2:44:08 PM
STEPHEN T. PACHECO
Cynthia Romero -

FIRST JUDICIAL DISTRICT COURT
COUNTY OF SANTA FE
STATE OF NEW MEXICO

NO. 43,347
D-101-CV-1971-43347

HENRY P. ANAYA, et al.,
Plaintiffs,
Vs.

PUBLIC SERVICE COMPANY OF
NEW MEXICO, et al.,

Defendants.

AMENDED STIPULATED OPERATING AGREEMENT

The Acequia Madre de Santa Fe Community Ditch Association (“Acequia Madre™), the
City of Santa Fe (“City”) and the State of New Mexico ex rel. State Engineer (collectively
referred to herein as “the Parties™) stipulate and agree as follows:

1. This Amended Stipulated Operating Agreement (“Amended Stipulation”) amends the
September 11, 1990 Stipulated Operating Agreement (“1990 Stipulation™), previously
entered into by these parties or their predecessors-in-interest, a copy of which is attached
hereto as Attachment 1. This Amended Stipulation only amends and supersedes those
provisions of the 1990 Stipulation as expressly stated herein and all provisions of the
1990 Stipulation not amended herein remain in effect.

2. The amended stipulations, agreements, descriptions of water right “requirements” and all
other matters set forth herein are solely for the purpose of settlement and are without

walver of or prejudice to any water right claims or any positions taken in respect to such

AMENDED STIPULATED OPERATING AGREEMENT
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claims, or other rights or defenses of the parties, and do not constitute a concession of the
validity of any position asserted by the Parties.

3. Paragraph 3 of the 1990 Stipulation is deleted and replaced by the following:

“3,  This Amended Stipulation is based on a tota] number of irrigated acres served by
the Acequia Madre of 15.26 acres. The Partics agree that the irrigation water
requirements in an average weather year for the 1526 irrigated acres served by the
Acequia Madre is as follows: total Project Delivery Requirement (“PDR”) is 82,404 acre
feet per year (15.26 times the per acre PDR of 5.4); total Farm Delivery Requirement
(“FDR”) is 41.202 acre feet per year (15.26 times the per acre FDR of 2.7).”

4, Paragraphs 9 and 10 of the 1990 Stipulation, as they pertain to the Acequia Madre only,

are replaced by the following:
“9,  The Acequia Madre may divert water in the total amount of 82.404 acre feet per
year as set forth in amended Paragraph 3 during the months of April through October,
provided that no more than 2,7 acre feet per acre per year is diverted at each tract and that
excess water is returned to the Santa Fe River stream system without waste. The Acequia
Madre will endeavor to measure the return flows to the Santa Fe River if such
measurement is found necessary.”

5. The City believes it has the authority to regulate the floodplain pursuant to NMSA 1978,
§ 3-18-7, and SFCC § 14-3.10, in the event of a flood emergency. Without waiving the
Acequia’s rights on this issue, the parties agree that a new Paragraph 11 shall be added to
the 1991 Stipulated Operating Agreement as follows: “In the event of a flood
emergency, the City will have access to open the Santa Fe River “sluice gate™, the first

gate which diverts water from the Santa Fe River into the Acequia Madre at the Acequia

AMENDED STIPULATED OPERATING AGREEMENT
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Madre’s headworks, to protect the health, safety, and welfare of the City residents within
the floodplain, provided that the City provides prior telephonic and email notice to a
designee of the Acequia Madre whose name and contact information the Acequia
provides to the City of Santa Fe Source of Supply Manager,

6., A new Paragraph 12 shall be added to the 1991 Stipulated Operating Agreement as
follows: “The parties agree that the City will install functioning totalizing meters
approved by the State Engineer at a location and in a manner acceptable to the State
Engineer to measure water delivered by the City to the Acequia Madre at the Acequia
Madre’s headgate, Once the City installs such a meter, the City’s water deliveries to the
Acequia Madre will be calculated from the meter, When the City installs the new meter at
the Acequia Madre’s headgate, paragraphs 6 and 7 of the 1991 Stipulated Operating

Agreement, shall no longer have any force or effect with respect to the Acequia Madre.”

DATE: January 28, 2015

AMENDED STIPULATED OPERATING AGREEMENT
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ACEQUIA MADRE DE SANTA FE
COMMUNITY DITCH ASSOCIATION

avid Maes, Commissioner

™) 10 o

“Gilbert Montoya, Commissioner

REBECCA DEMPSEY ©°
CUDDY & McCARTHY, LLP
Attorney for Acequia Madre
Post Office Box 4160

Santa Fe, New Mexico 87502-4160
(505) 988-4476

(505) 954-7373 (Fax)

AMENDED SQTIRTIT ATRED OAPER ATING ACGRERMENT
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CITY OF SANTA FE

By: "-""f" '?f) / //_. e
BriamrSnyder =/
City Managet
City of Santa Fe
200 Lincoln Avenue
Santa Fe, New Mexico 87504

mm’*’/

MARCOS MARTINEZ. Hsq.
Assistant City Attorney

City of Santa Fe

200 Lincoln Avenue

Santa Fe, New Mexico 87504

AMENDED STIPULATED OPERATING AGREEMENT
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STATE OF NEW MEXICO EX REL.
OFFICE OF THE STATE ENGINEER

, Ay

By: i; % —~c
ARIANNE SINGi?/,Ey.
Special Assistant Attorrfey General
Post Office Box 25102
Santa Fe, NM 87504 5102

AMENDED STIPULATED OPERATING AGREEMENT
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Page 1 of 4

25-13 SANTA FE RIVER TARGET FLOW.

25-13.1 Short Title.
Section 25-13 may be cited as the "Santa Fe River Target Flow Ordinance." (Ord. #2012-10,
§2)
25-13.2 Legislative Findings.

The governing body finds that:

A. Through the adoption of Resolution No. 2009-47, Resolution No. 2010-15 and
Resolution No. 2011-28 the governing body authorized the city to support a living Santa Fe River by
allowing water to bypass McClure and Nichols reservoirs in 2009, 2010 and 2011.

B. The Santa Fe river is an important element of the city of Santa Fe and the city's origin
was due to the existence of the river.

C. There is widespread community support for maintaining a living Santa Fe river for
recreational and cultural purposes.

D. A healthy river provides riparian habitat for wildlife and minimizes erosion and flood
damage, removes pollutants from storm water and helps recharge groundwater.

E. The city has put to beneficial use its water right under Declaration No. 01278 and
License 1677, (as issued by the state engineer) and intends to continue to put that water to beneficial
use, and the adoption of this ordinance will not adversely affect the city's water right under
Declaration No. 01278 and License 1677.

F. Implementation of this ordinance will not cause the city to operate the municipal water
utility in any way that is inconsistent with any local, state or federal rules, regulations or laws.
(Ord. #2012-10, §3)

25-13.3 Purpose.

The purpose of Section 25-13 SFCC 1987 is to formalize the city's commitment to provide for
a target flow within the Santa Fe River in order to enhance and further the objective of restoring the
Santa Fe river as a living river by committing to use up to one thousand (1,000) acre-feet per year
(AFY) of the city's water supply, depending upon hydrologic conditions in the Santa Fe River
watershed. This section shall be interpreted to further this objective. (Ord. #2012-10, §4)

25-13.4 Definitions.
136
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As used in Section 25-13 SFCC 1987:

Administrative procedures means the Administrative Procedures for the Santa Fe River Target
Flows Ordinance, adopted by resolution of the governing body, that describe how city staff will
implement Section 25-13 SFCC 1987 in order to provide up to one thousand (1,000) AFY in target
flows to the Santa Fe river. The administrative procedures shall include the following:

A. The operations of the city's water division and other city staff necessary to provide for
the up to one thousand (1,000) acre-feet target flow below Nichols reservoir;

B. Target flow hydrographs that support the city's identified ecological and social
outcomes;
C. Adjustments to the target flows and target hydrograph under less than average

anticipated watershed yield;

D. Provisions to adaptively manage the target flows based on ecological and social
outcomes because of precipitation events, stream flows and effects;

E. Adjustments to the target flow due to emergencies;
F. Requirements for monitoring, accounting, and reporting target flow; and
G. Other operational and administrative procedures that may be required to fulfill the

purpose of this section.

Anticipated watershed yield means the expected annual yield of water to the Santa Fe river
and the municipal reservoirs within the Santa Fe river upper watershed, expressed as the percentage of
the historical average; the anticipated watershed yield is estimated as of April 15th using the best
available information including the amount of snow, both as depth (in inches) and snow-to water
equivalent (in inches) at the weather stations in the upper watershed (Santa Fe and Elk Cabin); the
Santa Fe basin forecast predictions from Natural Resource Conservation Service (NRCS); weather
forecast from the National Weather Service and NOAA; and any other pertinent appropriate weather-
related information.

Below Nichols gage means the stream gaging station 08316505 located below Nichols
reservoir, or at a comparable location of measurement at or below the outlet from Nichols dam; this is
the measuring point for target flows administration pursuant to the administrative procedures.

Bypass flow means, generally, water that flows past a diversion or storage facility. In the
administrative procedures, it refers to water that the city chooses not to store in the municipal
reservoirs and thus allows to flow to the Santa Fe river below Nichols reservoir provided that the rate
at which the bypass flow is passed through the outlet works of Nichols reservoir dam is always equal
or less than the stream inflow at the 'above McClure' gage.

Hydrograph means a graphic representation of stream discharge, in cubic feet per second,
plotted against time.
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Target flow means the daily, seasonal or annual amount of water (as a volume or a rate)
desired in the river as measured at the "below Nichols" stream gage or at a comparable location of
measurement at or below the outlet from Nichols dam. The quantity is variably identified in several
sections of the administrative procedures, depending upon the anticipated watershed yield.

Target hydrograph means the graphical representation of the daily target flow necessary to
provide up to one thousand (1,000) AFY of bypass water in the Santa Fe river as measured at the
below Nichols gage. The quantity of water is variably identified in several sections of the
administrative procedures, depending upon anticipated watershed yield.

(Ord. #2012-10, §5)

25-13.5 Santa Fe River Target Flow.

The city water division shall operate the city's system of reservoirs to ensure that a bypass
target flow of up to one thousand (1,000) AFY of river water flows into the Santa Fe river below
Nichols reservoir. In average and wet conditions, the target flows will be one thousand (1,000) AFY.
In drier years, seventy-five percent (75%) of the average watershed yield or less, the target flows shall
be scaled in such a way that the target flows will equal the percentage anticipated watershed yield
multiplied by one thousand (1,000) AFY. When the anticipated watershed yield is equal or less than
thirty percent (30%) average watershed yield, the target flows will be three hundred (300) AFY.
Additional information regarding the daily target flow pattern is provided for in the administrative
procedures. Water that is released and/or spilled for flood management will count toward the daily
target flows and target hydrograph when the flows are within the daily target flows of the target
hydrograph. If water greater than the daily target flows is released or spilled into the river, the
quantity of water that exceeds the daily bypass target flow will not be counted toward the target
hydrograph. Except for flood management as described above, the water for the target hydrograph
shall not include water released for any other purpose at the time of release, provided that nothing in
this section shall require the release of bypass water if the release might jeopardize the city's water
right under License 1677 and Declaration 01728. (Ord. #2012-10, §6)

25-13.6 Coordination with Santa Fe River Community Events.

When possible, target flows and target hydrographs shall be patterned to support community
events scheduled along the Santa Fe river. (Ord. #2012-10, §7)

25-13.7 Water Emergency Target Flow Adjustment,.

A. Pursuant to subsection 25-5.6 SFCC 1987, upon declaration of a water emergency, the
city manager is authorized to adjust target flows to the Santa Fe river.

(1) For the "Water Warning — Orange" implementation stage, target flows to the
Santa Fe river may be suspended.
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2 For the "Water Emergency — Red" implementation stage, target flows to the
Santa Fe river shall be suspended.

B. The administrative procedures provide the detailed process for adjusting target flows to
the Santa Fe river during a declared water emergency.
(Ord. #2012-10, §8)

25-13.8 Reporting and Review.

Annually city staff shall provide a report to the governing body summarizing the previous
year's target flows and projection for the next year's target flows. The annual report shall provide the
governing body the opportunity to review this section. Additional information regarding accounting
and reporting is provided for in the administrative procedures. (Ord. #2012-10, §9)

25-13.9 Effective Date.

This section shall become effective five (5) days after publication of adoption. (Ord. #2012-
10, §10)
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Exhibit A

CITY OF SANTA FE

ADMINISTRATIVE PROCEDURES FOR
SANTA FE RIVER TARGET FLOWS

Adopted by: Resolution No. 2012-28
Date Adopted: February 29, 2012

141



Table of Contents

1. Articlel
Introduction

2. Article I
2.1 Title

o

2.2 Authority

2.3 Applicability
2.4 Purpose

2.5 Interpretation

Article IIT — Definitions of Terms Used

4. Article IV - Administrative Procedures

o »n

03/05/2012

4.1 Objectives
4.1.1 Target Flow Objectives
4.1.2  Use of Objectives for Adaptive Management
4.2 Target Hydrograph and Target Flow Seasons
4.2.1 Development of the Target Hydrograph and Target Flow Season
4.2.2 Target Hydrograph and Target Flows
4.3 - Dry and Critically Dry Year Hydrographs
4.3.1 Reduction of Target Flows in Dry and Critically Dry Years
4.3.2 Dry Year Hydrographs
4.3.3 Critical-Dry Year Hydrograph
4.4 Wet Year Flows
4.5 Management and Accounting of Releases and Spills
4.5.1 Management of Municipal Reservoir Flood Flows
4,52  Accounting of Releases and Spills vis-a-vis the Target Hydgrograph
4.6 Water Rights
4.6.1  Use of the City’s Santa Fe River Water and Storage Rights
4.6.2 Bypass Constraint
4.6.3  Recognition of Other Surface Water Right Users
4.7 Management and Operational Procedures
4.7.1 Flow Management
4.7.2 Flow Operations
4.7.3 Flow Adjustment Infrastructure
4,8 Emergencies and Flow Suspension
4.8.1 Water Emergency Implementation Stages
4.9 Monitoring
4.9.1 Stream Flow
4.9.2 Wetted Distance
4.9.3  Future Monitoring
4.10 Accounting and Reporting
4.10.1 Flow Accounting
4.10.2 Flow Reporting
4.11 Adaptive Management
4.11.1 Adaptive Management Goals
4.11.2 Adaptive Management Triggers

Article V — Annual Fishing Derby
Article VI — Miscellaneous Provisions

6.1 Amendments
6.2 Severability

142



Article I: Introduction

These administrative procedures describe how City staff will implement Section 25-13 SFCC 1987 to
provide 1,000 AFY in target flows to the Santa Fe River.

As the City of Santa Fe has worked in recent years to further diversify its water supply portfolio, it has
also worked on a range of initiatives to make substantial improvements along the Santa Fe River and
within the river's broader watershed. These improvements have included forest management practices in
the upper watershed; riparian rehabilitation projects along the entire river corridor; a variety of erosion
control and storm water management projects; construction of significant ncw reaches of the Santa Fe
River Trail; and enhancements within the City's parklands along the river's banks. Consistent with these
efforts to protect the City's water supply, improve the drainage and hydrologic functions of the river
system, support greenery, shade and wildlife habitat, and to beautify the corridor with aesthetic
enhancements, the City also seeks to increase water flows in the river below the City's reservoirs.

A commitment to manage water resources in ways that allow for a programmatic approach to provide for
water flows in the Santa Fe River is consistent with the City's Long Range Water Supply Plan (LRWSP).
The LRWSP states that, "The City will provide water to maintain a living Santa Fe River, except under
drought or emergency conditions." Further, the Plan states, "After the BDD (the Buckman Direct
Diversion facility) is online in 2011 and barring legal restrictions, the City will, in accordance with public
input, initially release approximately 1,000 AFY [acre feet per year] of water from the Santa Fe River
canyon reservoirs to the Santa Fe River, except under drought or emergency conditions."”

Following successful river flow programs that were implemented during 2009, 2010 and 2011, the City
now seeks to formalize its commitment to provide for river flows in the Santa Fe River in future years.
These Administrative Procedures, along with enabling legislation (City ordinance and resolution),
establish an approach to codify and give guidance for the City's river flow commitment.

Prior year flows administered for the Santa Fe River yielded valuable information regarding the
management of flow regimes; resulted in positive impacts within the riparian corridor; and were
extremely popular with people who visited the river, experienced water flowing through the City, and sat
or played along the river's banks. These Administrative Procedures address issues such as ideal and
contingent flow scenarios; flow volume accounting procedures; adjustments to flow scenarios due to
water surpluses or shortages; and other operational details.

Article IT: Title, Authority, Applicability, Purpose & Interpretation

2.1 Title. Administrative Procedures for Target Flows in the Santa Fe River shall be cited and
referred to herein as the “Administrative Procedures.”

2.2 Authority. Administrative Procedures for Target Flows in the Santa Fe River are adopted
pursuant to the Santa Fe River Target Flow Ordinance, Article 25-13 SFCC 1987 and Resolution
No. 2012- .

23 A}.,..icability. Pursuant to the Santa Fe River Target Flow Ordinance, these Administrative

Pr-~~dures apply to target flows on or after February 29, 2012, the date of adoption of the Santa
Fe raver Target Flow Ordinance.
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2.4 Purpose.
Ord. No. 2012-10 directs the City of Santa Fe to bypass flow to the Santa Fe River downstream

of Nichols Reservoir. These administrative procedures describe the means and methods by which

the flows will be administered, monitored, measured, adapted to variable conditions and reported
in order to ensure that the objectives for the flows are met to the greatest extent possible.

2.5 Interpretation.
These Administrative Procedures shall be liberally interpreted to accomplish the purposes set

forth in Article 25-13 To the extent of ambiguity, omission or clear error in these Administrative

Procedures, City staff and the flow manager shall have authority to interpret and clarify any such
matter during implementation of these regulations and procedure so as to effectuate the intent of
Article 25-13.

Article III - Definitions of Terms and Phrases

Defined Terms and Phrases. The following defined terms and phrases shall apply to the Administrative

Procedures.

1.

03/05/2012

"above McClure gage": the stream gaging station 08315480 (or 08315479 for low flows)
located above McClure Reservoir; this is the measuring point for flows entering McClure
Reservorr.

“acre-foot (af)”: a quantity or unit of water that is equal to the amount of water required to
fill an area of 1 acre with 12 inches (i.e., 1 foot) of water; one acre-foot is equal to 325,851
gallons.

“actual daily flow”: the daily rate of stream flow at the below Nichols gage as recorded by
the flow operator.

“annual target”: the quantity of water in af to be bypassed to the river based upon
anticipated watershed yield, within the target year.

“anticipated watershed yield”: the expected annual yield of water to the Santa Fe River
and the municipal reservoirs within the Santa Fe River upper watershed, expressed as the
percentage of the historical average; the anticipated watershed yield is estimated as of April
15™ using the best available information including the amount of snow, both as depth (in
inches) and snow-to water equivalent (in inches) at the weather stations in the upper
watershed (Santa Fe and Elk Cabin); the Santa Fe Basin forecast predictions from Natural
Resource Conservation Service (NRCS); weather forecast from the National Weather
Service and NOAA,; and any other pertinent appropriate weather-related information.
“below Nichols gage”: the stream gaging station 08316505 located below Nichols
Reservoir, or at a comparable location of measurement at or below the outlet from Nichols
Dam; this is the measuring point for target flows administration under these Administrative
Procedures.

“Buckman Direct Diversion Project (BDD)”: a water supply project that provides water
supply to the region using the San Juan Chama Project water and Rio Grande surface
waters; the project began producing water in January of 2011 and is expected to be fully
operational by July of 2011.

“bypass constraint”: an operating principle that requires the rate at which water is passed
through the outlet works of Nichols Reservoir dam is always equal or less than the stream
inflow at the ‘above McClure’ gage.

“bypass flows”: generally, water that flows past a diversion or storage facility. In these
Administrative Procedures, it refers to water that the City chooses not to store in the
municipal reservoirs and thus allows to flow to the Santa Fe River below Nichols Reservoir

4
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10.

11.

12,

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.
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provided that the rate at which the bypass flow is passed through the outlet works of Nichols
Reservoir dam is always equal to or less than the stream inflow at the ‘above McClure’
gage.

“critical-dry year”: a year in which the anticipated watershed yield is less than 30% of the
historical average watershed yield.

“critical-dry year hydrograph”: the graphical representation of the desired target flows in
critically dry years in which the annual discharge is 300 afy.

“cubic feet per second (cfs)”: a rate of water flow; one cubic feet per second equals two
acre-feet per day and 0.65 million gallons per day

“daily target flow”: the desired daily stream flow at the below Nichols gage.

“dry year”: a year in which the anticipated watershed yield is between 30% and 75% of the
historical average watershed yield.

“dry year hydrograph”: the graphical representation of the desired target flows in dry
years in which annual discharge is scaled down from 1000afy (to between 300 and 700 afy)
based on decreased, anticipated watershed yield.

“flow manager”: a member of City of Santa Fe staff responsible for managing releases of
water to the River, record-keeping, reporting, and determining changes to daily target flows
as prudent under adaptive management; the flow manager is the River and Watershed
Coordinator, unless otherwise designated by the City Manager.

“flow operator”: a water Division staff member responsible for making water utility
system adjustments to meet the daily target flow and for measuring and recording the actual
stream flow. '

“historical average watershed yield”: the average of annual yield of stream flow in the
Santa Fe River within the Santa Fe River upper watershed as determined by stream flow
measurements at USGS gage 08316000 (Santa Fe near Santa Fe) and USGS gage 08315479
and 08315480 (18-inch and 8-foot above McClure Reservoir, respectively); between 1914
to 2007 the average annual yield measured at Santa Fe near Santa Fe gage was 4,909 af.
“hydrograph”: a graphic representation of the variation in stream discharge, in cubic feet
per second, plotted against time.

“municipal reservoirs”: the reservoirs on the Santa Fe River in the upper watershed -
Nichols and McClure with 684 and 3,256 acre-feet of capacity, respectively.

“natural hydrograph”: the graphical representation of stream flow as it varies over time in
response to climatic (snow melt, precipitation) and man-made (storage, urban storm flow
runoff) conditions. The natural hydrograph herein refers to the condition prior to the
addition of the target flows governed by these Administrative Procedures, as measured on
the Santa Fe River at the existing stream gage locations.

“public process”: the public engagement and community outreach process through which
the objectives for river flows were developed. From December 2010 through February
2011 input was gathered through conversations with over thirty stakeholders (including
many River Commissioners) and two community meetings with over ninety, culturally and
generationally diverse participants.

“river”: The Santa Fe River reach that begins below Nichols Reservoir

“release flows”; the flows from the outlet works of Nichols Reservoir that are discharged
from Nichols dam in order to manage flood or potential flood flows.

“spills”: flows from Nichols Reservoir that are discharged over the Nichols dam spillway
when the reservoir is full.

“target flows”: the daily, seasonal or annual amount of water (as a volume or a rate)
desired in the river as measured at the below Nichols stream gage. The quantity is variably
identified in various sections of the Administrative Procedures depending upon the
anticipated watershed yield.

“target hydrograph”: means the graphical representation of the daily target flow
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necessary to provide up to 1,000 acre-acre of water in the Santa Fe River as measured at the
below Nichols gage. The quantity of water is variably identified in several sections of the
Administrative Procedures for Target Flows in the Santa Fe River depending upon
anticipated watershed yield.

28, “target year”: the period beginning April 15" and continuing through April 14" the

following year; this definition allows the flow manager to adjust the target flows as
necessary according to anticipated watershed yield from the mountain snow pack.

29.  “upper river”: the reach in the river for which target flows are maintained year-round to
support all aspects of a healthy riverine and riparian ecosystem; at a minimum as far as
Two-Mile Pond, and ideally, as far as the head gate for the Acequia Madre.

30. “water service”: water provided to a customer through the municipal water utility system.

31.  “water service emergency”: a situation that would cause an interruption in the Water
Division’s ability to provide water service or that threatens public health and safety.

32.  “water system”: thc water utility system owned and operated by the City, and includes
without limitation all the physical plant, wells, pumps, transmission and distribution
facilities, water treatment facilities, storage facilities and all water rights and rights to water
owned by the City for use in its water utility.

Article IV — Administrative Procedures

4.1 Objectives

4.1.1

4.2

Target Flow Objectives

a) Create an ecologically healthy vegetative corridor

b) Benefit the entire community with flows (e.g., equity)

¢) Nurture a beautiful, natural urban greenspace with water in an arid environment

d) Provide an educational resource for schools and steward the resource for the community

* "1ptive Management to Address Objectives and Purpose

‘I'he hydrographs presented in these Administrative Procedures provide guidance, or examples,
for the administration of flows in a manner that meets the objectives and purpose of the target
flows. Actual flows may be adjusted in response to watershed yield forecasts, evolving seasonal
conditions and/or feedback from monitoring. When changes to daily targct flows are necessary
or merited (i.e., adaptive management), the flow manager and/or flow operator shall take into
consideration the objectives identified above and the purpose identified for the various
components of the hydrographs.

Target Hydrograph and Target Flow Seasons

4.2.1

Target Hydreo~aph and Target Flows

The target hy.._graph (Figure 1) contains stream flow targets in cfs and af and a schedule for
increasi»~ =nd decreasing flows. The total volume of the target hydrograph is 1,000 afy. The
target h, ...ograph will be adjusted in dry and critical-dry years to conform with the dry year
hvdrogranhs and critical-dry year hydrograph as described in Section 3. The schedule is
a}..-X.....te and subject to modification under the guidelines in the Article 4.11: Adaptive
Management.

The target hydrograph includes the following aspirational goals:
o Low Flows for the Upper River, Flows are 0.3 cfs during the colder season from mid-
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October to mid-March when vegetation is dormant. Flows increase to 0.6 cfs from mid

March to early May and from mid-September to mid-October. The purpose of the mid-

September to early May flows is to provide for flows in the upper river to:

e support plant life with irrigation and maximize riverine and riparian ecological health;

e recharge ground water, subsurface flows and bank storage during periods of plant
dormancy to increase availability of water in the warmer months;

¢ maintain a wet environment to support the life cycles of macroinvertebrates;
recharge local groundwater and sub-surface flows;

e ensure a wetted river bed so that spring and summer flows will travel farther and more
efficiently along the river course.

Spring Pulse. Flows are 3 cfs for two weeks beginning in early May, then increase to 9 cfs

for a week following, and then drop to 7 cfs for a week in early June. The purpose of the

spring pulse is to provide as much water to the river reach (including San Ysidro crossing and

the intersection with Route 599) as feasible. The timing and magnitude of the spring pulse is

designed to provide necessary flows through downtown for the Fishing Derby and River

Festival and for the blessing of the river in the village of Agua Fria around the day of San

Ysidro, patron of the crops. The purpose of the spring pulse is to:

¢ mimic natural spring runoff that is provided by the melting of accumulated winter snows;

e irrigate the trees and other vegetation along the river corridor to support the typical spring
time activities within tree/plant (and faunal) annual life cycles as plants are beginning to
draw water, beginning to produce buds and leaves;

e extend surface water flows as far as possible with the objective of reaching beyond the
San Ysidro crossing down to the City's Waste Water Treatment Plant;

¢ recharge local groundwater and sub-surface flows;

¢ continue the process of ground water recharge that will benefit plant life into the summer
months.

Summer Flows. Flows are an average of 2 cfs from mid-June to mid-September. The flow

manager may increase or decrease the flow rates to meet flow objectives, with particular

regard for major events in Santa Fe, provided that the average is maintained and flows are not

reduced below .3 cfs.

The purpose of the summer flows is to:

e provide flows through downtown, and the Santa Fe River Park, for aesthetic and social
benefit;

e supply irrigation to enhance the river’s function as an appealing urban greenbelt;
recharge local groundwater and sub-surface flows;

* maintain the wetted river bed so that flows from rainfall events will travel downstream
farther and more efficiently.

Summer Pulse. Flows are 7 cfs for one week in early July. The purpose of the summer

pulse is to:

* push flows once again downstream to San Ysidro Crossing and the river’s intersection
with Route 599 during the hot and dry periods in advance of the summer monsoon rains;

e sustain vegetation during the hottest time of year, with moisture for new/germinating
seedlings, and ultimately enhancing the river corridor as an appealing urban greenbelt;

o provide flows for river bank irrigation and wetting of the river bed in the period between
spring runoff and the likely arrival of monsoon rainfall.
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Figure 1
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4.3 Dry and Critical-Dry Year Target Flow Reductions

4.3.1 Reduction of Target Flows in Dry and Critically Dry Years
A dry year is defined as a year in which the anticipated watershed yield is equal to or less than
75% but greater than 30% of historical average. A critical-dry year is a year in which the
anticipated watershed yield is equal or less than 30% of the historical average. In dry and
critical-dry years, the total volume of the target hydrograph (1,000 af) will be reduced, by
multiplying 1,000 by the percentage of the anticipated watershed yield:
TargetHydrograph x AnticipatedWatershedYield ,...x = target flows yoarx
For example, in a year where the anticipated watershed yield is 65% of average, the target flow
for the target year is calculated by 1,000 afy x 65% = 650 af. The reduction calculation is
depicted graphically in Figure 2.
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Figure 2
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4.3.2 Dry Year Hydrographs

In dry years, the flow manager will allot the timing and magnitude of the daily target flows in a
manner consistent with the following guidelines:

(a) reduction in summer flows,

(b) scaling-down — but not eliminating — the spring pulse and,

(c) reduction in low flows from 0.30 cfs to 0.15 cfs.

The timing and magnitude of dry year target flows for 700 af, 600, afy, 500 afy, and 400 afy are
described in the Dry Year Hydrographs in Appendix A.

While scaling back the quantity of the annual target flow in dry years, the priority is to provide
for spring and summer pulses to fulfill the purposes of the pulses as outlined for the 1000 afy
target flow in section 4.2.1 above.

4.3.3 Critical-Dry Year Hydrograph
In critical-dry years, in which the total target flows equal 300 af per target year, the daily target
flows will be managed in a manner consistent with the following guidelines and as illustrated by
Figure 3:
a) sustained low flows of 0.15 cfs,
(b) one spring and one summer pulse, each of approximately 100 afy.
The schedule of the pulses shall generally follow the timing of the pulses in the target
03/05/2012 9
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hydrograph. The magnitude of the pulses shall be approximately 7 cfs, provided that the daily
target flows are within the bypass constraint. The river shall retain flows of at least 300 afy
barring an emergency or unforeseen infrastructure constraint (e.g., failure of Nichols’s Reservoir
outfall structure). The purpose of the critically dry year hydrograph is to maintain a wet corridor
in the upper river for riverine and riparian ecological benefit while providing two downstream
pulses for the purposes of the pulses as outlined for the 1000 afy target flow in section 4.2.1
above,

In critical-dry years, since the daily target flows for the Fishing Derby cannot be reliably met, the
Fishing Derby will be suspended.

Figure 3
CRITICAL-DRY YEAR HYDROGRAPH: 300 af Target Allocation,
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4.4

Wet Year Flows

During wet years, defined as when the anticipated watershed yield is greater than the historical
average, the river will be allocated water according to the target hydrograph (e.g., 1,000 afy) in
the target year. In wet years, the actual daily flows will likely be greater because of flow
contributions from reservoir flood management, and because of greater flows within the urban
watershed. These greater daily flows will meet many of the objectives described in Article 4.1,
Furthermore, the irrigation needs of the river corridor will be supplemented by the above-average
spring precipitation. By not increasing the target hydrograph in a wet year, in wet years the City
may be able to put the full amount of the City’s Santa Fe River water rights under License 1677
to beneficial use and thus rest the City’s well fields and use of local groundwater resources.
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4.5 Management and Accounting of Releases and Spills

4.5.1 Management of Municipal Reservoir Flood Flows
The City manages the municipal reservoirs in part, in a way that protects the river and the urban
watershed from floods. Flood management includes both the capture of peak inflows from the
upper watershed and the management of release flows and spills from Nichols and McClure
Reservoirs.

Pursuant to Article 25-13 SFCC 1987, the flow manager and flow operator are directed to
manage, as much as possible, the release of flows and spills in a manner consistent with the target
hydrograph and the objectives herein. This includes:

a) matching the timing and magnitude of the flows,

b) scaling the additional release flows in a manner which increases the magnitude of the
spring pulse

c) discharging the release flows in a manner to augment the magnitude of the low flow.

4.5.2  Accounting of Releases and Spills vis-a-vis the Target Hydrograph

Water that is released and/or spilled for flood management will count toward the daily target
flows and target hydrograph, when the flows are within the daily target flows of the target
hydrograph. If water greater than the daily target flows is released or spilled into the river, the
quantity of water that exceeds the daily target flow will not be counted toward the 1,000 afy of
the target year. For example, if the total planned target flow for a period of May 20 to June 3 is
300 af, but necessary reservoir management results in actual flow of 1,000 af, then 300 af shall be
counted toward the planned commitment and 700 af shall not be counted, provided that the 300 af
met the daily flow targets desired under the target hydrograph.

The purpose of allowing water spilled or released to count toward the 1,000 af target hydrograph
is so that the municipal water utility can store excess water in wet years for water supply to
compensate for the additional use of groundwater required in critically dry years. The water
released or spilled in excess of the target hydrograph and daily target flows cannot be stored and
released for the river later in the season because of the water right and storage limitation
discussed in the next section.

453 Except as described above in section 4.5.2, the 1000 acre-feet volume of water shall not include
water released for any other purpose at the time of release.

4.6 Water Rights

4.6.1 Use of the City’s Santa Fe River Water and Storage Rights
The City is not using any of the water rights under License 1677 and Declaration No. 01278 to
comply with Article 25-13 SFCC 1987. The City will continue to periodically put all the water
rights under Licensel1677 and Declaration No. 01278 to beneficial use.

4.6.2 Bypass Constraint
In order the assure that the administration of Ord. No. xxxx does not adversely interfere with the
storage, diversion and use of water under License 1677 and Declaration No. 01278, the flow
manager and flow operator will manage the daily target flows in a manner such that the target
flows will not come out of water stored under License 1677 and Declaration No. 01278 in the
municipal reservoirs. This means that the City will not discharge water to the river that it has
stored. To accommodate this constraint, the flow operator will regulate the daily target flow in a

03/05/2012 11

151



4.6.3

4.7

4.7.1

4.7.2

4.7.3

manner such that discharges from Nichols Reservoir to the river shall not be greater than the daily
inflow into McClure Reservoir; hence the flow operator will only bypass water for daily target
flows.

Recognition of Other Surface Water Right Users

The City recognizes that there are other surface water right holders of Santa Fe River surface
water, including those with partially adjudicated rights. Nothing in these Administrative
Procedures should be construed to define, manage or be in conflict with the valid rights of other
surface water right holders.

Management and Operational Procedures

Management and administration of daily target flows to the river require participation by the flow
manager, flow operator, the Water Division director, other Water Division staff, and the River
Commission Chair to ensure that flows are released in a timely manner according to the target
hydrograph, dry year hydrographs, or the critically dry year hydrograph.

Flow Management

The flow manager, in consultation with the Water Division staff, shall be responsible for
determining the quantity of water allocated to the target year based on the anticipated watershed
yield. The flow manager will also determine the daily target flows of the target hydrograph, or
deviations therefrom based on the anticipated watershed yield, by fitting the annual target and
associated hydrographs to the upcoming target year. The flow manager will annually present the
hydrograph for the upcoming target year to the River Commission at its April meeting for rcview.
The flow manager will provide a copy of the target year hydrograph to the Water Division
Director, the Water Division source of supply manager and the Level Four operators at the
Canyon Road Water Treatment Plant for implementation,

When necessary, the flow manager may alter the daily flow targets in a manner consistent with
the adaptive management objectives described in Section 11. These alterations may incorporate
consultation with the River Commission Chair or designee, the flow operator, and the Water
Division director. The flow manager will be the city's river and watershed coordinator or another
member of city staff designated by the city manager. All adjustments to the daily target flow
shall be made via email to the Water Division Director, the Source of Supply Manager, the
Canyon Road Water Treatment Plant Level 4 Operators. The River Commission Chair shall be
copied (cc:) on all communications directing the adjustment of daily target flows.

Flow Operations

The flow operator shall be the Water Division Source of Supply staff person on duty and
responsible for controlling the daily release rates. The flow operator will adjust the discharge
water from Nichols Reservoir in accordance to the daily target flow, and record the actual daily
flow at the below Nichols gage. The flow operator may reduce the daily flow target to match
daily inflow at the McClure reservoir, should the daily flow target exceed the daily inflow,

Flow Adjustment Infrastructure

The flow operator adjusts the daily target flows for the river by regulating the “splitter box” valve
at the Canyon Road Water Treatment Plant control panel, and then sending a system operator to
the below Nichols gage to see what effect the adjustment had on the actual instantaneous flow.
Because of the cumbersome nature of this procedure, the daily flow targets in these
Administrative Procedures are adjusted no more than weekly. Should, in the future, the outlet
works be reengineered to be more nimble, and the below Nichols gage provide real time data, the
daily target flows may be managed and adjusted more frequently, in particular in response to
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4.8

4.8.1

4.9

4.9.1

49.2

4.9.3

climatic conditions.

Emergencies and Flow Adjustment

To help prevent an interruption in water service and to protect public health and safety, target
flows to the river may be adjusted during a water emergency. Upon implementation of a Water
Emergency Management Plan, target flows to the Santa Fe River will be adjusted pursuant to
Chapter 25-5.6 and Exhibits C (Water Warning Orange) and D (Water Emergency — Red) SFCC
1987.

Water Emergency Implementation Stages

If the operational water system supply as determined by the water division director's sole
discretion, equals between eighty percent (80%) and ninety-nine percent (99%) of operational
water system demand, thc city manager may declare a "Water Warning - Orange" water
emergency implementation stage. If the operational water system supply as determined by the
water division director's sole discretion, is less than eighty percent (80%) of operational water
system demand, the city manager may declare a "Water Emergency - Red" water emergency
implementation stage.

Chapter 25-5, Exhibit C (Amended: November 30, 2011 by Ord. No. 2011-38) states that under
"Water Warning — Orange" water emergency implementation stage, target flows to the Santa Fe
River may be suspended.

- Chapter 25-5, Exhibit D (Amended: November 30, 2011 by Ord. No. 2011-38) states that under

"Water Emergency — Red" water emergency implementation stage, target flows to the Santa Fe

River shall be suspended.

Monitoring
The City shall monitor the impacts of providing daily target flows to the river, to determine
whether the objectives identified in Section 4.1 are being met. Monitoring will provide the

- feedback necessary for the flow manager to institute adaptive management as identified in Article
-4.11; and/or to amend these Administrative Procedures to ensure that the objectives and purposes

of the target flows are being met to the fullest extent possible. City staff will coordinate and

“collaborate with community volunteers, local non-governmental organizations and other agencies

to implement a monitoring program,

Stream flow

The City will continue to monitor stream flow (in cfs) at 15 minute increments at the below
Nichols gage and the above St. Francis gage. Each of these gages will be calibrated periodically
to assure high quality data.

Wetted Distance
The City, in conjunction with community volunteers and cooperating agencies, shall develop a
methodology by which the distance the daily target flows have traveled can be measured.

Future Monitoring
The City shall consider additional river monitoring that will assist in adaptive management and in
determining appropriate daily target flows in the future. Potential parameters include:

"Soil moisture: to understand the water available for riparian vegetation under varying daily target

flows, hydrographs, and climatic conditions;
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4.10

4.10.1

4.10.2

Ecological health indicators: the presence, location, and characteristic of flora and fauna in the
river corridor;

Storm flow peak: to understand if or the how the target flows have altered the timing and
magnitude of urban storm runoff;

Water quality: to understand if or the how the target flows have altered the water quality in the
river;

Surface water infiltration: to understand the temporal and spatial distribution of stream flow
loss;

Surface/ groundwater interaction: to understand the fate of stream flow infiltration, and the
contribution, if any, of groundwater to surface water.

Accounting and Reporting

Flow Accounting

The flow manager, with data provided by the Water Division and flow operator, shall account
quarterly for the volume of water released per target year at the below Nichols gage using the
assumption that all water passing the gage has either been discharged pursuant to Article 25-13
SFCC 1987, spilled or released. The flow manager shall make adjustments as necessary to
manage the target year water allocation. The basis of the volumetric accounting will be the
official below Nichols gage record, and shall identify the periods of time during which flow
estimates were estimated (missing stream flow data results from frozen equipment, battery
failure, equipment vandalism, etc). Interim estimates can be made using the actual daily flow as
recorded by the flow operator and reported on the daily water report. Released or spilled water
shall be accounted as described in Section 5.

Reporting

The City shall endeavor to keep elected officials, the River Commission, the city manager, the
Water Division director and the public informed regarding the activities associated with Article
25-13 SFCC 1987. The reports outlined below identify specific reporting recommendations.

Report on Annual Target and Hydrograph for Upcoming Year

After April 15", the flow manager will report by email to the River Commission, the Water
Division director, Public Utilities Committee and the city manager the larget year hydrograph
based on the anticipated watershed yield. The report shall include the relevant information on
which the anticipated watershed yield was based (e.g., NRCS basin forecasts, snow-to-water
equivalent from SNOTEL sites in the upper watershed, climate predictions for the National
Weather Service and NOAA). The target year hydrograph will be posted on the City’s website.

Annual report

At the end of each year;-the flow manager shall prepare reports which describe the previous
year’s activity relevant to Article 25-13 SFCC 1987. For the previous target year the report shall
include the daily actual stream flow data (daily mean and cumulative), the annual volume
released, and annual flow, a summary of routine or special activities along the river (e.g., Fishing
Derby, River Festival) a description and explanation of deviations from the target hydrograph,
observations or recommendations related to adaptive management, and an estimate of the amount
of groundwater pumped to accommodate the daily target flows. For the current target year, the
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report shall include the annual target quantity and the target hydrograph. The flow manager will
submit the report to the River Commission, the Public Utilities Committee, the City Council, and
post the report to the City’s website.

Periodic Actual Stream Flow Report

The flow operator and Water Division staff will record and track actual daily flow at the below
Nichols gage in an Excel-compatible spreadsheet. The flow operator shall send the electronic
spreadsheet to the flow manager approximately monthly.

Daily Water Report

The flow operator and Water Division staff will report actual daily flow at the below Nichols
gage on the Daily Water Report, which is emailed to any interested party and posted on the City’s
website.

4,11 Adaptive Management
4,111 Adaptive Management Goals
The goal of Article 25-13 SFCC 1987 is to provide for flows in the river, while providing the City
with flexibility in managing both the water supply system and river flows. The target
hydrograph, dry year hydrographs and critically dry year hydrograph are designed to match
Article 25-13. \, and these Administrative Procedures, that the flows to the river be managed in a
manner to optimize the benefits of the flows to meet the objectives. Hence, these procedures
allow for and encourage adaptive management, provided that the annual target is not impacted.
4.11.2 Adaptive Management Conditions and Considerations
The following conditions and considerations may influence or provide cause for adaptive
management:
a. High flows or flood risk
b. Timing, intensity and/or scale of monsoon events
¢. Periods of exceptionally dry weather
d. Scheduled community events
e. Maintenance/improvement work within the river channel or on water supply infrastructure
f. Maintaining daily target flows equal or below inflow into McClure Reservoir
g. Feedback from monitoring data
h. Change in snowpack or watershed yield conditions (e.g., late snowfall) after the beginning of
the flow year
5. Annual Fishing Derby
The City of Santa Fe's Annual Fishing Derby takes place each year on the first Saturday in June.
The Fishing Derby provides opportunities for children and families to join with neighbors to
experience a fun and engaging day by the river, to learn about the Santa Fe River and riparian
ecology, and to learn fishing skills.
In dry years when the anticipated watershed yield is less than 50%, or, if for other climatic or
hydrologic reasons daily target flows adequate for the Fishing Derby cannot be met, the Fishing
Derby will be suspended.
03/05/2012 15
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6. Miscellaneous Provisions

6.1 Amendments. These Administrative Procedures may only be amended pursuant to a duly
adopted resolution of the Governing Body.

6.2 Severability. In the event that a court of competent jurisdiction shall determine that any
provision these Procedures are invalid, unlawful or unenforceable, the remainder of these
Administrative Procedures shall remain in full force and effect.
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Appendix A
Dry Year Hydrographs
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February 23, 2011

Brian Drypolcher

River and Watershed Coordinator
City of Santa Fe

PO Box 909

Santa Fe, NM 87504

Dear Brian,

Toby Herzlich & Co and Natural Systems International have compiled the following documents from the
Public Facilitation & Community Outreach Process for the “Bypass Flows for the Santa Fe River — 1000
AFY” project. We feel that the community and key stakeholders were successfully engaged through this
public process and we hope that these results prove useful to the City as you move to approve an
ordinance and administrative procedures.

We have also provided a digital draft of administrative procedures that are based upon the
recommendations in this document, copies of the flow hydrograph/calculations and digital versions of
this report.

We have enjoyed working with the City through this process and wish you the best of luck in moving
forward from here.

Regards,

Toby Herzlich & Erin English
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THE QUESTIONS — AND HOW THE PROPOSED FLOW HYDROGRAPH ADDRESSES THEM

1. Community Objectives for 1000 AFY Flows?

a. Create an Ecologically Healthy Vegetative Corridor

b. Benefit the Entire Community with Flows

c. Nurture a Beautiful, Natural Urban Greenspace w/ water in arid environment

d. Provide an Educational Resource for Schools & Community Stewardship

2. Target Flow Season? Start/End Dates?

a. Year-Round Trickle during ‘Shoulder Seasons’ (Jan-Mar & Oct-Dec)

b. Spring Pulse to San Ysidro/Rt. 599 (Mid May-Mid June)

¢. Summer Flows through Downtown (Mid June-Mid Sept)

d. Summer Pulse to San Ysidro/Rt. 599 (Early July)

3. Preferred Flow Regime? Desired Flow Season Hydrograph?

a. See Target Flow Season/Start-End Dates above.

b. The proposed hydrograph represents an average; operators need the flexibility to shift pulses,
dates and minimum flows based upon seasonal triggers such as seed dispersion, community
cultural events, snowpack levels and monsoonal storm activity.

4. Adjustments during dry years?

a. The proposed general philosophy is to support flow in the River even during dry years/drought.

b. 1,000 acre-feet annual dedication will be maintained in conditions equal or greater to 75% of
average watershed yield.

c. When watershed yield drops to levels 75% or lower of average snowpack on April 15", the
1000AFY will be proportionately reduced according the percentage of average watershed yield.

For example, in a year with a 55%-below-average-yield, the water dedicated to the River will be:

1000 AFY x 55% = 550 acre feet.

d. In extremely dry years, defined as watershed yield <30%, flows will be kept at a minimum
amount needed for two 100 acre-foot pulses, plus year round flows of 0.15 CFS, for a total of
approximately 300 AFY.

5. What constitutes an ‘emergency’ to suspend that flow?

a. Flows may be adjusted or curtailed by the City Water Division in response to an emergency

situation: to prevent an interruption in water service and to protect public health and safety.
6. Adjustments during wet years?

a. Flows will not be increased above 1000 AFY, but ‘spills’ may provide additional flows in the
River. Any water ‘spilled’ may count toward the dedicated flow for that day or period, but will
not substitute for dedicated flows scheduled before or after the ‘Spill’ period.

b. The reason that a portion of some spills are counted toward the 1000 AFY is to balance benefits
between wet and dry years, allowing the ‘resting’ of groundwater wells during the wet years
and dedication of water to the River in drought years.

7. Other Considerations

a. Working toward water management agreements with local Acequia associations.

b. Infrastructure improvements for controlling and measuring water releases from Nichols
Reservoir more efficiently.

| Managing 1000 AFY of Water Dedicated to the Santa Fe River: Summary 2-2-11
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Introduction

The City of Santa Fe is in the process of formalizing its commitment to dedicate 1000 acre-feet of water
per year (AFY) to the Santa Fe River and is gathering public input to craft the ordinance and
administrative procedures that will guide these ‘dedicated flows’. The primary objectives for the City
are to create a set of recommendations, which include a flow hydrograph and contingency plans in the
event of wet or dry years, or an emergency. The City posed the following questions to the community; a
summary of responses that evolved from the public outreach process are summarized below:

1. Community Objectives for 1000 AFY Flows?

a. Create an Ecologically Healthy Vegetative Corridor

b. Benefit the Entire Community with Flows

c. Nurture a Beautiful, Natural Urban Greenspace w/ water in arid environment

d. Provide an Educational Resource for Schools & Community Stewardship

2. Target Flow Season? Start/End Dates?

a. Year-Round Trickle during ‘Shoulder Seasons’ (Jan-Mar & Oct-Dec)

b. Spring Pulse to San Ysidro/Rt. 599 (Mid May-Mid June)

c. Summer Flows through Downtown (Mid June-Mid Sept)

d. Summer Pulse to San Ysidro/Rt. 599 (Early July)

3. Preferred Flow Regime? Desired Flow Season Hydrograph?

a. See Target Flow Season/Start-End Dates above.

b. The proposed hydrograph represents an average; operators need the flexibility to shift
pulses, dates and minimum flows based upon seasonal triggers such as seed dispersion,
community cultural events, snowpack levels and monsoonal storm activity.

4. Adjustments during dry years?

a. The proposed general philosophy is to support flow in the River even during dry
years/drought.

b. 1,000 acre-feet annual dedication will be maintained in conditions equal or greater to
75% of average watershed yield.

c. When watershed yield drops to levels 75% or lower of average snowpack on April 15™
the 1000AFY will be proportionately reduced according the percentage of average
watershed yield. For example, in a year with a 55%-below-average-yield, the water
dedicated to the River will be: 1000 AFY x 55% = 550 acre feet.

d. Inextremely dry years, defined as watershed yield <30%, flows will be kept at a
minimum amount needed for two 100 acre-foot pulses, plus year round flows of 0.15
CFS, for a total of approximately 300 AFY.

5. What constitutes an ‘emergency’ to suspend that flow?

a. Flows may be adjusted or curtailed by the City Water Division in response to an
emergency situation: to prevent an interruption in water service and to protect public
health and safety.

6. Adjustments during wet years?

a. Flows will not be increased above 1000 AFY, but ‘spills’ may provide additional flows in

the River. Any water ‘spilled’ may count toward the dedicated flow for that day or

| Management of 1000 AFY in the Santa Fe River: Report of Recommendations Feb. 2, 2011
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period, but will not substitute for dedicated flows scheduled before or after the ‘Spill’
period.

b. The reason that a portion of some spills are counted toward the 1000 AFY is to balance
benefits between wet and dry years, allowing the ‘resting’ of groundwater wells during
the wet years and dedication of water to the River in drought years.

7. Other Considerations

a. Working toward water management agreements with local Acequia associations.

b. Infrastructure improvements for controlling and measuring water releases from Nichols
Reservoir more efficiently.

Proposed Hydrograph Overview& Introduction

The proposed flow hydrograph (i.e. flow pattern) to guide the dedication of 1000 AFY of water to the
Santa Fe River from the City’s reservoirs was developed directly from input from over 30 local
stakeholders (including the Mayor and various City Councilors), a 90+ attendee community meeting, a
13 community-member Core Working Group and City technical staff. The Core Working Group (CWG),
who took public and stakeholder contributions into careful consideration, ensured that the proposed
hydrograph effectively integrated community values, water supply limitations, legal constraints,
biological/ecological needs and infrastructure shortcomings.

The result of an intensive 2-day workshop with the Core Working Group and City Staff, the proposed
hydrograph and wet/dry year and emergency scenarios were thoroughly vetted — checked and checked
again - against the community objectives and various constraints. Using the best information available,
the Core Working Group and City Staff arrived at the proposed hydrograph and dry/wet/emergency
scenarios with full consensus.

Creation of the hydrograph and dry/wet/emergency scenarios required diligent balancing of objectives,
needs and constraints, while still accommodating numerous ‘unknowns’. Efforts were made to account
for the highly variable nature of weather patterns in this region and the resultant watershed yield, snow
pack, rainfall patterns, monsoonal rainfall and temperature fluctuations. Although useful studies have
been completed, much remains unknown about aquifer recharge beneath the river, the distance
dedicated water will travel in the river bed, and the amount of moisture it takes to support new and
established native riparian plants and trees.

Biologists, ecologists and restoration specialists provided insight into the needs of the native riparian
vegetation, wildlife and aquatic organisms. Technical staff from the City provided historical weather
data, daily and annual flows at various points along the river, watershed yield, reservoir levels and
management of the data needed to create an acceptable hydrograph. Community members active in
cultural activities and development of parks and open space ensured that the needs of south/west side
communities along the river were met in addition to those downtown,

| Management of 1000 AFY in the Santa Fe River: Report of Recommendations Feb. 2, 2011
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Community Objectives — Basis of Creation of Hydrograph/Flow Pattern

The following four objectives arose out of the question - “what is important to you about the River?” —
posed to over 30+ stakeholders and the 90+ participants in the first community meeting. Responses
were counted, tallied and used to define these top four priorities for managing water in the River.

1. Create an Ecologically Healthy Vegetative Corridor

a.

With the limited amount of water available, strive to support the maximum amount of
riparian plantings and wildlife habitat along the river.

Create a constantly-wet section of river in the upper watershed by providing a year-
round trickle of flows. This section will serve as a river refuge to seed downstream
reaches with river life.

2. Benefit the Entire Community with Flows

a.

Use the water equitably to benefit as much of the Santa Fe community as possible — not
just downtown residents and visitors.

Provide flow ‘pulses’ that run for 1 week or more and that reach at least to San Ysidro
Crossing {Village of Agua Fria) and Rt. 599/Camino Real River Park.

Provide flows for Community Events such as the Fishing Derby/River Festival and the
Village of Agua Fria River Blessing, all important cultural events associated with the
River.

3. Nurture a Beautiful, Natural Urban Greenspace w/ water in arid environment

a.
b.

Create access to nature and open space within the urban environment.

Support native riparian vegetation and plantings along the River from the upper
watershed to at least Rt. 599/Camino Real River Park through flow pulses targeted to
provide crucial moisture to new and established plantings.

Time the ‘spring pulse’ to coincide with the release of tree seeds to aid in their dispersal
and germination.

4, Provide an Educational Resource for Schools & Community Stewardship

a.
b.

Provide spring pulse flows to facilitate school river-planting and celebration activities.
Create flowing river opportunities for children and families to access during the
summertime.

Although various other objectives — aquifer recharge, acequia use, tourism, erosion control — were
discussed and valued by the community — they did not score as highly as the four above. Thus these
four objectives represented the primary guiding principles as the Core Working Group and City Staff
created the proposed hydrograph/flow pattern and dry/wet/emergency scenarios.

| Management of 1000 AFY in the Santa Fe River: Report of Recommendations Feb. 2, 2011
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Built-In Flexibility: River Flows & Water Resources Management

The proposed flow hydrograph and wet/dry/emergency scenarios provide the City with flexibility in
managing the River flows and their water supply system, while also ensuring that there will always be at
least some flows of dedicated water in the Santa Fe River.

Weather in the Santa Fe region is historically highly variable in terms of rainfall and snowfall, two of the
primary sources of water for the Santa Fe River. The City must properly and sustainably manage its
drinking/potable water resource mix — including the watershed’s reservoirs, City wells, Buckman Wells
and the new Buckman Direct Diversion (BDD). Water conservation efforts over the past ten years have
brought Santa Fe’s average per-person water consumption down by an astounding 38%, and with the
addition of the Buckman Direct Diversion water (Spring 2011) as a source of supply, the City is now
positioned to more confidently dedicate a portion of the watershed flows into the Santa Fe River, while
resting the groundwater well fields.

Historically, before the City established a resolution or ordinance guiding the release of water into the
River, in a ‘normal’ year, no water would be ‘spilled’ from the reservoirs — i.e. all of the water that
flowed into the reservoirs would be used to supply potable/drinking water. So, in ‘normal’ and ‘dry’
years — which combined occur approximately 55% of the time -- the Santa Fe River would be 100%
dependent upon only rainfall and snowmelt that occurred downstream of the reservoirs. In ‘wet’ years
—which occur approximately only 33% of the time -- some water would have to be spilled to manage
water levels in the reservoirs, and thus the River has historically only seen releases during these ‘wet’
years.

The proposed hydrograph assures that 1000 AFY of water will be dedicated to the River during ‘normal’
and ‘wet’ years. Flows will be proportionally reduced (by percentage), and hit a minimum ‘bare-bones’
level during ‘dry’ years. Only in the case of an emergency (such as fire in the watershed, failure of the
BDD, etc.) will flows to the River be temporarily suspended as a precautionary measure. In ‘wet’ years,
the River will likely see flows somewhat or substantially over 1000 AFY. The wet/dry/emergency
scenarios are outlined in further detail below.

Wet/Dry Year and Emergency Scenarios

Wet Years

During Wet Years (defined as average snowpack on April 15™>135% of normal), a full 1000 AFY will be
dedicated to the River. During the Spring Pulse defined on the hydrograph, if additional water —above
and beyond the daily flow (in cfs) prescribed by the proposed hydrograph pulse - must be ‘spilled’ from
Nichols Reservoir to manage water levels and minimize flooding, this water will not be counted toward
the 1000 AFY of total flows. It will count, however, toward the 1000 AFY flows prescribed for those
specific days/time periods. Thus in wet years, the River could receive more than 1000 AFY of water. The
counting of a portion of spilled water toward the 1000 AFY total allows the groundwater wells to
potentially be rested in wet years. The bypass constraint identified earlier restricts the City, evenin a
very wet Spring, from being able to store an abundance of water in the Spring to re-release later in the
Summer, Fall or Winter when weather could be drier.

| Management of 1000 AFY in the Santa Fe River: Report of Recommendations Feb. 2, 2011
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Associated Recommendations/Challenges

- Acequia agreements: Can the City work with the Acequia groups to minimize the impact of their
withdrawals on ‘bypass water’? For example, measure and report diversions regularly, time
diversions with abundant flows, use irrigation conservation measures (like watering at night),
etc?

- Infrastructure upgrades at the gages and outlet structures to make the physical release and
measurement of water more efficient, adaptable and accurate.

Recommendations that were not fully discussed and agreed-upon at the CWG retreat but that did
receive some discussion:

Dedicated Flows to the Santa Fe River may be altered if the City experiences a water supply emergency.
Although no definitive definition of ‘emergency’ was decided upon by the group, several scenarios were
mentioned as possibilities. The overarching goal is to permit the Water Division to avoid interruptions in
water service and to protect public health and safety.

Examples of emergencies could include:
- Events that could cause an interruption in service or threaten public health and safety.
- Afirein the watershed that threatens water quality and/or quantity flowing into the Reservoirs.
- Afailure of the water infrastructure that permits control and monitoring of flows into the River,
including valves, gauges, gates, piping, etc.
- Afailure of the Buckman Direct Diversion project (BDD), the Canyon Road Water Treatment
Plant, transmission lines or other water infrastructure.

Definitions

a. Acre Feet (AF) or Acre Feet per Year (AFY): term to describe the quantity of water. An acre-foot is
the amount of water required to fill an area of 1 acre with 12” (i.e. 1 foot) of water. One acre-foot is
equal to 325,851 gallons.

b. Average Watershed Yield: defined as yield of water expected from the upper watershed annually as
of April 15™ as compared to the historical record average. The anticipated watershed yield is
measured as a % of average snowpack. The watershed’s approximate average vyield is ~5,000 AF.

c. Buckman Direct Diversion Project (BDD): Water supply project that will utilize surface waters from
the Rio Grande. Expected to be fully operational in late Spring 2011.

Cubic Feet per Second (cfs): term to describe the flow rate of water.

Dedicated Flows: The amount of water the City has dedicated to the River — during Normal/Wet
years it is equal to 1000 acre-feet per year (AFY); during Dry Years it is equal to 300 acre-feet per
year (AFY).

f. Emergency: defined as a situation that would cause an interruption in the Water Division’s ability to
provide water service or that threatens public health and safety.

g. Natural Hydrograph: The natural hydrograph {in cfs) can be shown either for water naturally
entering the upper-most reservoir (McClure) or for water passing through a gauge further
downstream (Ricardo Gauge, for example). In either case, the hydrograph ‘line’ created represents
water that enters either the reservoir or River naturally based upon snowfall, stormflows, etc.
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h. Proposed Hydrograph: The proposed flow rate (in cfs) of dedicated water in the Santa Fe River as
measured at the gauge just below Nichols Reservoir. The hydrograph ‘line’ created by the proposed
flow rate represents the flow rate of the water that enters the River intentionally as ‘dedicated
water’ toward the 1000 AFY. The proposed hydrograph line does not show storm flows, ‘spills’ or
other flows that occur naturally downstream of the Nichols gauge. The area beneath the line
(shown in solid colors) represents the total annual amount of water dedicated to the River (typically
1000 AFY). Also referred to as ‘flow pattern’.

i. Spills: The water that the City allows to flow out of the reservoirs (typically in the Spring) to control
water levels in the reservoirs; spills are most often a response to a high snowmelt period. Spills do
not necessarily occur every year, but they often do occur during wet years.

Prepared by:
Erin English, PE LEED AP
Feb. 2,2011
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Additional Considerations
BYPASS FLOWS IN THE SANTAFE RIVER

Additional Recommendations gathered during the Public Engagement
and Community Outreach Process

The following recommendations emerged from the Community Outreach Process and are considered to
be supplemental to the Administrative Procedures:

1. The City should explore establishing flow reporting agreements with Acequias to create records
of the surface water withdrawals by the Acequia Associations that have rights to the water. The
City may also want to consider working with the Associations to help improve the water
efficiency of their operations (watering at night, install more flow monitoring, etc).

2. Based upon existing infrastructure challenges, improvements in infrastructure should be
implemented to allow for more nimble adjustments so that flows can be more quickly and/or
frequently adjusted. Upgrades may also include improved flow monitoring during winter
periods when the stream may be frozen.

3. A more comprehensive Monitoring Plan is needed to adequately assess the impact of Dedicated
Flows and to ensure that the City releases water in accordance with the Community Objectives.
The Monitoring Plan can be used as a tool for Adaptive Management. Several related topics
arose during Community Process:

a. The community ~ through coordinated efforts of community groups, schools and/or
the Watershed Association — may be interested in assisting with ongoing monitoring of
water flow and ecological health indicators. The City should consider building a website
(with possible social network integration) that updates the community on flow events
and provides a vehicle for gathering feedback or river reports. The City may want to
consider pursuing outside funding (or assisting the Watershed Association in doing so)
for these initiatives.

b. Additional Monitoring — Several ideas about additional monitoring capabilities that the
City should consider emerged from the Core Working Group workshop. These included
the use of soil moisture meters and potentially shallow groundwater monitoring wells
that would help the City understand the needs of riparian vegetation and movement of
subsurface water.

4. The City should maintain flexibility in scheduling flows and may need to fine-tune flow releases
around the Fishing Derby dates. If the City finds a conflict with the hydrograph (in terms of
meeting bypass flow constraints or other scenario), a shift in dates for the Fishing Derby should
be considered.

5. The City should remain sensitive to the equity issues surrounding the use of Dedicated Flows
and when possible, aim to provide as much water to points further downstream as possible (i.e.
Village of Agua Fria and/or the intersection with Rt. 599).

[Additional Considerations NSI & Toby Herzlich & Co
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Parking Lot Issues
The following considerations are not directly related to the release of Dedicated Flows, but were
discussed by Stakeholders, Community Members and/or Core Working Group Members

1. Improve stormwater management throughout the developed areas of town to slow and filter
the release of stormflows to the River and help reduce erosion.

2. Improve stream channel design to maximize the impact of stormwater flows (i.e. spread flows
to the floodplain, etc).

3. Several suggestions were made to develop small pools or impoundments within the river
corridor to create wet zones that would retain water for a longer period of time after flow
pulses or storm events.

4. Continue to improve and expand upon water conservation initiatives to help reduce water
demand.

5. Wastewater Reuse. Consider pumping reclaimed wastewater effluent from the treatment plant
through the downtown portions of the river channel and/or implement small-scale
decentralized wastewater treatment projects. Release these flows to the river channel at
locations above the wastewater treatment plant. Consider using reclaimed effluent to irrigate
riparian vegetation.

| Additional Considerations NSI & Toby Herzlich & Co
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Santa Fe River 1000afy Flows
Stakeholder Interviews Summary
January 4, 2011

The purpose of the Santa Fe River Flows pubic engagement process is to determine
community values about the management of 1000afy of flows in the Santa Fe River,
and to make a set of recommendations to the City about how to direct and administer
such flows. During the initial stages of this initiative, the consultant interviewed 37
community stakeholders, including City and County officials, representatives of
community groups, environmental restoration groups, businesses, tourism industry
leaders, acequias, and neighbors living along all stretches of the river (please see
appendix for a list of people interviewed). About a dozen of those people volunteered
to serve on a Core Working Group (CWG) to synthesize community input from
interviews and community meetings and develop concise recommendations for the
City.

This paper summarizes the findings of the stakeholder interviews, particularly peoples’
views about what is important to them about having water in the river, the objectives
that this water should meet, and suggested strategies for how to manage the flows to
serve these priorities. In addition, several key questions were raised for consideration
in the process. The aim of this paper is to provide guidance to the CWG and other
interested parties within the City as context for more detailed deliberations, and the
lay a foundation for the design of two broader community meetings.

Values / Priorities — What is important about a living river to you and your
constituents and for what purposes would you want to see the river flow?

Stakeholder comments included the following set of objectives for flows in the Santa Fe

River. Asterisks indicate the number of respondents who specifically mentioned the
corresponding objective:

Santa Fe River 1000afy Flows  Stakeholder Interviews Summary
Submitted by Toby Herzlich
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Improve ecological conditions and resiliency ok sk sk ok ok ok
Thriving cottonwood and willow plantings (care for investment) A A kAKX
Habitat for birds, animals kA
Fish downtown *

Aquatic insects in some part of the reach *
Aesthetic urban greenspace (place to be in nature, near water, in arid ok ok
lands)

Continuous flow downtown e
Recharge aquifer, private wells, and city well fields ok
Prevent erosion damage from flood events * ok

Including issues re. property values *

Connect us as a community across culture and geography ok
Build ecological stewardship values *kk
Equity of benefitting entire community (flow downstream) Ak AR
Get acequias running *

Recreation - general *k
Playing in water with kids and families ok

Tourism Draw wokx

Schools use as outdoor classroom *k

Strategies — What would you consider an ideal flow regime, balancing factors of flow
volume, distance, length of season? What to do in case of drought?

Stakeholders offered a range of ideas for how to manage the 1000afy flow allocations.
The comments below represent specific ideas that were mentioned during interviews.
Asterisks indicate the number of people who made this comment or a comment very
similar. Some of the comments are complementary, while others are contradictory.
The biggest variation tended to be in recommendations about what to do in case of
drought — some felt that it is important to reduce flows when water is scarce; others
felt that the river allocations not be sacrificed more than community uses, and that
reductions should be mutual and proportional.

Santa Fe River 1000afy Flows  Stakeholder Interviews Summary
Submitted by Toby Herzlich
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Significant spring pulse (or snowmelt runoff), followed by much smaller flows
into July (2 cfs?). Hopefully the monsoon rains will then kick in. The high runoff
will create a sponge effect for riparian systems, which will then retain water in
the river channel even as the flows become a trickle. Native vegetation can take
root again in downtown and will slowly migrate through the system.

& ok ok ok ok

Try to mimic flow patterns as much as possible

% %k % % %k

Periodic summer pulses at higher flow rates (every three weeks?) to saturate
downstream plantings, at least for a few years until willows and cottonwoods get
established at San Ysidro. Plant requirements as bottom line.

ok ok ok

Release in mid-spring until mid-fall. Time summer pulses to correspond to when
people can enjoy the water — weekends, holidays

ok ok ok %k

Larger, less frequent releases lead to more beneficial results — watering
downstream trees, community engagement, higher flows for kayaking

Create dams or small retaining ponds every quarter mile or so to keep water in
the river longer

% %k %k

During wet years, start releases later in the season, or time for before and after
spillovers

Counting the spring spillover toward the 1000afy will create early season
imbalances

Spread the water th----gh the full year, even though it won’t go past St. Francis

Experiment for the first three years with different regimes and monitor the
results

%%k

Consider building in a review process into the ordinance, with annual reporting
requirements. Include groundwater monitoring to check aquifer recharge.

%%k

Improve the regulation system so that flow rates can be adjusted more nimbly.
Turn off during monsoon rains. (consider setting priorities now that can be
implemented later when infrastructure improves)

%%k

Consider shutting off flows at night

% %k %k

Work with County to use some of their excess capacity from SIC diversion

Release “1000afy in addition to the legal obligations to the acequias”
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Look at the river and the community as co-equal in importance. Don’t shut off
river because of drought — river should be proportionally reduced with
community reductions.

* %k %

If there is a drought in the Santa Fe watershed, consider bringing in more Rio
Grande water

It would be an error to turn off the river in drought years and risk losing the
investment in downstream riparian plantings — they are not easily replaced

In drought times, if reservoirs drop to a certain level, reduce river flows by x%.

* kK

It’s OK to ebb and flow in response to weather and human demand.

We live in a dry climate. Don’t create expectations that the river is immune to
drought. Is it realistic to put water in the river in a dry year?

Key Questions

Several questions came up in interviews that stakeholders felt need to be addressed as

part of the deliberation process:

= To what degree does the river flow affect the baseline of the water table?

*  What do we know about aquifer recharge from river flows?

= What would have happened naturally to the river in drought years (pre-development?)

= |s the 1000afy in addition to spring spillover?

= How much flexibility in flow patterns will the current infrastructure allow? Can we

create a flow management plan that is responsive to weather patterns?

®*  How much additional water with the BDD provide, and how does that affect the

assumptions about how much we need to keep in the reservoir?

®  What is better for keeping riparian plantings alive? — periodic pulses or an ongoing

trickle?

®  Can the CWG continue to serve a function in decision-making around adjusting flows in

drought years or times of emergency?
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People interviewed (as of Jan 4, 2011)

City Officials

Mayor, David Coss

Councilor Rebecca Wurtzburger
Councilor Patti Bushee

Councilor Carmichael Dominguez
Marcos Martinez - City Attorney

Santa Fe County Officials
County Commissioner Virginia Vigil

City Staff and Contractors

Brian Drypolcher — River Coordinator
Marcos Martinez — Assistant City Attorney
Claudia Borchert — Water Division

Amy Lewis - Hydrologist

Santa Fe River Commission
Jerri Jacohi-Chairman

Jim Lutropia
Dale M. Doremus
Samuel Gerberding

Community Groups
Old Santa Fe Foundation-Tim Maxwell

RiverSource - Rich Schrader

Santa Fe Art Institute - Diane Karp

The Camino Real River Connection - Nichoe Lichen
Santa Fe Watershed Association - Felicity Broenner
BDD member at large - Conci Bokum

League of Women Voters - Neva Van Peski

Historic Design Review Board - Cecilia Rios

Saint Francis Cathedral — Jim Cutropia

Neighborhood Groups / Acequias

Canyon Road HOA, Richard Ellenberg

Acequia Muralla - BC Rimbeaux

Acequia Madre - Phil and Eleanor Bove

Riverside landowner — David Baca

Agua Fria Villiage — Melinda Romero Pike, William Mee

Environmental Groups
Wild Earth Guardians - Jim Madison

Nature Conservancy - Bob Findling
Earth's Birthday project - Cliff Ross
Audobon Center — Steve Cary
WaterCulture.org - David Groenfeldt
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Santa Fe Watershed Association — John Utton

Business Groups
Chamber of Commerce - Simon Brackley, Fidel Gutierrez

Downtown Hotels Focus group —
Stefan Huber, Inn at Loretto
Debbie Swanson, Inn on the Alameda
Michael Newbrand — Hilton Hotel
Robert Ruiz — Garretts Desert Inn
Sam Gerberding — Inn of the Governors

State Water Professionals
State of NM RERI Program - Karen Menetry
Groundwater Quality Bureau — Phyllis Bustamante
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Water in the Santa Fe River — 1000 AFY

Community Meeting #1  REPORT
January 13, 2011

Meeting Participants

Public Attendees: Approximately 85 people participated in the meeting, with a wide range of ages and
interest areas, including participation from all over town (a complete list of participants and
neighborhood distribution will follow as an attachment)

Public Officials: Mayor David Coss and Councilor Carmichael A. Dominguez were present, as were City
staff members Brian Drypolcher, Claudia Borchert, Marcos Martinez and City Attorney Geno Zamora.

Introduction by Mayor Coss

Mayor Coss provided the introduction to the public at the meeting and gave an overview to frame this
meeting and the overall public process. The Living River Initiative is a unique and significant effort for
Santa Fe and within the greater Southwest; it is history-making and precedent-setting to dedicate a
significant portion of a municipality’s potential water supply to the ecological health of the river and to
the community benefits that come with it. The Mayor welcomed everyone to the meeting, thanking the
Attorneys, City Staff and participants at the meeting.

Overview by Toby Herzlich
Toby introduced the crowd to the public process and the specifics of this first public meeting. She asked
the crowd several questions and implored them to raise their hand or to stand up:

Toby asked participants to stand up or raise their hands for the following:

e If you were in this room 3 years ago for an earlier meeting about the River — 1/3 of the room.
e If you have been part of dreaming this into being in some way — most of the group.

o Lifelong member of the community — 20 people

e New to the community, less than a few years — 10 people

e Student or Teacher or educational involvement — 10 people

e  Work in Business — 10 people

e  Work in the Arts — 15 people

e Work in environmental field — 50-60

® Play involved in natural environment —50-65

The purpose of the process we are undertaking is to advise the City about how to manage the 1000 acre
feet per year (AFY) of flows for the River. The reason why the City is undertaking this process is that
although it’s a very big deal to create a law governing flows of 1000 AFY, it's not enough water to create
an entirely ‘living river’ for the whole stretch all year long.
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This public conversation is about the way in which to use this water — to benefit the River, the
community, and the community’s relationship with its natural environment. That is what we are here to
discuss. The result of this process will be presented to the Mayor and City Council. We will grapple
tonight with tradeoffs. We are looking for direction on how to “spend” this 1000 acre feet, and are
looking for the range of views of what is important. Really, this is a community values exercise — what is
important to us as a community. We need to listen to each other and appreciate differing viewpoints.

Groundrules

- Listen to Learn

- Welcome Diverse Views

- Focus on Interests, not positions
- Stay focused on Task at Hand

- Take Breaks as Needed

- Help out Facilitators

Agenda

- Welcome & Overview

- Groups —what’s important to us about the River?
- Education — 1000 acre feet — why? What? How?

- Groups: Review possible scenarios for flows

- Next Steps

Group Exercise #1 — Community Values around the River

Toby directed each table of 8 to first introduce themselves, and tell the group why they were there.
Table members were then to discuss the list of values around the river that had been generated through
a series of more than 30 interviews with community stakeholders. Each person received 3 stickers with
which to prioritize their top 3 values or objectives. The data from the tables were collected and the
results tabulated; see below. Additional comments pulled from notes taken by each table are included
at the end of this document as a supplement.

Since the Stakeholders and Community Meeting #1 participants were asked to evaluate a similar set of
questions about ‘values’ around the river, both sets of totals are included below (numbers should be
evaluated in relation to other topics in the same column, to assess the relative priority among the
values). Topics in red received the largest share of votes from the public meeting.

Summary of Community Objectives for the 1000afy flows. It is clear that when the results from the
public meeting and the stakeholder interviews are cross-referenced, the value of “/mprove ecological
conditions and resiliency” and the sub-categories of trees/vegetation and animal habitat, are the top
values shared across the board.

Second in priority ranking is the objective of “connect us as a community across culture and
geography”, with an emphasis on creating “equity of benefitting the entire community” with flows
throughout the reach of the river.
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Presentation by City Staff — Brian Drypolcher, Claudia Borchert and Marcos Martinez

The City staff prepared a Powerpoint presentation to outline the technical aspects of the Living River
Initiative, the ways in which water gets into the River, the details of the City’s water supply portfolio
(groundwater, surface water mix) and legal considerations. Claudia then outlined three flow scenarios
as examples of how the 1000 acre-feet per year could be administered.

The three flow scenarios include:

1. Year-Round flows to Patrick Smith Park (Northeastern end of downtown)
2. Summer flows to Guadalupe Street

3. May through October pulsed flows to San Ysidro Crossing and beyond

Claudia outlined these scenarios through the use of three graphs showing the historical flows at Nichols
Reservoir (which represent water that would naturally enter the river if there were no reservoirs), the
‘average’ year flows that are released below the reservoirs (based on 2008) and the proposed
distribution of the 1000 acre-feet per year. Each scenario’s ‘1000 AFY’ graph varied according to the
release pattern. Copies of these graphs were distributed to each table.

Group Exercise #2 — Discussion and Prioritization of the Flow Patterns
Toby directed each group to consider the three flow scenarios — and possible hybrids — and to rank them
according to preference. Groups were to discuss the pros and cons of each scenario.

Overall, Scenario #1 — Year-round flows to Patrick Smith Park — received the lowest level of support since
it did not reach very far into town. Some participants pointed out, however, that this section of river
would be very much ‘alive’ and hold the potential to revitalize downstream reaches over time.

Scenario #2 — Summer flows to Guadalupe Street — received mixed reception, with some support linked
to its potential to create a much more robust river corridor through the downtown area and the
opportunity of supporting a basic level of aquatic organisms and riparian vegetation.

Scenario #3 — pulsed flows to San Ysidro and beyond — received the most support, being most popular
within the room for the following reasons:

e Equity — this scenario has the largest potential benefit for the whole community since a much
longer stretch of river would receive water, at least periodically. Many Village of Agua Fria
residents, among the majority of others, supported this idea.

e  Riparian Vegetation support — creation of a green belt along the greatest length of river is most
possible with this scenario.

¢ Downtown flows- these would be substantial when the river is flowing.
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Some potential revisions were suggested to enhance Scenario #3:

e Building in some flexibility into the operational plan to adapt the pulses based upon the levels of
annual spring snowmelt runoff.

e Reducing the Sept-Oct pulses to more closely match the river’s natural hydrograph

¢ Shifting flows somewhat to provide a small amount of year-round baseflow (i.e. ‘trickle’) along
with the pulses, so that the river doesn’t entirely dry out in between pulse periods — some of
this baseflow water may possibly be obtained by reducing the late fall pulses to more closely
match the hydrograph.

e More clearly describing and outlining the goals and objectives associated with this scenario.

e Don’t call this “the irrigator” strategy

Final Summary Comments

At the conclusion of the meeting Toby asked for additional input, comments, or questions from the
participants:

¢ Can there be flexibility built into the flow management so the pulse scenario (#3) can be
adjusted seasonally based upon snow pack?

e Asuggestion was made to develop small pools or impoundments within the river corridor to
create wet zones that would retain water for a longer period of time after flow pulses or storm
events

e Some of the youth attendees felt strongly that ‘water is not for tourists’ and should be used to
benefit the entire community, particularly those living on the Southside who would also
appreciate the experience of a flowing river.

e Adrought scenario is needed to ensure that water still flows to the River even in dry times. The
City has developed policies to ensure that public park landscaping does not dry out and die
during drought years and this concept could/should be applied to the river, too.
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APPENDIX — ADDITIONAL NOTES AND COMMENTS GATHERED FROM THE FIRST

PUBLIC MEETING
January 13, 2011

Note Card Comments

Note cards were available for comments. Most comments related directly to “Parking Lot” issues (issues
distinct from the management of 1000 afy) and are thus recorded there. The following comment was
also submitted:

City has 5000 A.F. right to use. 1000 A.F. of that 5000 A.F. should be dedicated to river. Overflow (above
5000 A.F.} should also always be dedicated to flow in the river.

Parking Lot Issues {On Board and Submitted via Note Card)

e water to new development and not to existing people

* restoring a natural river by having this philosophy and it meets all the goals on the sheet
e stormwater management

traditions of Agua Fria Village to have flowing river, acequias and farmed fields

growth policy which says limit growth, conservation important

lack of ecological knowledge that decision makers have

finish adjudication on Santa Fe Basin

spiritual health of community

should be all-inclusive because river extends beyond city limits. Reservoirs are in National
Forest, not City land.

* maximize benefits from storm flows, especially in summer

e acequias: flow and water rights

e  City’'s growth vs. river flows

¢ ecological knowledge

e what counts as 1000 A.F.?

e whatis a drought?

e smallscale, localized wastewater treatment

Table Comments — Group Exercise #1: Summary/Excerpt of Notes from Each Table

General Comments

-Ecological, Fish important

-Don’t trust city

- Need a Growth mgmt plan

-Natural area, Birds (don’t tease), Children, Tradition of flowing, Beauty

- Water and river are sources of life

- If the Plaza is the ‘heart’ of Santa Fe, the River is the ‘blood’ of the community
-Want to see County more involved

-Enough flow to reach through Agua Fria

-Riparian environment living
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-River/ Acequias as life blood of community

-Continue what's been working for years up near Casa Solana

-Any river is better than no river.

-It would be nice to see pockets of small green oases

-Community pride around the river is highly important. Also, parts of the river are the historic Camino
Real

-Community pride around the river and the habitats are key points (high school students)

-Hearing the river outback of my house at The Commons is amazing and | don't want to lose that

Follow up thoughts:

- Community education about the river, its historic role and its environmental role are key

- Signs near bridges that cross the river that read "Do you miss the River" with accompanying before and
after pictures could be beneficial

- Maybe have a fish Mascot a la Smokey the Bear to go to local schools to reintroduce the river to kids
who have grown up without it

- Ecological justice is important

- Controlling erosion is important — stop the incising

Points regarding different options of 1000 AF use:

- Focus on ecology first. Once that returns and things green a bit, the community pride, education etc.
will follow

- The overflow should NOT be counted as part of the 1000 AF. That's a bonus from mother nature

- Pulses should be fluctuated to account for stormwater

-Small ponds could be constructed or water could be retained close to downtown for short periods.
Legally you can detain water for 72 hrs.?

- As the city grows, use decentralized wastewater treatment and let treated effluent flow into the river
-If the pulses are weekly, maybe there could be a community focus on it. "Take me to the River days"
-Look into conveying the water from the dam closer to downtown before allowing it to infiltrate. That
way more people can benefit from it.

Comments from the wall

The long sheet of paper posted on the wall at the back of the room was used as a space for people to
contribute comments during the meeting. Comments were linked to questions (identified in bold
italics):

How can we provide optimal benefit to and from our river?
- Understand the importance of a living river
- Commit to having a living river
- Make the necessary sacrifices as humans to keep nature alive
- Don’tthrow trash and don’t take the water from the river because it won’t work

Agua para toda la comunidad!

Is there a realistic benefit in timing minimal releases of this 1000 AF to coincide or ‘bookend’ periods of
higher relative humidity? In other words, restricting release during extremely dry periods / during the
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hottest time of the day, etc.

The entire Santa Fe community (city and county) should benefit from the river flow, Southside as much
as Northside. Work towards a year-round flow to all. Use new technology and research to improve it.

Ensure that 1000 AF/yr is released in intervals and volumes that are enough for all communities
downstream to receive equal benefit (vegetation)

Important: Clear growth policies, adaptive river management with flexibilities, continued water
conservation policies/incentives

What does our community need from the river?
- Bring it back to be the heart of the city
- Complete flows all the way downstream to county-wide communities
- Life and nature

My name is Fifi the Fish and | want to be the mascot of the project
Diagram: ‘Life’ in center and ‘Community’, ‘People’, ‘Plants/trees’ & ‘critters’ feeding into it
Piezometers to see if localized groundwater is providing a source of surface water to the instream flows
What does the river need?
- Water (to keep plants alive), intermittent flows above a minimum
- Make sure that it gets all the way to the ‘end’, ie Agua Fria/treatment plant, not just downtown
- It needs water for the plants and the animals
Keeping the river clean from pollution (trash), also chemical pollution
That putting water into the river will last. It won’t be a wasted effort
Let us be provocative! And put signs on the bridges saying: | am crossing WATER
We need a broader plan for limiting growth and increasing conservation. Creating a living river is
awesome. It's not awesome that its viability is somewhat riding on the unsustainable shouiders that is
the Buckman Diversion
Bring the river all the way to 599!
What is important to you about flows in the river?
- Optimize the ecosystem-bring it alive!
- Keeping plants alive for wildlife habitat
- Making sure that historic communities downstream get an equal share
- Because the nature needs it

- The flows in the river need to be clean and free from pollution

Education to younger generations about how important the river is would be beneficial
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Additional (Raw) Table Notes from Group Work

Project: Santa Fe River — 1000 AFY Initiative
Date: 1-13-11
Location: Chavez Community Center

Table Guests:

Rick Martinez, Deanna I., William M. (Agua Fria Village), Louis M. (Agua Fria Village), May Montoya
(Agua Fria Village), Jennifer Hacket (San Isidro Crossing), Dwight Hacket (Agua Fria Village)

Initial Thoughts Upon Introductions:
-Ecological

-Fish

-Don’t trust city

-Growth mgmt plan

-Natural area

-Birds (don’t tease)

-Beauty

-Children

-Tradition of flowing

-Beauty

-Want to see County more involved
-Ecological reasons

-Well water

-Enough flow to reach through Agua Fria
-Riparian environment living

-River/ Acequias as life blood of community

Scenarios:

- We should benefit from what ‘mother nature’ gives us. Excess should not count towards 1000 A.F.
“Don’t take from us again”

-Spread pulsing out if high precipitation year

-Sustaining remnant pools along the river

Initial Thoughts Upon Introductions:
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-Ecologic justice

-Historic conditions

-Water in acequias, discharge to south side
-Stop incising

-1000AF not much water

-Community draw

Table Guests:

Justin Lyon (NSI), Frank Moran (40 year resident), Jerry Jakoby (Biologist with the Mayor's office), Art
Balmer (Ecologist), Francois Patori (President of the SF Watershed Assoc.), Nicole Lichen (Camino Real
Non Profit), Two local Navajo high school student, Maria Jose (Teacher with Americorp)

Initial Thoughts Upon Introductions:

-Continue what's been working for years up near Casa Solana (Frank)

-Any river is better than no river (Art)

-It would be nice to see pockets of small green oases (Francois) ‘
-Community pride around the river is highly important. Also, parts of the river are the historic Camino
Real (Nicole)

-Community pride around the river and the habitats are key points {high school students)

-Hearing the river outback of my house at the commons is amazing and | don't want to lose that
(latecomer sans name tag)

Follow up thoughts:

- Community education about the river, its historic role and its environmental role are key

- Signs near bridges that cross the river that read "Do you miss the River" with accompanying before and
after pictures could be beneficial

- Maybe have a fish Mascot a la Smokey the Bear to go to local schools to reintroduce the river to kids
who have grown up without it

Points regarding different options of 1000 AF use:

- Focus on ecology first. Once that returns and things green a bit, the community pride, education etc.
will follow

- The overflow should NOT be counted as part of the 1000 AF. That's a bonus from mother nature

- Pulses should be fluctuated to account for stormwater

-Small ponds could be constructed or water could be retained close to downtown for short periods.
Legally you can detain water for 72 hrs.?

- As the city grows, use decentralized wastewater treatment and let treated effluent flow into the river
-If the pulses are weekly, maybe there could be a community focus on it. "Take me to the River days"
-Look into conveying the water from the dam closer to downtown before allowing it to infiltrate. That
way more people can benefit from it.
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Thoughts:

-enjoy the river

-use ‘old ways’ of irrigating

-build 4 holding tanks below Canyon and Lopez for storage. Install pumps to recirculate water in dry
times so that 1000 AF goes further and lasts longer.

-designate times for higher/lower flows so different groups can meet their needs

-in favor of constant flow to feed a ‘living river’ (1.5 CFS throughout the year)

-7000 AF flow into Nichols per year. Only 5000 goes to the city. Shouldn’t that leave 2000 for the river?
-interested mainly in downtown, for tourism.

-ecological concerns

-flow at higher levels less frequently to feed more of the river and so more people down river can enjoy
it.

Initial Thoughts Upon Introductions:

-more willows

-vegetation

-ecological justice

-acequias, diverting through smaller channels
-ecology

-water is life

-community draw unites

-return environment to natural state
-dragonflies, life

Initial Thoughts Upon Introductions:

-city language be careful SF Water

-Hybrid- trickle + 3 +follow hydrograph

-short term choice might be different than long term choice
-long term benefit should be as natural environment as possible
-focus upstream with managed storm flow in the short term
-river that stays consistently wet and moves downstream
-guidance on what I'm getting w/ different choices

-equity: whole community benefits

-tapered surges: high season/ low season

-impoundments, pulses with ponds/pools (way to sustain)
-adamant that 1000 AF guaranteed, but each year looks different depending on conditions
Table Guests:

Live on river (Upper Canyon), lived in SF most of life, Canyon Neighbors Association, South Side, have
walked river for years, live on river on W. Alameda, Agua Fria Village,
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Initial Thoughts Upon Introductions:

-concern that the flow be steady

-trying to get cottonwoods to grow naturally

-concern over small reservoir that was drained in November. Was great habitat
-river as place to go and enjoy run-off

-want to restore it to its natural flow

-should return it to its natural state

-do something beneficial to community that is sustainable and realistic

-address and make wise use of what is a healthy drinking water supply, keep that as high priority
-historic value to restore, economic value, environmental value

-restoring the riparian area

-historically the river went dry, flood downtown

-river should be able to flow to Frenchy’s Park

-how precisely they can regulate the flow due to surrounding environment and weather conditions?
-walk dogs in arroyos

-restore river to what is natural

-want to walk in more natural river

-‘living heart’ of city

-aware of the symbolism of the river can be the spiritual pulse of the community
-concerned about how we bring the water back

-how can we use the garbage (old cars, etc.)?

-would like to see water flow to south side so everyone can enjoy it

-would like to see water return to historic area

-have to consider that restoring the river upstream is different than downstream
-natural flow to Patrick Smith Park until it gets channeled.

Scenarios:

- spread pulses over whole year: operator can take into account snow/rain and not pulse if not needed.
-perhaps do fewer pulses of magnitude

-pulses vary by month

-what was the river before human influence?

-what if we have a drought and we have lush vegetation that might not be able to be sustained?
-is there a way to have a corridor with fish or riparian corridor that would survive?

-think about the 5-10yr effect

-thinking about 10yr scenario, takes into consideration the storm rates

-adapt over time

-hybrid of river flowing all the time and pulses?

Table Guests:
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Bill Armstrong, fire specialist USFS; Felicity, Watershed Association & Santa Fe native; Melinda Park;
Betty Booth; Diane Karp, resident of 9yrs, Santa Fe Art Institute; Tricia Watts, moved here from
California 2 weeks ago; Francesca Lemids, Agua Fria; Milee Griego Rotunno, Santa Fe native

Initial Thoughts Upon Introductions:

-interest in connecting people to natural environment

-disconnects between food, fuel, water, etc.

-improving ecological resiliency

-importance to kids and families

-need to know where water comes from

-cannot live without it

-morally & spiritually the river is supposed to be a river from headwaters to its end at the Pacific
-connectivity w/ animal life, children, flora, survival, food production

-ancestors experienced the severity of dry river from the dams

-if the plaza is the heart, the river has been the blood. watch people and animals play is like watching

the blood flow. Connectivity is major

-use the arts to build stronger communities and explore issues through arts
-cultural freedom and environmental justice

-stunned that river is not at top of everyone’s list

-river has not functioned as meeting & joining but has become a case of ‘ownership’ of land and water.

-returning health to community

-shocking to see river dry

-love running water

-lack of water takes away some of life

-recharging is important

-interested in getting water back

-art that addresses environmental issues

-‘water is life’

-property values along river are of interest to owners
-flash floods take away property

-excited about river trail

-memories of river- taught to value and treasure it
-family history of love for water and who we are

Scenarios:
- We should benefit from what ‘mother’ nature gives us

Table Guests
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Veronica (Mexico):

8 years living in Santa Fe, spanish speaker.

Magalli (Mexico):

8 years living in Santa Fe, student.

Marcos (Santa Fe, NM):

Native from Albuquerque, 5 years leaving in Santa Fe NM, Lawyer at the city of Santa Fe.
David (California):

Gardener, NGO, agriculture programs and sustainable technologies as main interests.
Sergio (Santa Fe, NM}:

Student of Navajo language at UNM

Alan (Colombia):

8 months living in Santa Fe, Environmental for NSI.

Importance and relationship with the river

Veronica:

Interested in environmental issues

Knowing more about the river

Magalli:

Interesting in help with the health of the river

Water and river are sources of life

Interested in a healthy environment

Marcos:

Interested in water legislature

Interested in future laws about the river and future generations
Interested in laws to protect the river

David:

The river needs to be improved step by step

Education about the river is important

Bring ideas about the creation of a healthy river is also needed
Sergio:

The river brings life to the community

Plants, animals, people benefit from the river

Selection of scenarios

Marcos:

Scenario #2 — similar to natural hydrograph

David:

Scenario #3 — He lives around this area that will be favored with this scenario; river no just for tourist but
for the community.

Water in the Santa Fe River — 1000 afy Flows =~ Community Meeting #1 Jan 13, 2011 Report
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Community/Public Meeting #2 Notes
February 3, 2011
5:30-7:30 pm

Attendees:
Despite the cold weather, approximately 50 people attended the meeting (this includes 6-8 core

working group members). Approximately 1/3 of the people in the room were not at the first community
meeting.

Overview
Toby presented the agenda for the evening and outlined the work that the Core Working Group has
been doing after the 1st Community Meeting.

She showed a slide show to go over several concepts
Living River Initiative
Definitions of Acre Feet and Cubic Feet per Second
The ‘Task’ at hand
Community Objectives for 1000 AFY Flows?
Target Flow Season? Start/End Dates?
Preferred Flow Regime? Desired Flow Season Hydrograph?
Adjustments during dry years?
What constitutes an ‘emergency’ to suspend that flow?
Adjustments during wet years?
Other Considerations
Goal = creation of administrative procedures to support an ordinance that will go to City
Council and the Mayor
Where are we now?
o Completed 30+ Stakeholder Interviews
o Community members, including some already involved with the river

o}

O 0 0O 0 o ©o

(¢]
(¢]
(¢]

Watershed groups

Business Community

Acequia members

Community-oriented non-profits

Biologists, ecologists, restoration specialists
Mayor, City Council

Completed 1% Community Meeting
Completed 2-day Working Group Retreat
Drafted Preliminary Recommendations
o Final community review -- reflection, comments, support
Community Objectives from 1°** Meeting
o Create an Ecologically Healthy Vegetative Corridor
o Benefit the Entire Community with Flows

I 2" Community Meeting Notes: February 2, 2011

204



o Nurture a Beautiful, Natural Urban Greenspace w/ water in arid environment
o Provide an Educational Resource for Schools & Community Stewardship

- Proposed Hydrographs for Typical and Dry Years

- How can we best engage with the River as Stewards?

Have we missed anything?

Community monitoring and reporting?

Connections to schools and community groups?

Web/Social Media site for community reporting about the River?

O O O O

Several Core Working Group Members stood to discuss the challenges with determining a hydrograph
and explained the reasoning behind the decisions. They also addressed how the hydrograph meets the
4 Community Objectives.

The community members present raised several questions and points:
- Ensure that equity issues truly are addressed by the hydrograph
- Engage community groups to provide ecological monitoring — perhaps school groups too.

W" Community Meeting Notes: February 2, 2011

205



Core Working Group Meeting #1 Notes
January 4, 2011
5-7 pm

Introduction and thanks by Mayor

Introductions of Core Working Group Members

Jerry Jacoby — River Commission Chair. Aquatic biologist by training with a passion for rivers. Wants to
see a living river with life in it. Coming at from a biological sense. Legacy — giving the aquatic
community a chance to create its own form of a system.

Jim Cutropia — Cathedral. They own 7.2 acres adjacent to the river on Alameda. Seems that the river
bed is not healthy; its eroded, silted, etc. Interested in a plan to remedy this. Will also be partially in
charge of development of the Church’s property over the next several years. Legacy — a healthy river.

Felicity Broennan — Director of SF Watershed Association. She grew up in SF and spent much time in her
youth along the river. Interested in a health river, trees, community access. Legacy —an overall healthy
river,

Richard Ellenberg — Canyon Road HOA, Acequia de Llano, on the River Commission, Chair of Santa Fe
County. healthy river system is important to him. Would like to see more trees and water and birds and
animals through town.

William Mee - President of Agua Fria Village association, well and acequia association. Concerned with
erosion at Rt 62, various sewer lines, etc. Interested in vegetation, water recharge of wells.

Nichoe Lichen — Camino Real River Connection group. To her a river is a commons, a source of cultural
pride for the community, place for kids to play. Why? Water is Life.

Phyllis Bustamante — NMED Groundwater Quality Borough. Interested in returning the river to its
natural state.

Neva — League of Women Voters. No particular goal or aim for the river; enjoys it when water in it.

Brian Drypolcher — City’s River and Watershed Coordinator. Been working for the City for a few years,
and before that TPL as project manager for Railyard Park & Plaza. He is interested in being involved in
his community and helping to shape the experience of the built environment. Legacy —river to be a
great place so that when people arrive, they think ‘what a great place’ to experience, making it more
accessible, function better, etc.

Jim Matison — Restoration Director w Wild Earth Guardians. Has been involved for years with restoration
projects along the river. Has a passion for riparian areas from growing up in Tuscon. Legacy — restore
the ecological function of its river to its maximum potential so it can become self-sustaining ecologically.

| 1% Core Working Group Meeting & Orientation: Jan. 4, 2011 Notes
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John Utton — Water Attorney that represents a number of water users in the State. Is representing
himself as a city resident. Interested in the connections with people, the cultural values, people seeing
the river. Would like to see the River be an asset to the community, and people connecting to it.

Fidel Guitierrez— LANB, Chair of Board of SF Chamber of Commerce and SF Children’s Museum. Grew up
in Santa River, and the topic of the river was often a joke — but when it ran, it was quite an event.
Interested in children learning about the environment, and sustainability. Is interested in helping create
a living river, a place for people to gather.

Claudia Borchert — Staff for the City, Water Division. Makes sure we have enough drinking water but has
also been working on the river for years. Has been doing analysis to balance supply and river. She is an
avid outdoorsperson. Legacy — Great Place, Opportunity (for accessibility, experience the
outdoors/nature), Connection.

Erin English — Working with City to help with this process; lives along the River in the Village of Agua Fria.
Enjoys walking and playing by the river.

Rich Schrader — Director of RiverSource; lives along the Santa Fe River. Has been doing education work
for years along the river. Has worked on conceptual restoration plans for work along the Santa Fe River.
Walks along the Santa Fe River daily and appreciates the rejuvenating effect on community when there
is water in the river. Legacy — reconnecting people to the river so that they have a sense of place, a
place to care for, and reconnecting our wildlife to this place.

Steve Cary — The Butterfly Guy. Studied river geomorphology. Has worked with the Environment
Department over the years and with New Mexico State Parks. Now working at the Audubon Society as
naturalist director. Respects natural qualities and functions, but recognizes the spiritual aspects as well.
Lives near the river. Legacy — Help the River help itself.

How have we gotten to this point?

Brian Drypolcher - There are numerous moving parts to this 1000 AFY project. These include technical,
legal, political, community, etc parts. They City staff see them selves as one-step-back participants to
serve as resources to the Working Group who is charged — as representatives of the community — to do
the work.

Living River Initiative

There are building blocks for a Living River — examples include stormwater, conservation, channel
morphology, property protection, policy, vegetation along the river to support the natural systems.
There will be temptations to address some of these other ‘blocks’.

The focus for this group is 1000 acre-feet, however, and Brian asks that we stay focused on this task.

There have been resolutions in the past to give direction to the staff; 1% year 200 acre-feet, then 700
acre-feet and 800 acre-feet last year. Last year several thousand acre-feet were released because it was
a good runoff year.

| 1% Core Working Group Meeting & Orientation: Jan. 4, 2011 Notes
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The Mayor has requested an ordinance to strengthen the City’s commitment to itself to put more water
in the river. The Ordinance in simple terms says “the City will allow 1000 acre feet per year in the river”.
That's fine, but the how, when, in what and to accomplish what goals gets down to administrative
procedures.

The work of this group is to help the City with the ordinance, but more importantly, to create the
administrative procedures for how the ordinance is regulated. There will also be a new resolution to
direct staff to comply with the ordinance and procedures.

This is very much a citizen led initiative and value for water in the river. The Mayor also sees himself as
a champion of the River. Although the resolutions in the past have passed relatively easily, this
ordinance may face more scrutiny. Examples include questions on cost, dedicate of highest-quality,
least expensive water, etc.

There are a host of surrounding issues that should be considered as we draft these procedures.

Richard suggested language that frames this as a ‘supplement’ to what is happening naturally; part of
the building block idea as the 1000 afy builds upon what is already there.

How does this relate to our water supply?

Claudia Borchet — The City feels that it can have a sustainable water supply and allow some of the water
in the river in normal and wet years. In drier and dry year scenarios, there are still some challenges. The
primary reason the 1000 acre feet is on the table is from conservation. The community has done an
amazing job in conserving — the lack of need to supply a bunch of extra water has allowed the City to
consider giving some to the river.

The 1000 acre feet makes up about 1/5 to 1/6 of the watershed’s yield. There are some legal
constraints; the way they have been operating currently is the ‘Bypass Concept’. The Bypass Concept is
defined by not allowing more water to flow out of the bottom of the reservoir than flows in.

Key Question — how do we balance the fact that we want to use our water resources for many things.
We want low rates, clean water, water in our taps, etc. We are trying to figure out a way to find the
triple bottom line or win-win.

The Administrative Procedure Questions
Toby frames this as ultimately a values question - what do we want this water to do?

Toby has been interviewing around 40 community stakeholder members and she will circulate the
summary of these meetings to the group.

Community Meeting

There is a community meeting coming up Jan. 13" at the Chavez Center
We will be meeting the 21% and 22™ at the Audubon Center facilities.

| 1* Core Working Group Meeting & Orientation: Jan. 4, 2011 Notes
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Santa Fe River — 1000 afy flows
Core Working Group Workshop
Jan 21-22, 2001
AGENDA

Day 1 — Friday, Jan 21
9:00 Welcome and overview

Clarifying our assignment

Presentation from City Staff

Summary of Community Objectives — stakeholder interviews and community
meeting

e Discussion — recommendation for key objectives for 1000 afy
12:00 Lunch

Tour of Nichols Reservoir release infrastructure — Limitations to the system -- How
responsive/flexible can our management practices be?

1:30 Flow Season and Practice under normal years

e Need to determine and recommend:
o Start dates
o End dates
o Timing of releases
o Desired hydrograph
1000 afy in relation to spring spillover

e Claudia presents information about tradeoffs

e Come to decision and recommendation
Preview tomorrow’s work

5:00 close

Day 2 — Saturday, Jan 22
9:00 Reflection and overview

Adjustments to target flows: what to do in wetter conditions?

e Come to decision and recommendation
Adjustments to target flows: what to do in drought conditions?

What would constitute and “emergency?”
12:00 Working lunch

What else needs to be considered?

e Review additional questions

¢ Go through draft ordinance

Summary and next steps
3:00 Close

CWG Agenda
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Core Working Group Retreat

Meeting Notes

January 21-22, 2011

The Audubon Center, Santa Fe, NM

Day 1 - Friday, January 21, 2011

Attendees:
Rich Schrader:

Phyllis Bustamante:

William Mee:

Felicity Broennan:

Jerry Jacoby:

Fidel Guitierrez:
Steve Cary:

Richard Ellenberg:

Niva Van Peski:

John Utton:

Jim Matison:
Nichoe Lichen:

Jim Cutropia:

City Staff Present:

Claudia Borchert:
Brian Drypolcher:

Marcos Martinez:

RiverSource (& The Commons) — interests and passions of families in the area.
Citizen & background in water and water quality.

Agua Fria Village. Passion from traditional community that was tied to the River
and acequias.

Santa Fe Watershed Association. Passionate constituents

Chairman of the River Commission. Aquatic biologist. Member of American
Fishers Society.

LANB, Chair of Chamber of Commerce & Children Museum.

Audubon staff & Citizen. Brings a sense of natural function of rivers.

Lives nearby. Canyon Neighborhood Association & Chair of the Democratic
Party. Bringing a non-expert passion and experience with the various
viewpoints.

Has collected statistics on water and river for a number of years, also a member
of League of Women'’s Voters

Board of Santa Fe Watershed Association, lives along River near Alto. Water
lawyer, represents a few acequia groups and Santa Fe County.

Wild Earth Guardians. Has worked on re-vegetation over the past 10 years.
Camino Real River Connection. Wants to help heal the River to honor historic
and prehistoric ties along the River, and to restore dignity.

Works for the Cathedral whose property is adjacent to the River and are in the
process of developing that property. Interested in a healthy River and its
importance for tourism.

Water Division. Job is to assure sustainable and viable water supply for the City.

City’s River & Watershed Coordinator. Brings various perspectives & a keen
desire for this process to be successful; a viable solution that feels good for all
parties.

Attorney for the City. Can provide legal background but will also be listening

[Core Working Group Retreat Notes. January 21-22, 2011
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Purpose of the CWG Workshop & Introduction by Toby
“Advise the City about 1000 AFY Flows for the Santa Fe River”

This is an advisory body (not necessarily an elected or appointed body) who will advise the City on the
administrative procedures. The CWG workshop is a major step — but not the last one — in this process of
creating an ordinance. After this workshop, Erin, Toby & City Staff will take the recommendations to
craft into a draft ordinance. The ordinance will be reviewed by City Staff and then sent to Council and
the Mayor.

Outcomes

Recommendations on Five Questions — then other issues
Consultive Process — Consensus?

Material for Toby & Erin to Use in Drafting

Agenda
Eriday
- Welcome & Overview — clarify assignment
- Why? What? What's Possible? City Staff Presentation
- Summary of Community Objectives
- Recommendation: Key Goals for 1000 AFY Flows
- Lunch - Tour of Nichols Reservoir
- Flow Season + Management in ‘Normal’ Years
- Recommendations: Target Flows
- Spring Spillover + 1000 AVF — Relationship?
- Preview Tomorrow

Saturday
- Reflection & Overview

- Adjustments to Target Flows — Wetter Years, Recommendation?

- Adjustments to Target Flows — Dry Years, Drought? Recommendations
- Working Lunch

- What else need to be considered

- Roundup and Conclusions

Groundrules
- Listento Learn
- Suspend Certainty
- Welcome Diverse Views
- Focus on Interests, not Positions
- Honor Timeframes
- Work Toward Best Solution for the Group as a Whole

I Core Working Group Retreat Notes. January 21-22, 2011
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Clarify our Assignment

o vk wneE

Community Objectives for 1000 AFY Flows

Target Flow Season? Start/End Dates?

Preferred Flow Regime? Desired Flow Season Hydrograph?

Adjustments during dry years? What constitutes ‘emergency’ to suspend that flow?
Adjustments during wet years?

What else?

Presentation from City Staff — Brian, Claudia, Marcos
Brian provided an overview:

Living River Initiative
A New Ordinance and Administrative Procedures
o Ordinance is a law to enforce upon itself
o Ordinance is supported by a set of administrative procedures
Public Engagement Process
o Stakeholder Interviews
o Community Meetings (2)
o Working Group that drafts recommendations for Council approval
o City Council approval process (4 council meetings)
Living River Initiative
o Ecology- habitat, plant life, stormwater management
o Aesthetics — flowing water, greenery, parklands

o Social Life — places for people to gather, connectivity, recreation, walkable-bikeable city

o Economics —water supply, property values, supporting local businesses & tourism
Why The Living River Initiative
o Because the community said so
»  Rijver Corridor Master Plan 1995
®  Long Range Water Supply
o Because the City leadership said so, Mayor and City Council
= City funds river work on a consistent basis

o Conservation
o City’s Long Range Water Supply Plan and Supporting research by the Water Division
o Buckman Direct Diversion
o Thoughtful approach to managing our water supply
Building Blocks of the Living River
o Stormwater, restoration, wastewater, conservation, spring runoff
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Claudia outlined:

Watershed Map
o Below Nichols Gauge, Above St. Francis Gauge & Ricardo Gauge
River Water Balance
o Outlined how water gets into the river and where much of it goes.
Water Structure
o Outlined the water supply portrait and how water gets into the River.
Santa Fe’s Conjunctive Water use
o Actual Use versus projected use, and the positive impact of conservation.
o Santa Fe’s conservation has resulted in a 40% reduction in gpcd water use.
o Currently using about 12 gpcd of treated effluent for irrigation.
o 60% of the water we produce ends up in the WWTP. Reusing 10% of what comes in.
How does the 1000 AFY impact the need to rely on groundwater supply?
B/C of conservation, moderate groundwater use levels can be sustained
Need to be aware of our challenges with the water supply portfolio and the impacts on
groundwater pumping. Without the 1000 AFY in the River, we are likely to pump 2,300
afy versus 1,300 afy if we used the 1000 AFY for water supply.
o
Groundwater Flow Conditions in the Tesuque aquifer system
o Groundwater flows from East to West
o Depth to Water <20 to >500 ft
o Steep gradients near Agua Fria Village
o Areas of high transmissivity follow the Santa Fe River, and are likely remnants of River
deposits.
o Can see the zone of depression from pumping city wells near downtown and at the
Buckman wells.
o If water levels have dropped more than 250 ft, this is a time to be concerned about
groundwater.
o Current drawdowns around 50-100 ft in downtown and 150 ft in the Buckman area.
Water levels have been flattening or rising over the past 10 years.
Schematic of Surface-water to Groundwater Interaction
o Losing reach {e.g. water infiltrates) Seepage studies
o Shallow Groundwater is perched; regional has seen up to 150+ ft of decline level
monitoring.
Connection between perched and regional exists
Fate of infiltrated water not yet identified
o 0.4 cfs/mile in upper reach and 0.3 cfs/mile in the lower reach. We are using low flow
loss rates.
o Loss rates change upon conditions — has it been wet recently, high flows lose differently
than low flows.
o No definitive answer about which areas are losing, though some sense this may be just
downstream of St. Francis.
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- Analysis for the Long-Range Water Supply Plan was a little different

9]
9]
(¢]

9]
(¢]

1000 AFY to SF River in average and wet years

5 cfs constant flow for 100 days

No water released in dry years (when emergency drought management would be
triggered)

Assumed BDD is fully operational

Water MAPS (Management and Planning Simulation) modeled annual water supply =
4,481 afy vs 4,900 afy

RWater MAPS assumed City’s ability to manage sources flexibly included SF River water
from all hydrologic sources: flood flow, reservoir storage, late season flow

Identified that legal

- Supply Probability of the Santa Fe River as a Source

e}

e}

Overviewed the probability graphs and projected modeling of impacts of allowing 1000
AFY in the River.

Serves as a tool to understand the risk and the results show that there is a risk — not
huge — of releasing water into the River.

- llustration of Spring Releases and Abundant Precipitation

e}

Risks to water supply (in terms of cost and wet water) associated with how we release
water during dry years, average years and wet years.

Do you take 1000 AFY in addition to the ‘spill’ that occurs only in wet years, what is the
risk to the water supply?

The typical year would not create a ‘spill’ over the resov.

Starting in mid-June, we are using more water than is in-flowing —i.e. starting to rely on
storage.

If we take all the 1000 AFY during the ‘accumulation’ time, this can impact the water
supply.

What if we reserved some ‘bank’ from excessive years to help reserve water for the
river in the event that a drought year occurred the next year.

Question —was there any effort to link a ‘percentage’ to the River based upon the
Watershed yield as opposed to “1000 AFY”. Would a scalable number make more sense
than a ‘fixed’ number.

Can the ‘calendar’ year be shifted to June or some other month instead of January. The
time we know the most is around April 1-15. Still have no information about
thunderstorms at that time.

Discussion on rate — is there a public process about water rates.

Variability is a natural pattern and hydrologic function of rivers, particularly in the West
and we should be careful to not totally disrupt this pattern.

- Summary — the decision is not yet clear — this is part of the Flow Regime question. We cannot
decide the flow regime, until we’ve made a clear examination of the community
recommendations.
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Legal Context — Marcos

City has a right to beneficially use 5040 AFY from the River. Beneficial uses include domestic,
outdoor irrigation, typical commercial uses (i.e. municipal permit).

Releases to the Santa Fe River by-pass the City’s storage and diversion of water and, thus, do
not draw from the City’s water right.

A ‘bypass’ refers to water allowed to flow past a storage structure. In this case, the bypass term
refers to water that passes through the reservoirs when water inflow is equal to or greater than
the water flowing out. (l.e. Outflow cannot exceed the inflow)

The City intends to beneficially use its full permitted right, however, because of this proposal to
allow by-passed flows to the Santa Fe river, the City may only be able to do so in in exceptional
years.

There are other appropriators with rights on the River (acequias).

The City cannot administer the water rights of other users because that responsibility lies with
the State.

Therefore, it would be more constructive to work with other surface appropriations, whose
lawful appropriations may impact flows in the Santa Fe river.

Once the City puts water in the River, it has no ability to control who uses. City needs to
understand how the acequias use the water.

Is the water release 1000 AFY + Acequia use (70-100 AFY) or only a total of 1000 AFY (inclusive
of Acequias?)? This is a question. The City has no way to control how much water the acequias
use (the OSE is responsible) and may or may not have a right to measure how much water the
acequias are taking.

We are not proposing to change the water right, but if we pull water out of storage, this raises a
potential legal question. The limiting factor is how much water is flowing in versus how much
water is flowing out.

There may be ways to work with the acequias but something we need to address as part of the
Bike Rack or as an additional, separate discussion.

From a legal perspective, taking a % of the natural inflow instead of a ‘fixed’ amount, allows
releases to the River to follow the hydrograph and not exceed the inflow. This would be a solid
approach legally.

Feedback on Community Meeting/Objectives

Observations from the First Community Meeting
o There was correlation between the goals and inspirations of people at the 1* CWG
meeting, the Public Meeting & Stakeholder meetings.
o Some technical information may have been lost on some of the crowd, particularly the
younger folks.
For Reference (Jerry): River 3 ft wide, 6 inches deep —window of 1.5 sq ft, water moving through
it 1 cfs. One acre-foot is an area a little smaller than a football field, covered with 1 ft of water.
This is around 325,000 gallons of water (enough for 5-6 households).
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Small Group Exercise — review the top objectives generated from the Community Meeting and
Stakeholder interviews. Does this fit with our objectives for the flow?

OBJECTIVES

1. Ecologically Healthy Vegetative Corridor (Resiliency)

2. Benefit Entire Community with Flows (Equity)

3. Beautiful Natural Urban Greenspace w/ water in arid environment
4. Educational Resource for Schools & Community Stewardship

Group 1
o Improve ecological conditions and resiliency — everything else is related to this and tied

together. Green space, tourism, etc all tied to the ecological portion. Healthy
environment reflects a healthy community. Everything flows from the ecological
resiliency piece.

Group 2
Thought the line was drawn in the right place — no need to rank them, but hoid them all.
Some community objectives may not have an impact on the release regimes?

Group 3

o Building block is #1 (Ecological health) and all other things come from it.
o Recharging groundwater & well fields can also fall under #1.

Discussion on developing consensus:

- Question on how much info is submitted about these top objectives...will we list sub-categories
and also those that did not make the cut?

- Better summarize the totals from each main of the 4 categories.

- Can we feed the subsets into the main 4 categories and figure out where they belong above?

Basis of consensus:

1. Site these 4 as the primary objectives, with subcategories included beneath it
2. Show in weighted order

3. Plugin other values under these 4 categories

Result: Complete consensus

Field Visit to the base of Nichols Reservoir and to the gauge below Nichols.
Take-aways from visit:
- Systems more antiquated than the kind of management we want to do with it
- Can’t measure winter flows the way we want to because of frozen water surfaces
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Flow Scenarios
- Scenario 1 - Year Round to Patrick Smith — off the table
- Scenario 2 — Summer flows to Guadalupe — somewhat mimics the ‘20% of hydrograph’ option
- Scenario 3 — Pulsed flows to San Ysidro
- Hybrid 1 - Pulsed flows with small trickle baseflow
- Hybrid 2 — 20% of the Hydrograph

Planting Considerations

To keep the trees to regenerate on their own, you want overbank flooding at some point during the
time that you have seed dispersal. Historically sometime between May and June. 5-10 week window
for those species to germinate. If you have one strong pulse at the end of June, but will need another
strong pulse (hopefully from Monsoon) in Aug/Sept. Also depends upon how new the plants are — older
plants with deeper roots will do better. If Monsoons do not kick in, you may need to add some pulses.

If the goal was to create a green corridor. A small pulse of 2 cfs that is not making it to Frenchy’s may
well be making it to San Ysdiro subsurface.

A good spring pulse all the way through (to WWTP) with reliance on Monsoon. If monsoon does not kick
in, consider another pulse or two (once per month) to make up for it.

Considerations:

- NMrivers undergo wild fluctuations in flow and are able to tolerate changes.

- Rate of Inflow is a legal constraint and if we vary from it we need to remain aware.

- We are far from having a natural hydrograph in the City; the City has also invested a substantial
amount of effort into tree planting. Just mimicking the natural hydrograph may not be enough
and we may want to consider a pulse.

- Ensure the administrative procedures (which can be changed by resolution) are flexible to allow
for changes based upon seasonal variability in weather conditions.

- Is there a possibility to recommend a moving average —a 1000 afy average over 5 years.

- From Nichols to Acequia Madre {2.5 miles) is almost perennially wet with trees and willows -
and can act as a seed bank. Use this resource to help move seeds further downstream and
‘seed’ downtown and beyond. Keep flows minimal in the winter when the trees are not
transpiring and the acequias are not diverting.

- There are events that require water — River Derby (1% weekend in June) & San Ysidro Day

Group Exercise Feedback — Flow Scenario

Group #1 —

Fidel, John, Jim M, Niva

Suggest a scenario most similar to ‘Summer Flows to Guadalupe’ and ensure ‘two big flows’ — makes one
big release/cleanout in the spring, and the other flows mimic the natural hydrograph. Start April 15 (2
CFS) with pulse for Fishing Derby and then following 2 CFS, but ADD another pulsed release around
mid/late August (to mimic natural hydrograph above McClure). End Mid September. This could act as a
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supplement to Monsoon. Like the idea of the piezometers so that can be ready with pulse if Monsoons
don’t come. Didn’t feel that the shoulder season (Jan-March) and (Nov-Dec) was as crucial and possibly
not getting all the ‘bang for the buck’ during this season. Would rather see more water flowing mid-
April through mid-Sept. Was hoping for continued leak to help support the upper river area. Did discuss
whether there was some minimum (or maximum?) amount in drought times.

Group #2 —

Jim M., Richard, Jerry, Claudia, Phyllis

Wanted to maximize pulses to San Ysidro — 5 total pulses of approximately 1 week each with a small
trickle year-round. (The first pulse is 2 weeks). Shoulder season trickle accounts for nearly % of the
annual flows.

Extended the 8 CFS initial event out a week so it was further along into June. This would help to
facilitate seeding (which may roll into June). End of June/beginning of July is the warmest part of the
season and it is when there is no monsoon — they wanted to add a pulse during this time to help with
watering and minimize impact of a bad monsoon season on the plantings. Adding another pulse in
August in hopes that they have a normal monsoon season; just in case there is not, there is another
designated flow to adapt to it. They recognize the importance of natural patterns of water in the system
for a year round period of time as is dictated in the natural hydrograph. They suggest 0.60 during the
early part of the year and 0.80 CFS during the shoulder seasons. August and Sept. pulses could be
variable —in a good Monsoon, these could be shifted downward to help bank some of this water for the
next year. This scenario reaches most of the community with flowing water. Shoulder season water
may help keep upper reaches alive.

Do semi-saturated conditions, when a storm comes does this condition help attenuate flashy runoff
patterns?

Rough rule-of-thumb: Look at CFS flow — and double it — to estimate how far (in miles) that water will
flow. i.e. a 6 CFS pulse will maybe make it 12 miles.

Group #3 -

Steve, Felicity, William, Rich, Jim C

Recognized a few things — early part of the hydrograph (snowmelt) is easiest for us to measure, predict
and mirror. Winter is dormant time, there is already some leakage, snows and melts with little demand,
and so eliminated the Nov-March water and re-allocate it. Water was added to bulk up spring pulse.
Stair-Steps could be based upon % of water going into McClure. For the Summer, suggest fewer, higher
peaks (to be more typical of a monsoon), but if this could be flexible, could allocate more in a dry year
and in a wet year allocate less. Three main pulses outside of the spring pulse. Want piezometers to
help measure wet/dryness in areas with plantings to get feedback.

Common Threads for all 3
- Strong Spring ‘Flush’ Pulses that gets through San Ysidro.
- All had 2-3 or 4-5 San Ysdiro Pulses
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- All have April-Sept base flows

Biggest Differences between all 3
- Releases during shoulder season (Nov.- March) when soils are more likely to be saturated, trees

are not up-taking an acequias are not diverting. Flows are more likely to go further during the
winter than the summer.

- Shoulder season water may help set up the river for seasonal pulses and help create a small
section of ‘living’ river in the upper reaches. Challenge: current infrastructure is not conducive
to measurement of these flows and would require upgrades.

Summary and Discussion of the Flow Scenarios

Question — do any of these scenarios do damage? Not as far as the group can imagine.

Key Tradeoff — If we want the ‘whole’ year of flow, we are sacrificing the amount of water available for
the rest of the year during the growing season. March is a time that we may want to start some of the
flow to benefit the trees (to hit bud emergence and counter potential warm days). Jim suggested March
15-Oct. 15 (hence slight extension of shoulder but not necessarily the whole season). March 15" may
be more important than Oct. 15%.

Scenario 3 — has many of the features that everyone agrees are important. With flows continuing into
June, past the fishing derby. Reduce 10 cfs peak a little, tweak numbers to get to 1000 afy.

Conclusions — listened well, learned a lot of new things we didn’t know. Can make better decisions. The
breakouts worked well with coming together to share the ideas. Facilitator kept us focused but did not
kill conversation.

Day 2 — Saturday, January 22, 2011

Agenda
- Reflection & Overview
- Adjustments to Target Flows — Wetter Years? Recommendations
- Adjustments to Target Flows — Dry Years & Drought? ‘Emergency’? Recommendation
- Working Lunch
- What else needs to be considered?
- Summary & Next Steps

Reflection & Overview
- Niva has a suggestion from a friend who worked on regulation in Texas. Build a series of very
low dams that hold just slightly less than the max permitted amount (~9.5 ac-ft).
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There is additional property from Rt. 599 to Cottonwood Mobile Home Park — Camino Real River
Park (1 mile long) that is a joint City/County project and will open sometime this year. Nichoe
recommended that we try to get water to this park? Can we pump effluent to that park.
Erosion control is important (William Mee) as the downstream reaches of the River are being
impacted. There are threats (in 5 places) to the City’s sanitary sewer line. Small portion of Agua
Fria Villager’s property in some cases has fallen into the River.
Hybrid 5/Scenario 3 — Works well but may need to be paired down slightly to stay within 1000
AFY.
Jerry — providing shoulder flow, some life can be maintained. Turning it off completely will let
much of the river life to die, and when it is turned back on again, everything must start again.
John's concern is that if we provide shoulder water that we may have to reduce the flows during
the summer between the peaks.
Jim pointed out that we have heard about 3 different places to get water to — need to decide
how far we want to get those pulses before we finalize our pulse volumes.
Steve thinks that adding shoulder flows would support some more robust life in the upper
reaches and this may be worthy even though not everyone lives along this reach.
Jim said that yesterday that we were looking for a spring pulse to distribute seeds to the WWTP,
with a few more monthly to San Ysidro.
Nichoe mentioned that there are thousands of kids near the Camino Real Park (which is about to
become City property) that would benefit from flows to San Ysidro and beyond.
Richard mentioned that getting shoulder flows through Santa Fe Canyon Preserve {property
below this is all private to Patrick Smith Park). He also suggested a spring pulse to 599, a
summer pulse and 2 CFS summer flows through DeVargas Park.
Jerry said that maintaining 2 CFS gets flow through downtown with a slight spill over St. Francis.
William suggested 180 days @ 2 CFS and XX days @ X CFS.
Phyllis said that most of the community input was that they wanted to river to go down further
into the community where more people access it.
Rich recommended that we at least keep 1/3 CFS in the shoulder season — even if the leak is
fixed — to maintain what we have in place right now.
Jim C. recommended taking an average year’s storm flow to augment the 1000 AFY and examine
this impact. Redistribute the 1000 AFY based upon flow projections from rainfall.
Steve said that the downstream reaches have different weather/river patterns than the
reservoirs and can receive water from rainfall/runoff. The uppermost reaches are not going to
benefit from this runoff and are thus very dependent upon releases from the dam/reservoirs.
Phyliis added that stormwater runoff coming from downtown has quality issues and we should
try to send good quality water downstream too.
Claudia: 4 things we do:
o SF Canyon Preserve — 200 AFY
= Very low flow during non-growing season (0.15 CFS?)
= Double during growing season
o Spring Pulse — 450 AFY {to 5997?)
=  Fishing Derby/River Festival
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= San Ysidro Blessing
® Nutrient Cycling/Flush
= Cottonwood/Seed Germination
= Steep declining limb?
»  Make it to 599
= Be mindful of mid/late-June period
o SF Downtown — 200 AFY
= Make it St. Francis or De Vargas Park
= Flow on weekends? Daytime? Holidays? Once system is upgraded, can we
provide this level of control?
o Additional Pulses above & beyond Monsoon — 150 AFY
= Make it to 599 once after spring?
= Enjoyment?
=  How many pulses? Timing? Distance?
= Mindful of bypass

Claudia suggested that we keep the framework of the ordinance and administrative procedures general
and overarching without the details of the ‘numbers’ and to allow flexibility for year-to-year. Need to
build in the ‘If/Thens’.

Claudia will work through this scenario and present it after lunch.

Individual Process
Participants to fill out worksheets from Toby for “If-Then” scenarios. Run scenarios for Wet and Dry
years, and pass around table to gather comments. Work as a group to come up with 3 ‘if/Thens’ for Wet

and Dry.

Table 1 - Results (Richard, John, Rich, Felicity, Jerry)

Conjunctive use of the wells - in dry years use them more, in wet years use them less.

In Wet Years, use some of the ‘spill toward the 1000 AFY for the River’ to reduce the amount of
water used for the wells (rest the wells?)

Would like to see overbank flow every 5 years or so.

Dry Years —still want 1 or 2 surges in even very dry years to help protect the riparian habitat.

If inflow is below average (but not ‘severe’ drought) we still want our 1000 AFY. Would the
River ‘share’ the burden of dryness by following the hydrograph. I.E. river to not share shortage
proportionately since the reservoir is its only source of water (unlike the city, which has other
sources).

In a ‘Severe Drought’ — we would reduce the pulses, but still have a ‘minimum’ of 500 acre feet.
This would be subject to physical constraints (i.e. getting water out of the reservoirs).

| Core Working Group Retreat Notes. January 21-22, 2011

221



Table 2 - Results (Phyllis, Brian, Niva, Jim M)

This river water is the cheaper water for the City to supply; if we are in a severe drought
conditions, we still want to release 1000 AFY and use other supply sources, it becomes more
expensive for the City to produce the water.
Want to be sure to establish plantings that can adjust to dry periods.
Have ‘trigger’ points:

o Snowpack (scale back when snowpack drops)

o Reservoir Level (%)

o Cut-off entirely based upon reservoirs

o OR use all watershed water for the river as an investment
Allow the 1000 AFY until the reservoir hits 20% and then cut it off.

Table 3 — Results (Nichoe, Jim C, Erin, Steve)

Concerned with public perception with trying to maintain 1000 AFY in a time of water
restrictions or other such measures. We may have to cut back — perhaps follow 20% of the
inflow hydrograph.
Trigger points for ‘decision-making’ — April 15/Snowpack, Monsoon Pattern
Use these decision points to shift the release hydrograph further down-season

o Snowpack — adjust up or down the spring pulse or interstitial flows

o Monsoon - adjust up or down the late summer flows, pulses or Oct. pulse

Overview

Need to think about drought, but expand our thinking beyond just ‘proportional’ burden. In
severe drought reduce flows somewhat, in a non-severe drought keep river running. Essentially
‘bank’ water in the wells.

Rate impacts may be possible depending upon long term operations of this process.

How to define stages of drought? Use % snowpack or some other terminology?

Goals for the Ordinance & Administrative Procedures

We need to provide a solid foundation on which the adaptive management can take place.
Ordinance needs to have a trigger of ‘successful operation of BDD’.

Overview of Shared Hybrid Flow Regime

Shift August/Monsoon Pulse from August to Late June/Early July, to supplement plantings in
June. Although this depends/bets upon Monsoons to provide pulses in July/Aug, it is still better
to water the plantings in June than it is in August.

Trigger/Decision point at Late June/Early July period to examine forecasts for monsoon.

What is the ‘trigger point’ for seed germination late May into June?
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Associated (i.e. additional) Recommendations — Shared Hybrid Flow Regime

Dams/Ponds along the way to hold water

Erosion Control needed in the San Ysidro River

Can we move Fishing Derby —to June 8" (or so — about 1 week later) to accommodate this?
Probably not easily.

Could we remove the shoulders for the first year —since the gauge may not be working in the
winter for now — and dedicate that water to the summer/spring? Claudia will have to check
about the ability to measure flows during the wintertime (it may be possible).

Hydrograph accommodates San Ysidro Day, Fishing Derby, River Park, Irrigation during hottest
time (& July 4™ weekend), downtown flows, flows year round in the upper reaches for ecological
preserve, water downtown through fiesta.

If-Then Summary
Trigger points —snowpack? Drought stages? Linking it to the watershed yield is a very good way
to define what we are anticipating as storage (i.e. snowpack). Likelihood of getting into those
restrictions now is diminished due to BDD.

Base flows into the River on snowpack or straight 1000 AFY?

Proposal from Claudia

Normal = 85% of average

In Wet Year, the river will see a lot of water in the above-average year (spill, precip,
stormflow, etc)

Trigger of 75%-80%. At 20% automatically put some amount in the river no matter
what. Accordingly, if it was 60% of average, you still hit the pulses, but scale down the
other flows to hit the quantity of water you are looking for.

Water Spills or not? Supplying water in dry years and in peak demands is the highest
cost of water —most expensive water you have to plan for. Best option for environment,

o]

o]

most expensive option for the water utility.
Claudia suggests that spills are a wash. How does the spill and 1000 ACY work per year?

Not saying not ‘counting’ 1000 AFY during the Spill time, but will continue to
follow the pattern for post-spill time.

Using carry-over storage and resting the wells. No additional pulses unless
nature provides them.

In dry years, river never goes dry, never lose the 2 pulses, keep the pulses and
scale the other flows to deal with the less water that is available.

Trigger of 75% of snowpack? Triggers ‘dry year’ scenario.

In a 75% we get 3,500 AFY. Putting 1000 AFY into the river leaves us with 2,500
AFY, which is approximately 50% of our surface water right. This would happen
1/3 of the time.

If we were to follow the ‘hydrograph’ of say, 20%, the 75% year, which yields
3,500 AFY, the water release would be 0.20*3,500 = 700 AFY.

John proposes that at 75% of snowpack reduce how much goes to the river, but
the minimum required would be what is required to provide 3 pulses
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throughout the year as a minimum maintenance flow for keeping vegetation
alive. We think its somewhere between 300 and 500 acre feet?

= Claudia modifies to two pulses and a low-low flow year-round (<0.30-0.50 CFS)
at the top of the watershed.

= Could be either-or: Either 3 pulses OR 2 pulses and a low base flow of 0.30 CFS.

Finishing Up & Wrap Up

Feb. 3 meeting — feed back to the community their objectives, here are the ways we have
come up with addressing these objectives, celebrations about work that has done. Key
guestions -- did we miss anything or big gaps? We heard you and we feel really good about it
even through all of the constraints.
Synthesize, bring to community meeting, then after meeting work it into the form of an
ordinance and administrative procedures.
Jerry would be interested, William, Felicity, Nichoe, Richard, John, Fidel.
Who is interested in keeping to weigh-in: John, Richard, Felicity, Jerry, Jim C.
Next meeting? How about 3:30 Tuesday Feb. 1%
Dry Hydrograph Scenario for ‘spending’ water

= 60-70 AF for 5 days @ 7-8 CFS — provide 3 pulses to keep the River alive and

vegetation alive.

Bike Rack

Way water is taken out of the River — can we take it from the ‘bottom’ to help clean out
sediments from the bottom, thus increasing the storage capacity.

Acequia agreements — can they water at night? Can they add additional flow monitoring? Is this
a separate process of discussion with them?

Infrastructure upgrades at the gauges and outlet structures...need for design/engineering and
upgrades.
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Core Working Group Retreat
Flip Chart Notes
1-21/22-2011

Welcome + Overview

Clarify Assignment

Why? What? What's Possible?

City Staff Presentation

Summary of Community Objectives
Recommendation: Key goals for 1000 afy flows
Lunch-Tour of Nichols Release

Flow Season + Management in “normal” years
Recommendation: Target Flows

Spring Spillover + 1000 afy -> relationship?
Preview tomorrow

QOur Purpose:
Advise the City about 1000 afy flows for the Santa Fe River.

Ideas:

Dams along the way to hold water.

Outcomes:

e Recommendations on five questions — then other issues.
e Consultative process — consensus?
e Material for Toby & Erin to use in drafting.

Objectives

Ecologically healthy vegetative corridor (esp. trees, habitat for birds and animals)
Benefit Entire Community with Flows (Equity downstream)

Beautiful natural urban greenspace with water in air environment.

Educational resource for schools + community stewardship.

Bike Rack

Does City have a right to measure amount of water acequias are taking?
Acequia agreements? — can they water at night?

Resources/staff to engineer infrastructure improvements?

Can we modify legal constraints?

Need to study/monitor how far saturated soils go in flow CFS flows
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Associated Recommendations

Erosion controls needed in Agua Fria Village area

Move Fishing Derby to accommodate needs of River?

Meet with Acequias — agreements re: flows, schedule and monitoring
Pursue changing law to allow in-stream beneficial use

When does ‘water year start’? April 15™?

Variability as function of river?

Agreements with Acequias about the timing and amount of the their use?
Flow regime — consider using % of inflow as guide and measure

AGENDA-Day 2

e Reflection + overview-complete flow pattern.
e Adjustments to target flows; wetter years; recommendation.

e Adjustments to target flows; dry years + drought? “Emergency”?; recommendation.

e  Working Lunch
e What else needs to be considered?
e Summary + next steps

What to Consider?

e How to keep trees alive? Tree Regeneration; May-June overbank flooding.
e  Spring Pulse to flush system.
¢ If no monsoon...then-monthly pulse through end of September.

Consider natural (intermitten) stream habits.

Rate of inflow-legal constraint.

“Seed Bank” in upper 2.5 mile reach.

GROUP 1 — Start with Scenario 2

April 15 Start and end September
Pulse at Fishing Derby

¢ Maintain 2 cfs

2nd pulse in August

e Piezometers — ready to pulse further down if monsoons are weak
20-25% of McClure averages
o Conjunctive use of wells. Dry=move well use; Wet=less well use

Wet Years — use some spill water for river

Every 5=10 years —overbank event

e Dryyears:

o Ifinflow below average, but no senese, retain 1000 afy
o If sever, reduce to 1 pulse
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o Subject to op. constraints; 500 afy min to river

GROUP 2 — Start with Scenario 2
e Base on natural hydrograph; maximize pulses to San Ysidro.

#1 8 cfs pulse at peak of natural hydrograph — 2weeks.

#2 Pulse at end of June-hottest time of summer-6 cfs in case monsoon is late.

#3 Pulse in August as “insurance”

CFS year round; won't release if no water coming in.

e Trigger Points —
= |f inflow below average, but no senese, retain 1000 afy
= Scale back totally rlated to res. Levels — 20%
= or consider retaining flows to protect vegetation

GROUP 3 —Start with Scenario 2
e Dormant in Winter; Startup with Scenario 2-Nov-March

e Flexible pulses — related to monsoon events?
e Piezometer feedback for later in the season?

Triggers connected to Phases:
1. Snowpack at certain date:
74 N
Dry Wet

Dry: Match hydrograph river hit proportionately
Wet: Begin spills earlier; duration or volume of spring

2. Monson Progress:
Weak: Retain pulse
Strong: Extend fall shoulder; bigger October Pulse

Emergencies: Five; well contamination; system failure
Banking?
e Release 1000 afy on average over several years.

e orrelease in early shoulder season

Consistent
e Strong spring flush pulse

| Core Working Group Retreat: Flip Chart Notes

227



e 2-3(4-5) pulses to San Ysidro.
e Ongoing low summer flow: April-End of September

Differences — Shoulder Seasons

e Amount in spikes
e Minimum between spikes

Proposal:
e Shoulder .5 cfs season (to SFCP?)

® Spring spike
e Summer flows to DeVargas (2 cfs between spikes)

4 Values

e SFCP - 200 afy?

e Spring Pulse — 4507
e Downtown — 200

e Other Pulses — 150

Dry Years
In low years — maintain %

Minimum:
e Retain two pulses
e Mountain trickle cfs through year

Worst Case Scenario:
e Keep 2-3 pulses of 5 days @ 7-8 cfs

e Cannot violate bypass unless there is change in the law.
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Check-In

People in community connecting with & embracing Santa Fe River

Great Place, connection opportunity

Stormwater as way to connect river to its watershed
River belongs to us

Butterflies on river

Help river help itself

What is important to us?

Aquatic community biologically
Healthy river
Trees further downstream

Protect from erosion

Cultural pride — access for everyone

Return to more natural state

Habitat

River to be “Great Place”: beauty, access ability, functional
Restore ecological function
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Project: Santa Fe River — 1000 AFY Meeting Date: 1/13/2011
Facilitator:  Toby Herzlich, Erin English Place/Room: Genoveva Chavez Comm. Center
Castagna Kiva

Bill Loeb Camino Encantado Paper

Carolyn Stephensan Community Farm

Hannah Varani Turquoise Trail Friend

Dave Kays S. Capital Friend

Art Vollmet Calle Delfino Paper

Matt Eogda Eldorado Online

Jen Jacob Sol y Lomas wom

Milee Rodinno Cliff Palace wom

Bob Martin W. Alameda paper

Dale Doremus W. Alameda SFRC

Bette Booth églj; Fria, Frenchy’s email

Melinda Like Agua Fria Village River Commission

Tim & Linda Michael Tierra Contenta email

Mae Montoya Agua Fria

Frank Moran Hondo Hills email

Virginie Pointeau Lopez St. (Agua Fria) | Email

Dora Williams

E. Alameda
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Project: Santa Fe River — 1000 AFY Meeting Date: 1/13/2011
Facilitator:  Toby Herzlich, Erin English Place/Room: Genoveva Chavez Comm. Center
Rad Acton Canyon Neighborhood | newspaper

Melissa Houser SF County apﬁr?gzncement

Kenneth Francis Don Diego

Deanna Eins Pahr ég:ggg/ Barrio La Email

Rick Martinez tz:gg:/ Barrio La Email

Katie Maley Casa Alegre NSI

Emma McGowan Casa Alegre NSI

Barbara Mueller La Joya email

Amanda Sanchez Airport Earth Care

Veronica Campos

Felicity Boen

Francois-Marie Patoini Barrio

Kassandra Rosales Airport Earth Care

Neil Williams NE

Rachel Arrietta NSI

Avrie Koffman 8 Columbia

Pamela Dupzyk South Railyard work

Patricia Watts Agua Fria online
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Project: Santa Fe River - 1000 AFY Meeting Date: 1/13/2011
Facilitator:  Toby Herzlich, Erin English Place/Room: Genoveva Chavez Comm. Center
rd
i
2et
Mario Sipowicz W. Alameda FB
Phyllis Bustamante Lovatoland committee
Rachel Ellis Vista Bonita Earth Care
David Sussberg Osage Earth Care
Rosa Moreno Calle Inez Earth Care
Shawnelle Chavez Paseo Feliz Earth Care
Bria Ortiz Siringo Earth care
Craig Roepke S. Capital
Alan G. Hook Acequia Madre work
Eden Radfurr Acequia Madre work
i
Karen Torres SF County email
John Utton Alto mtg
Maud Lyonnart Commons
Nate Downey Don Gaspar email
Carmichael Dominguez CoSF
Michelle Gutierrez County email
John Eddy CNA Email/newspaper
Mark Doles US Army Corp email
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Project: Santa Fe River — 1000 AFY

Meeting Date: 1/13/2011

Facilitator:  Toby Herzlich, Erin English

Place/Room: Genoveva Chavez Comm. Center

Neckoq Lichen Arroyo del Chamiso g;)orﬁpv;/ork
Danny Katzman Casa Solana email

Darcy Pederson Casa Solana email

Rich Schrader Commons Core group
Mac Watson Canyon Rd

Lee Lysne Delgado Canyon paper

Mike Tompson Casa Alegre uzg;rt):per/ city

Bill Armstrong

Sierra del Puerto

Andrew Erdrich

Casa Alegre

Meghan Bayer

Casa Alegre

Nina Wells
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Project: Santa Fe River — 1000 AFY

Meeting Date:

2/3/2011

Facilitator:  Toby Herzlich, Erin English

Place/Room:

Convention Center

Felicia Broennan

Jenny Jaeabi

Nichoe Lichen

Tim Michael

Robert M Findling

Tom Catga Jeus

Craig Roepke

Craig.roepke@state.nm.us

John Utton

Tom Nobel

Ted Williams

Cullon Hallmark

William Schvolich

SFWA

Zach Taylor

Agua Fria

Jerry Richardson

Guadalupe

John Eddy

Canyon Road

Michael Cantor

William H. Mee

Agua Fria

Deanna Einspak

La Joya

Email

Rick Martinez

La Joya
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Project: Santa Fe River — 1000 AFY Meeting Date: 2/3/2011
Facilitator:  Toby Herziich, Erin English Place/Room:  Convention Center
Seth Roffman Misc

Mark Miller Seton Village Email

Veet Deke Commons Rick Schrader

Beth Bardwell Upper Canyon Rd.

Kristina Fisher Barrio La Canada SFWA

Tina Davila 933 Nicole PI

Mark Doles US Army Corps P::;;Vn?ﬁ ws@usa

Patti Bushee City Council

Jim Cutropia Cathedral

Steve Armenta Siringo Rd.

Ken Nyles Frenchy Park Neighbor

Chip Conway Roberto

Alice Liska 3 Estrada Calabasa New Mexican

Don Liska 3 Estrada Calabasa New Mexican

Rich Schrader

Frenchy’s Park

Fidel Guiterrez

Matthew McQueen

Galisteo

Dan Groenfeldt

Camino Santander

Jaggers Family

Rich Schrader
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2015

Acequia Acequia Acequia
Acequia Cerro Madre Madre Acequia
del Llano  Gordo (Upper) (Lower) Muralla Total
Estimated 32.49 3.4 4,74 20.7 ? 61.33
Deliveries MG MG MG MG MG MG (Million Gallons for the Year)
99.7 10.4 13.7 63.5 ? 187.3
AF AF AF AF AF AF (Acre-Feet for the Year)
2016
Acequia Acequia Acequia
Acequia Cerro Madre Madre Acequia
del Llano  Gordo (Upper) (Lower) Muralla Total
Estimated 37.7 3.4 7.7 26.7 ? 75.50
Deliveries MG MG MG MG MG MG (Million Gallons for the Year)
115.6 10.4 23.6 81.9 ? 231.50
AF AF AF AF AF AF (Acre-Feet for the Year)
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Two Mile Reservoir
HAER No. NM-5

(page 1)

HISTORIC AMERICAN ENGINEERING RECORD
TWO MILE RESERVOIR
Santa Fe, New Mexico

L INTRODUCTION

Location: Two miles east of the plaza in Santa Fe, New Mexico near the

intersection of Upper Canyon Road and Cerro Gordo Road, Santa

Fe County.
Quad: Two Mile Dam, New Mexico
UTM: ' East 419080, North 3949400
Date of Construction: 1893
Present Owner: Sangre d¢ Cristo Water Company, a subsidiary of Public Service

Company of New Mexico

Present Use:

Prior to the initiation of Historic American Engineering Record (HAER) documentation, the
reservoir was drained, sludge was removed, and plans for the emergency breach were in progress.
Currently the dam has been breached, and a 10 acre foot (12,335 m®) pond has been created on
the upstream side. Most water runs through the diversion channel at the southern edge of the
reservoir, but some runs through pipes in the Old Stone Dam and a small tri-level, stone filter
system down the natural river channel to the pond (Drawing 2/4). Water is expected to run
through the breach only when there is a standard project flood or other such emergency flow

situation.

MARIAH ASSOCIATES, INC.
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Two Mile Reservoir
HAER No. NM-5

(page 2)
Significance:

Two Mile Dam, constructed in Santa Fe, New Mexico in 1893, embodies the distinct
characteristics of a tamped earth dam, through .its design and construction techniques. These
methods began in the 18th century and with some modifications are still being used today. The
dam was designed to reduce interior hydrostatic pressure and was constructed using goats to

puddle the earth.

The engineered design incorporated methods, including seepage collars and variation of material,
to reduce the amount of water inside the structure. Concrete seepage collars stop water from
travelling along the tunnel underneath the dam (Drawing 2/1). Earthen material was varied to
stow the movement of water through the dam. The upstream portion of the dam was constructed
using small particle fill, such as silt and clay, and was packed to achieve high density and the
downstream portion of the dam was constructed using larger fill, consisting of sand and gravel
(Drawing 2/1). Earthen dams have a line of saturation that should exist in relative equilibrium
(Drawing 5/6). Varying the material to create a relatively impervious upstream slope and a

pervious downstream slope aids in protecting the dam from failure through saturation.

Two Mile Dam is one of the largest embankment dams in New Mexico, was the largest dam
constructed at the time, and was used for both irrigation and potable water supply. Montezuma
Dam, an earthen dam near Las Vegas, New Mexico, constructed after Two Mile, was
approximately 20-25 ft (6-7 m) high and retained water for ice skating and ice supply.’ The
construction of Two Mile Reservoir was a large undertaking which created substantial water
supply for the City of Santa Fe, gained national attention, and was a catalyst for the urbanization

of Santa Fe.

MARIAH ASSOCIATES, INC.
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Two Mile Reservoir

HAER No. NM-5
(page 3)
II: ADMINISTRATIVE SUMMARY ,
Historian: Karen Lewis, Mariah Associates, Inc.
Date of Research: May and June 1994
Sources Searched: American Society of Civil Engineers, New York City

Bureau of Land Management

Linda Hall Library, Kansas City

Museum of New Mexico, Records and Archives
New Mexico State Engineer’s Office

New Mexico State Records Center & Archives
PNM Forerunners

Public Service Company of New Mexico Archives
Randall Davey Audobon Society

Sangre de Cristo Water Company Archives
Santa Fe City Library

Santa Fe County Courthouse

SHB AGRA Reports and Drawings

State of New Mexico Library

University of New Mexico, Engineering Library

Methodology:

Mariah Associates, Inc. (Mariah) was contracted on May 16, 1994 by the Public Service
Company of New Mexico (PNM) to complete the work stipulated by the Two Mile Dam and
Reservoir Memorandum of Agreement between the New Mexico State Historic Preservation
Office (SHPO) and PNM. At that time, the State Engineer had required an emergency breach
to be completed by the end of May for puflic safety reasons. The dam had been deemed unsafe
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due primarily to excessive rodent and tree root holes on the downStream slope. The tight

deadline left little time to secure proper documentation before the demolition began.

Prior to initiation of the Mariah HAER contract, Environmental Compliance and Development
Corporation (ECD) had been hired to remove years of sediment which had been washed into the
reservoir from the treatment plant decant ponds. While engaged in pumping sediment from the
bottom of the dam to pools on the southern edge near the spillway, Chava Trucking, ECD’s sub-
contractor, inadvertently damaged the upstream side of the dam (Photographs HAER No. NM-4-
2, NM-4-5, NM-4-6). Also; when the strainer inlet was being cleaned by ECD divers
(Photographs HAER No. NM-4-7, NM-4-8), water rushed through the tunnel and disturbed
earthen areas on the downstream side bf the dam around the tunnel and gate valves, as well as

pulling one of the divers against the outlet.

Thus, prior to visiting the site, there was damage to the cultural resource; each day Sangre de
Cristo Water Company hoped to begin demolition in order to meet the State Engineer’s deadline.
Given this situation, the Mariah team immediately began on-site documentation, in order to
retrieve as much information as possible prior to demolition. Ms. Lewis consulted the Corps of
H Engineers (COE) and the SHPO, and devel'oﬁed a list of important features to document, since
there was not time to conducf archival research to identify these elements. The site was mapped
with a total station and data collector, 4 x 5 large format photographs were taken of the dam and

site features, and important features were mapped with the total station and further dimensioned

with a 100 ft (30 m) tape measure.

The impacted features were documented prior to the initiation of demolition. In addition to the
dam itself, the Mariah team mapped two groups of stone alignments inside the reservoir. The
features that were not completely documented for the emergency breach but were completed at

a later date, included the spillway and the diversion channel. Once-demolition began, Ms. Lewis

)

was on-site to monitor the work. It was expected that the contractors would unearth the concrete

)
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seepage collars that were shown in the 1893 drawings. The collars were not located, but some
small artifacts, such as shovel heads, leather straps, and miscellaneous metal tool parts were

recovered during the breach excavation.

A foundation on top of the dam, not integral with the structure of the dam, was noted prior to
initiation of the breach (Drawing 3/6). Before the breach demolition began, the foundation was
unearthed a';nd documented. It appears that the small building may have been a powerhouse or
small gate valve control facility. The top of the dam also had two "brass caps" that were
removed during demolition. One was a USGS section corner and the other a Santa Fe Control

Monument.

Once the earth moving for the breach had been completed, Ms. Lewis began the archival
research. Daily New Mexican articles contained more information about construction of the 1881
Old Stone Dam than about Two Mile Dam. The Sangre de Cristo Water Company archives
revealed historic drévs)ings, many photographs, Daily New Mexican transcripts, a history
manuscript, reports, letters, and meeting minutes ébout Two Mile Dam throughout its history.
There were no original construction drawings giving sections or dimensioned details at Sangre
de Cristo Water Company, PNM, or the City of Santa Fe. The Santa Fe City Library collection
consisted primarily of resources about the acequia systems and laws in northern New Mexico, and
the State of New Mexico Library provided various planning documents. The New Mexico State
Records Center & Archives provided additional newspaper clippings with reference to the breach,
inaps,’ deed information, and census data. The Santa Fe Couht'y Courthouse provided historic
deeds, agréerﬁents, and other legal documents. The University of New Mexico, Engineering
Library provided a microfilm copy of the Engineering News and American Railway Journal
article and historic books on the construction of earthen dams. SHB AGRA reports and
construction documents were used to trace dam failure and develop HAER documentation
graphics. 1’ The Museum of New Mexico, Records and Archives provided documents about dams

in New Mexico, and photographs and maps of the reservoir area. The State Engineer provided
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some historical data and information about earthen dams in New Mexico. The Bureau of Land
Management (BLM) provided some plat information and PNM provided some maps of the dam
and surrounding area. The PNM Forerunners provided some oral history and knowledge of the
dam systems. The Randall Davey Audobon Society is housed in one of the old mills but could

not provide much information.

The American Society of Civil Engineers (ASCE) recommended the Linda Hall Library in
Kansas City. The Linda Hall Library is an independent library in the areas of science and
technology. The library will be receiving the ASCE collection at some point in the future.
ASCE does not have an operational library, since they are planning to send their collection to the
Linda Hall Library, and apparently the transfer is tied up in the New York Supreme Court.
Although Linda Hall searched for information on the Two Mile Dam engineers and did not turn
up any sources, they believe when they receive the ASCE collection they may have relevant

information.

Deed and Plat information gathered at the Santa Fe County Courthouse and the BLM was used
to develop base maps to trace ownership of the Reservoir Land. Unfortunately, plat and deed
drawings and descriptions did not lead to a comprehensive layout or history of the land and land

transactions.
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III: HISTORICAL INFORMATION .

Date of Erection: 1893

Engineer: J. M. Howells, C.E. (Chicago)

P. E. Harroun, C.E. (Santa Fe)

Developer: Santa Fe Water and Improvement Company
Historical Narrative:

In October of 1880, the Board of County Commissioners, Santa Fe, in the Territory of New
Mexico, executed a legal instrument which provided the Santa Fe Water and Improvement
Company with the exclusive right and privilege of erecting dams and reservoirs for impounding
water on the Santa Fe River. The commissioners felt that a water system would be beneficial
to Santa Fe’s image through its civilizing effects. The water company board consisted of Dr. E.
Andrews, President; Fred Sandoval; J. P. Kennedy; P. F. Herlow; S. H. Lewis; and Enos
Andrews. The grant to the water company included exclusive rights to impound water in "an
easterly direction of ten miles," to erect roads and railroads to provide transportation to and from
the dam and reservoir, and to construct telegraphic, telephonic and phonographic lines. The grant
also allowed for the "...construction, introduction, distribution, maintenance and operation of
electric lights, sewers, sluices, drains, aqueducts, conduits and waterways...provided that this grant

shall in no manner be construed to affect the rights of private individuals."?

In return for the above, the Santa Fe Water and Improvement Company was required to furnish
an adequate water supi)ly to the city by completing a series of three reservoirs and installing
water pipes within 3 mi (4.8 km) in every direction from the center of the monument in the Santa
Fe plaza. In addition, the water company was to supply the water at reasonable rates. It was the
rights of private individuals initially, and 'later the high rates, that caused controversy over the

reservoir system and the water company.’ Early on, there was a disparity between those who
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supported the development of the water company and those who wanted water rights to remain
as they had since the founding of Santa Fe. This developed into on-site altercations during the
construction of the Old Stone Dam in 1881. By the time Two Mile Dam was constructed, the
résidents had either accepted impoundment of water on the Santa Fe River or become quietly
resigned to the fact, since there is no evidence of controversy through the newspapers or legal

documents.®

The differences in opinion were split basically along the lines of the older families and
majordom‘os of the acequias, and newer settlers in Santa Fe. Water rights in New Mexico began
with the mayordomo/acequia system, established by the Royal Ordinances given to Don de
Peralta in 1609 when he laid out Santa Fe. The system called for irrigation water to be available
to all residents.* Irrigation water was made available through open channel waterways, called
acequias. The water was distributed from the acequias in direct proportion to the quantity of land
to be irrigated, larger plots received more water than smaller plots. Each acequia was shared and
maintained by the community that had access to the water, and each community was headed by
a mayordomo who coordinated the acequia upkeep, water distribution, and the arbitration of
disputes. The mayordomo was usually a highly respected, older member of the community and
had significant political and social power.*
i

In the late 1800s, the Anglo population of Santa Fe "...predominated among merchants, military
personnel, and government officeholders...their role in agriculture was almost nonexistent."® The
desire for a water company to supply water to the city was to modernize Santa Fe, but those
whose families had settled Saﬁta Fe and who had inherited the acequias and water rights policies
had no reason to change. In fact, those who were most affected by the construction of the dams
podlifiicn wsionen wo Lo el e il Ly NeW Mol g e L o8
would resist any encroachment on their rights. The following statement is from the June 1881
public hearing about water rights aﬁd building dams in Santa Fe canyon, which was translated

from Spanish to English, transcribed in both and given to the Daily New Mexican:

MARIAH ASSOCIATES, INC.

255




Two Mile Reservoir
HAER No. NM-5

(page 9)

‘We, the majority of the people of Santa Fe, declare and maintain that whereas we
have been entitled to the water in the Santa Fe river since the conquest of this
* country, have used it for the purpose of ifrigating our fields and quenching the
thirst of our families, that the water has been given to us by the sublime will of
God, and

Whereas some individuals have associated with a view of controlling the water of
said river by building dams in Santa Fe Canon and to interrupt the free course of
the current with the purpose of retaining and speculating with the water by selling
it to the poor people of Santa Fe, thus damaging the whole community, and
Whereas the people of Santa Fe will in no way permit such proceedings, be it:

Resolved that the people of Santa Fe will by all legal means cause the said water
‘works company to stop abusing and appropriating the rights belonging exclusively
to the people, will prevent their converting the same to their own pecuniary
welfare, leaving the community helpless and subject to their charity, and depriving
them of all the sacred rights which nature has given them merely to satisfy
ambition. The people of Santa Fe in meeting assembled and in view of the
injustice and prejudices which the said company will cause to Santa Fe people by
stopping the free course of the water in the river and prevent them from irrigating
their lands hereby. Resolved that the water company is hereby cautioned to stop
all work in the canon of Santa Fe river interrupting the current of the stream and
injuring the community, which action is hereby declared an outrage on the people
and that said community will in no way permit such action.

Resolved, that the people of Santa Fe are and will be opposed to consenting that
the water works company shall abuse the people and appropriate to themselves
their rights which they consider a legal and divine gift from Almighty God, and
which rights belong and shall belong to the people, and who will in no way permit
that any company shall jump their rights. Resolved that the Hons. Sol
Spiegelberg, Jas. Donovant, Nasario Gonzales, Board of County Commissioners
and Hon. Gaspar Ortiz, Probate Judge in and for Santa Fe County, are authorized
to represent the people of Santa Fe and are required to arrange the matter with the
. water works company, avoid their control of the water of Santa Fe river which

they resolved to do in prejudice of the community and to caution said company

to let the said waters run for the benefit of the people, who will use all legal rights.

with this object in view.

Resolved, that the Hon. Juan Garcia, C. Martinez of Precinct No. 3, Aniceto
Abeyta and B. M. Reed of Precinct No. 4, and Jose Antonio Romero of Precinct
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No. 5 are hereby appointed a committee to cooperate with the County
~ Commissioners and the Probate Judge in reference to the settlement of the matter.

Resolved that we will employ all legal means to defend our rights and- will, if
necessary, ask the protection of the executive department.

Resolved that we swear to stand by the constitution and the form of government
and“protest against violence, and request the proper authorities to enforce the laws.

Resolved, that if said company pérsists in carrying out their works they shall be
eonsidered open enemies of the public.’

The reaction to the water company was over more than water for irrigation; most residents had
their own water-operated grist mills and carding machines, which could not function without a
running river. Some of the residents with property to the west of the Old Stone Dam would not
allow the right-of-way for the pipes that were to take water into the city of Santa Fe. The
committee noted above met with the water company and was able to gain the company’s
assurance that the flow of the river would not be reduced to the exterit that if would shut down
the acequias.® This assurance did not calm the fears of the canyon residents. On June 23, 1881,
an aftercation between residents and the stone dam laborers was reported in the Daily New
Mexican.” Eventﬁal'ly, the canyon residents allowed the pipes to run through their property, and
by October 14, the public was so anxious to have water, it was introduced into houses by

residents of the City of Santa Fe rather than by the water company as scheduled.™

By December of 1881, the original water company had gone bankrupt and was sold to a new
group.. The new company was called the Santa Fe City Water Works, and its officers were
Alexander G. Irvine, President; Q. Monier, Treasurer; and S. D Lassier, Secretary, The new
company was granted a franchise to operate the water works. Following incorporation in 1891,

the City of Santa Fe granted a new 25 year franchise to the water company. "
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The first dam, the 1881 stone dam, was 28 ft (8.5 m) high and held, 25.33 acre feet of water
(Photographs HAER No. NM-4-17, NM-4-18, NM-4-19, NM-4-23). In February of 1893, the
water company began construction on Two Mile Dam by placing concrete for a tunnel. This
second dam provided an additional 387 acre feet of water to the City of Santa Fe (Photographs
HAER No. NM-4-1, NM-4-22). There is no evidence of public outcry over its construction,
apparently due to a variety of factors, such as the public having grown accustomed to the old
reservoir, the involvement of different individuals, and the fact that the second reservoir was

planned to provide surplus water to irrigate up to 1000 acres of fruitland."?

The main controversy during the construction of Two Mile Dam was the drought of 1893. In

March of 1893, the President of the water company posted a notice to the people of la Acequia

del Cerro Gordo that the water company would continue to supply their acequia with water

throughout the construction of Two Mile Dam. By June 9th, water was being supplied through
a concrete tunnel, but by June 26th water restrictions limited irrigation to the hours of 6:00-9:00
am. By July 5th, the water company had ended the use of water for irrigation until further
notice. On July 17th, the company met with citizens and agreed to alternate water use: four days
for acequia use then four days for water company supply.”? On August 17th, the rain finally
came, and the water in the reservoir rose 7 ft (2 m) in one hour. The water filled the reservoir’s

"flat area,”" topped the spillway and damaged the old TeSErvoir.

The only available technical information about the construction of Two Mile Reservoir is the
1893 Engineering News article. The construction began with excavating to and cleaning bedrock
on the northern side of the dam and pouring a concrete trench and seepage collars, which were
referred to in the Enginecring News article as "heart walls." The concrete trench acted as the
base of the dam funnel, protected the existing water main during construction, and allowed water
to flow during the construction of Two Mile Dam. The "heart walls" were made of hydraulic
cement, and one inch thick boards were used for triple sheeting that rose above and were

perpendicular to the tunnel. The article also describes an 80 ft (24 m) tall stone intake chamber,
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or well, as tall as the dam that was to be used to allow different levels of water to enter the
distribution system (Drawing 2/1). There is no other mention or evidence of this intake chamber;
currently the intake is a metal strainer outlet raised three to four feet above the top of a concrete
dome, which is the upstream end of the tunnel under the dam. The earliest evidence of this
concrete dome is a 1938 drawing of the pipe system (Photographs HAER No. NM-4-11, NM-4-
12, NM-4-13). In 1893, the downstream toe of the dam had a 60 ft (18 m) diameter, circular
basin into which a 10 inch pipe discharged as a fountain (Drawing 1/1). This provided the water

with fina] aeration before it travelled through the city mains.

The 1893 article also notes a 5 ft (1.5 m) circular tunnel "...through rock, part or all of it lined

"4 was being constructed from the Old Stone Dam to convey

with 7 to 12 ins. of concrete...
water to discharge below the new spillway. This was designed to provide water downstream
when desired, or when the water was running muddy, and was converted to a channel in 1904

to become the existing diversion channel (Drawings 1/6, 2/6). The tunnel under the dam was of

similar construction, but its diameter was 8 ft (2.4 m), and it rested on a 1 ft (0.3 m) bedrock

“wall (Drawings 3/5, 4/5). Gate valves were installed at both ends of the tunnel to provide control
of the water flow (Phofographs HAER No. NM-4-14, NM-4-15, NM-4-16).

As described previously, the construction method for the dam was divided: the downstream
portion was primarily sand and gravel, and according to the 1893 article, was not puddled, while
the upstream portion of the dam was clayey earth puddled by a herd of goats. The goats were
kept in motion from "12 m. to 1 p.m. and from 5 to 6 p.m."" According to J. M. Howells, in
a letter to the editor of Engineering News, the schedule for using the goats thanged once they
discovered that the pﬁddling did not interfere with the material delivery teams. When they
discovered they could use the goats during regular hours, as opposed to the odd schedule already
noted, they were able to reduce the required number of goats. The number was reduced from

several hundred to 115 and they were able to keep the work on schedule.'®
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In the same letter to the editor, Mr. Howells described some of the aspects of puddling the dam.
The goats were able to puddle for 30 wheel scrapers (Field Photograph: 1893 Construction) and
averaged 14 ft* per load on a 500 ft (152 m) haul. The earth was spread as it was being dumped,
levelled into a three inch layer by a dragged beam, then sprinkled, and finally puddled by the
goats. The surface of each layer was left rough so the next layer could key into the last. Mr.
Howells also stated that the goats tired easily at the beginning, because they had only been
scantily fed on juniper brush, but once they were fed a diet of peas and refuse, they perked up

and even butted each other around the corral after a full day’s work.

On July 3, 1894, the Daily New Mexican rcpofted that the mayor had officially accepted the work
as being in compliance with the franchise. The next step was the development of hydroelectric

1", which consisted of a service basin,

power. The company developed a plant near Talaya Hil
"power pool,” and a power house. Water from the reservoir and a power ditch uphill from the
reservoir travelled through a 15 inch diameter pipe to the power house and was then forced uphill
by pressure into the Talaya Hill "power pool." When power was needed, the water flowed
downhill to the powerhouse to create electricity and was theﬁ discharged into the service basin

(Drawing 3/2). In February of 1895, the hydroelectric plant was complete.

The series of three reservoirs that were required in the original grant were not completed until
1943. In fact, it was this requirement for three reservoirs that caused the foreclosure of the first
two water companies, through financial burdens. In 1900, the Santa Fe City Water Works was
turned over to the Santa Fe Water and Light Company. On March 14, 1900, the new company

was incorporated in New Jersey.

In October of 1904, New Mexico experienced an enormous flood, which affected most of
northern New Mexico and resulted in communities being virtually cut off from the outside world.
The flood destroyed buildings, railway lines, and communications lines, and resulted in loss of

life. The Daily New Mexican praised Two Mile Dam for protecting Santa Fe from extensive
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flooding and reported that many pipes required replacement. The main problem at the time, in
terms of the water supply, was that the water turned brown. The water system relied on still

water from Two Mile Reservoir, so organic matter and debris would sink to the bottom leaving

the potable water on top. With the tumultuous flood, water in the reservoir was turbid and o

required time to settle again.

In 1919, the city made its first unsuccessful attempt at a water company buyout, spurred on by
dissatisfaction with service, supply, and the fear of how city growth would affect the supply. In
1921, a series of city council meetings addressed how to purchase the company or at least to
ensure reasonable rates. At this time, the company was without a franchise and was unresponsive
fo the letters from the city council. During a special meeting, the city council asserted that the
water company:

...1s ineffective, uneconomical and unsatisfactory; and in connection with such
mvestigation...has come to the conclusion that the rates charged by the Santa Fe
Water and Light Company are unfair, excessive, exorbitant, unjust and
discriminatory..."

By 1925, the company was again in receivership. U.S. District Judge O. L. Phillips took control
of the sitiiation, required meters to be installed, and also developed criteria for the next owner
of the water and light company. Under Judge Phillip’s guidance a new franchise was drawn up,

and performance bonds were secured for the new purchaser. In 1926, the New Mexico Power

Company (NMPC) was incorporated in the state of New Jersey, authorized to do business in the -

state of New Mexico, and merged with the existing water company.” As a result of Judge
Phillip’s efforts and the NMPC merger, by 1930 the entire city of Santa Fe was metered,

McClure Reservoir was constructed (1926-28) and Nichols Reservoir was constructed (1942-43).

In 1929, the City of Santa Fe, the New Mexico Power Company, and the Forest Service worked
together to close the Two Mile Reservoir watershed. The effort was not entirely successful, so

in 1932 the Secretary of Agriculture legalty closed the watershed through a Closing Order. This
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order excluded "...bathing, fishing, camping, picnicking, and other forms of human occupancy

of the Santa Fe watershed..."®

In 1946, the Public Service Company of New Mexico (PNM) came into being through the merge
of the Albuquerque Gas and Electric Company, the Deming Ice and Electric Company, Las Vegas
Light and Pov;/er, and NMPC. The company operated on an even keel until 1971, when there
were comblaints of poor water quality. Until 1971, the water provided t0 Santa Fe was from
Two Mile Reservoir and was purified primarily by natural settlement. The reservoir water was
treated with an acceptable algicide and required long periods of sedimentation in the Spring and
Fall to reduce turbidity. In response to the water quality complaints, PNM hired an Aquatic
Biologist to analyze the water coming from Two Mile Reservoir. Samples were taken in town,
and it was determined that copepoda and nematoda worms, some as large as 2 mm, as well as
a small quantity of rotifers and protozoans of the genus Ceratium existed in the water supply at
Two Mile Reservoir. The sedimentation process was supposed to allow these plankton to sink
to the bottom, keeping top layers of water clean and potable. The determination was that the

natural purification processes were not working.”'

In August of 1971, a letter from Black & Veatch Consulting Engineers to the Vice President,
Division of Operations at PNM outlined recommendations for the treatment plant system that is
in operation today. Treatment includes addition of floculants to aid in sedimentation, filtration
to remove particulants, disinfection and fluoridation, and stabilization by the addition of
polyphosphate. The system used included a check dam below Nichols Reservoir to divert water
to the treatment plant, chemical building, two clarifloculators, four dual-media filters, two five
million gallon tanks, waste wash water reclamation basins, two earthen lagoons to receive sludge
from clarifloculators and a four million gallon pump from Two Mile Dam to permit the use of
its water (Drawing 2/2).” The water from the upper two reservoirs was the primary source, and

water from Two Mile Reservoir became the backup supply. During this 1971-72 conversion of
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the water supply, the stone spillway was grouted as a safety stabilization effort (Drawings 1/5,
2/5).

Again in 1973, the City of Santa Fe contemplated the purchase of the water company. The city
hired R. W. Beck and Associates to determine whether purchase was feasible. It was determined
that if the city purchased the company, the rates would double,” so the city did not pursue
purchase. In 1974, a five year franchise was granted, and in 1976, a Water System Task Force
was déveloped to analyze whether purchase or condemnation of the water system was feasible.
PNM made it clear that it would not be a willing seller. The City pursued condemnation, but

even with condemnation, it was determined that the cost would be too high.**

In 1978, the SHPO notified PNM that Two Mile Reservoir had been placed on the State Register
of Cultural Properties,” and in the same year, the National Dams Safety Program inspected Two
Mile Dam since it was listed as a high-hazard dam on the National Dam Inventory. The report
recommended a "watch and warn" inspection system, the primary concern was the overflow of
the upper dams affecting the stability of the earthen‘ dam.”® In 1985, Two Mile Dam and

Reservoir were nominated and accepted as an American Water Landmark.

In 1992, the reservoir was drained for safety reasoﬁs, primarily rodent holes and tree-roots had

27

caused the downstream slope to destabilize.®” The water company had discovered a 40 ft (12
m) long crack along the top of the reservoir and a 20 ft (6 m) slump on the downstream slope
the line of saturation had exceeded safety levels. Draining the reservoir resulted in a twenty
million gallon loss in the cheapest water source for the City of Santa Fe. After the reservoir was
drained, Councilor Steven Farber called for the repair of the dam to maintain the "historical,
cultural and economic well-being of Santa Fe and its present and future water supply."”® The
fact that the reservoir marks the eastern boundary of the city was as much a concern as the water

supply. Preserving the reservoir would preserve a cultural resource and an inexpensive water

supply, as well as provide a boundary for development at the end of Upper Canyon Road.
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In March of 1993, PNM announced that it had plans to sell Sangre de Cristo Water Company as
part of a reorganization,” and in May, the Santa Fe voters decided to purchase the water
company. After eighty years, the City of Santa Fe had finally succeeded in buying the company.
T.hé purchase of the water company only included the water and appurtenances, not the land.
Once plans to breach the dam were announced, there was public concern over what would happen
to the reservoir land. In June of 1993, PNM announced that they were offering 100 acres of the
240 abres that comprise the Two Mile Reservoir property area to the City of Santa Fe.”® It had
been determined that the cost to repair the dam would be prohibitive, and the breach of the dam
would be cost effective as well as eliminate the concern that the earthen structure might fail in
the future.”> The Sangre de Cristo Water Company decided to retain less than 10 acre ft in the

reservoir area for aesthetics, and in preparation to turn the land over to the City of Santa Fe.
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IV. ENGINEERING INFORMATION _ .

Construction:

Two Mile Dam was engineered by J. M. Howells, C.E. of Chicago aﬁd P. E. Harroun, C.E. of
Santa Fe and was constructed from 1893-94. A drawing of the dam, which appeared in both
Engineering News and American Railway Journal and the American Society of Irrigation
Engineers Annual in 1893, shows a series of four concrete seepage collars running parallel to the
longitudinal centerline of the dam (Drawing 2/1). These collars were described as being set into
freshly broken bedrock, made of the "very best hydraulic cement," and topped with triple sheet
piling. The collars were to serve partially as a foundation and primarily as waterproofing to aid

in the stability of the dam over time.

Modern earthen dam construction began in the late 18th century,”? and the development of
design elements was fairly standard by the late 1800s. In fact, "...the design principles had
evolved leading to safe and fairly reasonably economic large earth dams."” The elements which
had become standard details include variation of material, impervious cores, seepage collars, and
puddling of clayey materials. The building of the dam included not only the proven design
details, but sound construction techniques. The use of goats to puddle the clayey earth provided
~ a roughness in the layers of earth in the dam, which aided in the pre;/cntion of water flow
through the structure. Modern equipment provides a fa.irly'even surface that can allow water a

passage through the dam, and requires other techniques to minimize water flow.

During the 1994 demolition of the dam (Photographs HAER No. NM-4-3, NM-4-4), Karen
Lewis, a preservation specialist was on-site throughout the work to monitor demolition and
document the concrete core and seepage collars when they were uncovered. The top of the dam
was at elevation 7,348 and the b;each occurred at 7,285, the depth of the breach was 63 feet and

according to the Engineering News drawings the center seepage collar should have been
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unearthed at approximately elevation 7,295. No concrete collars were uncovered, so the collars
are not as tall as the 1893 drawing suggested. At least one collar exists under the remaining
portion of the dam as the Engineering News photograph shows a collar during construction. The
collar in the phofograph is formed concrete running over the top of the stone tunnel. There is
no point of reference to identify where this concrete wall is along the tunnel, but it appears to

be approximately 3 ft (1 m) above the tunnel (Field Photograph: 1893 Construction).

During demolition there were seemingly unrelated, horizontal lenses of clay and rubble. In
retrospect, these may have defined a core, but the bulldozer and scraper method of earthwork
made it difficult to distinguish a pattern. These lenses varied in length and color, but were
usually near the centerline and approximately 2 to 3 feet wide. The lenses were usually green
(Munsell, SY 6/2, light olive gray) or almost white (Munsell, 8Y 8/ 1, white), while the regular
layers of earth were reddish (Munsell, 5YR 5/4, reddish brown) or dark brown’'(Munsell, I0YR
572, grayish brown). Some of the darker, greenish clay took on the appearance of cement as it
dried. Often cement and/or lime is added to soils to acf as a stabilizer. Lime, calcium carbonate,

is an element of cement and will react with HCI. -

Ms. Lewis tested several samples of earth taken from the lenses and the regular layers with HCL
The darker, greenish clay and the white clay from the lenses reacted positively, with the white

giving the most vigorous reaction. The reddish and brown soils did not react with the HC.

All earthen dams have some kind of core, as well as collars to prevent toe flow of water toward
the center of the dam. Many dam cores have been constructed of clay to act as seepage
barriers;* the reaction of the centerline lenses with HCI suggests the lime-containing earth was
placed deliberately at the center of bthe dam. Although calcium carbonate, may occur naturally,
judging from the levels where the reactive soils began to appear, it seems that there was a
stabilized core of lime or light soil cement. Conclusive results could Be gained through

continuous borings, soil analysis, and specific tests for lime in the remaining southern portion of
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the dam. Results from the "Dam Embankment Stability Investigation" borings are located in

Appendix A.

Although there was not a visually discernable core during the demolition, the variation of
materials from the eastern to western side was distinctive. This did match the 1893 drawing, in
that the downstream side was primarily gravel and the upstream puddled earth. During certain
points of the demolition, stratigraphy could be seen, and was photographed, but Ms. Lewis was
unable to create a continuous proﬁlé. The visible layers were 3-6 inches and alternated from the
- reddish soil (Munsell, 5YR 5/4, reddish. brown) to the brownish (Munsell, 10YR 5/2, grayish

brown).

The original drawing also showed a concrete well tower located on the upstream side of the dam,
with openings for different stages of water to enter (Drawing 2/1). There is no documentation
or evidence of this ever having been built. What exists today is a concrete dome with a metal
screen inlet; the metal inlet has been shortened to be just above the dome and is covered with
stone, known as riprap. The original design pool elcvation was 7,340 ft and the existing pond
elevation is 7,290 ft. The original drawing also showed a 1.5:1 slope on the downstream side
of the dam and a 2:1 slope on the upstream side. The upstream slope was covered with 3 ft (1
m) of riprap to reduce erosion on the intérior of the dam. At the toe of the downstream slope
there was an aeration basin. This was a 60 ft (18 m) circular concrete basin with a fountain to
* provide aeration. This aeration basin is described in an 1895 article in the Daily New Mexican:

The water now served Santa Feans is thoroughly aerated before it enters the
companies supply pipes. A pipe below the great dam shoots the water twenty feet
into space and thence it falls into a huge basin. The sight is a very pretty one.”

The original drawing also shows the stone tunnel that runs under the dam. This tunnel was set
into the bedrock and arched to create approximately 8 ft (2.4 m) clearance on the interior. As

noted in a 1915 plan of the reservoir, there were 2 pipes that ran through the tunnel (Photograph
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HAER No. NM-4-21). A 10 inch pipe was laid in 1881 to provide continuous service during
construction and a 15 inch pipe was laid in 1894 to provide service from the new reservoir.
Water entered the 10 inch pipe from both the Old Stone Reservoir and a metal strainer on the
upstream slope of Two Mile Dam, and the 15 inch pipe took in water solely from the strainer on
the top of the concrete dome (Drawing 1/3), or the tower if it was constructed. In 1913, a 36
inch sluice gate was added to the front of the upstream concrete dome (Drawing 3/2), and in
1938, the 10 inch pipe was permanently shut off (Drawing 2/3). In 1953, both pipes were
- replaced with a 36 inch diameter pipe with a series of geared gate valves (Drawing 3/3). One
valve was on the upstream side of the dam, and two were on the downstream side. All valves
remain in place, and the two on the downstream side of the dam had extensions added in 1994

to make them operable at the new height of the infill riprap (Drawing 4/3).

The aeration basin seems to have been out of use by 1915, since the 1915 drawing shows a
"sluiceway" rather than a basin. In 1994, the tunnel archway and what would have been the
aeration basin were filled with riprap to aid in erosion control for the breach. Prior to being
filled in, the valves, tunnel opening, and a grouted stone channel were visible, and were recorded

as part of this HAER documentation.
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Site:

Two Mile Reservoir is one in a series of three reservoirs along the Santa Fe River. McClure, the
reservoir farthest upstream, was constructed in 1941-42 and can retain 3,059 acre feet, or 997
million gallons of water. Nichols was constructed in 1926-28 and can retain 684 acre feet or 223
million gallons of water. Two Mile, the farthest downstream, was constructed in 1893-94 and

can retain 387 acre feet or 126 million gallons of water (Drawing 1/2).*¢ ~

Two Mile Dam is situated in Precambrian granite and granite gneiss, with some Paleozoic
limestone, while the reservoir area consists primarily of alluvium over the geology noted above.
The reservoir vegetation consists primarily of pifion and native grasses. Riparian vegetation runs
along the southern boundary of the reservoir. The oldest dam along the river is at the upper edge
of Two Mile Reservoir, the 1881 Old Stone Dam. The reservoir behind the Old Stone Dam was
silted in during the 1904 flood and is currently swampy and vegetated.

When the dam was intact, Two Mile Reservoir could retain 387 acre feet of water.”’  Site

elements included a metal silt fence running along the northern edge of the watershed, a 150 ft
(46 m), semi-circular spillway (Photograph HAER No. NM-4-9), a masonry tunnel under the
dam, and an 1881 stone dam, which marked the upstream boundary. Other elements included
a 147 ft (45 m) long concrete weir between the diversion channel and the reservoir near the stone
dam, various gate valves, a pumphouse, decant ponds and an upstream checkdam. The concrete
weir prevents flood flows from exceeding 5,000 cubic feet per second (cfs) in the diversion
channel, by allowing water to overflow into the reservoir. The existing diversion channel is on
the site of the 5 ft (1.5 m) diameter concrete tunnel that was constructed to allow water to flow
downstream when needed or when muddy. The stone weir, to the south of the spillway, is the
remains of the concrete tunnel (Photograph HAER No. NM-4-10). It is believed that after the

flood of 1904, the tunnel was opened to allow greater flow for more substantial storms.
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Character:

Two Mile Reservoir is no longer recognizable as a reservoir, it has more the feel of a canyon.
The earthen dam itself has been breached, with only the southernmost portion intact. A new hill
has been created on the southwestern portion of the site, near the spillway, with the sludge and
earth taken from the reservoir and dam. The breach is lined with riprap and is being seeded
above the riprap to the top of the slope; the curve of the dam does show in the breach (Drawing
2/4). The tunnel and both downstream and upstream valves are still operational, but have been
covered with riprap. The spillway, diversion channel, and the Old Stone Dam were not impacted
during the emergency breach. Ruins that were discovered in the basin have been left relatively
undisturbed (Drawings 2/4, 4/6); some damage occurred priof to the initiation of the preservation

portion of the work.
Condition:

The 1893 earthen dam has been breached, leaving a 3:1 slope on the northern portion, a 4:1 slope
on the southern portion and a 50 ft (15 m) breach at the center (Drawings 1/4, 2/4). The
reservoir has been cleaned of sludge, the earth from the dam has been moved to the southern side
of the reservoir, and a new pond containing 10 acre feet of water was created on the upstream
side of the old dam. The sediment ponds, located in the res_ervoir area of the Old Stone Dam,
have been cleaned. Also, three stone/filter fabric retaining walls were installed just downstream
of the Old Stone Dam to clean the stream before it enters the pond at thé toe of the dam breach.
The breach was lined with a thick filter fabric and then covered with large riprap. The riprap
continues past the pre\;iously existing toe of the dam, covering the tunnel opening and the outlet
pipes. The final outlet is also lined with filter fabric, so the water that continues downstream is

clear.
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V: RESERVOIR RUINS | .

This section will discuss the available archival information with reference to land transactions,
census data, and maps of Two Mile Reservoir that may lead to an understanding of the ruins
within the reservoir basin. There are two sets of stone alignments in the reservoir just below the
Old Stone Dam. These are fully silted and appear to have been in place prior to the construction
of Two Mile Dam. The first stone alignment is approximately 100 ft (30 m) long, with what
appear to be rooms at either end (Photograph HAER No. NM-4-20). There are some structural
wood elements protruding vertically through the silt at various locations. The second ruin is "L"
shaped, with rooms that would have been 12 ft (3.7 m) wide and two round structural wood_
members protruding through the silt. Without excavation, it cannot be determined exactly what
~ these structures were, but due to the scale, the first seems to be of an industrial nature because

of its lai'ge scale and the second appears to be a small residence (Drawing 2/4).

In 1880, there were three mills in Santa Fe Canyon that were large enough to be included in the
1880 United States Census Records, Schedule 3 - Manufactures, and one that was under
construction. The three mills were owned by James A. Donovant, David H. Catanach and
Herman Strelow. The mill under construction was owned by Teodoro Martinez. An 1883 map
shows three mills: one at the eastern corner of Talaya Grant on the southern side of the canyon
road; another in the area of Two Mile Reservoir on the northern side of the canyon road; and the
final one west of the reservoir on the northern side of the canyon road. An 1894 map identifies
the westernmost mill as belonging to a Mrs. Catanack; although the name was spelled differently,

it seems that Catanach and Catanack are the same family.

In 1883 the Water and Improvement Company won a suit against Herman Strelow; his land was
purchased for $400 and he was given the rights to water to continue running his grist mill.*®
From this information, it seems that the second mill, on the north side of the canyon road,

belonged to Herman Strelow, because it is within the boundaries of the land purchased by the
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water'co'mpany‘ If these conclusions are correct, then the third mill belonged to James A.
Donovant. The three mills were of comparable size, with overshoot wheels, and a production
capacity of 90 bushels per day. All operated four months full-time and six months half-time,
with two idle months.*®* The Strelow mill had a 24 ft (7 m) fall, and the other two mills had
falls of 15 ft (4.5 m) and 16 ft (4.9 m).

There are also photographs of three mills in the Santa Fe Canyon from the early 1900s, on file
at the Museum of New Mexico. One of the structures is a relatively small adobe "molino," which
has a vertical axis wheel, rather than the larger horizontal axis overshoot wheels. One of the
- other mills is on the northern side of the river and is one story with a gable roof. The third mill
is constructed of random rubble, is two stories tall, and has a flat roof. The wheel on this mill
is a horizontal axis, ovérshoot wheel. The section with the wheel is two stories and is
approximately 16 ft (4.9 m) long, as the building continues it drops to one story and then the
photograph ends. The ruins in the reservoir define rooms at both the eastern and western end,

which are similar in size to the structure shown in the third photograph.

At this point, the origin of the ruins in the reservoir is unknown, speculation may lead us to
believe that the structure is either a mill or an associated building. The pieces of evidence are
not conclusive, but rather suggest a need for additional research. More information could be
gathered through archaeological stﬁdy of the sites and an intensive search for information

through oral histories and more intensive research of the architecture of Upper Canyon Road.
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Interview with Don Lopez of New Mexico State Engineer’s Office, September 19, 1994.

Santa Fe Water and Improvement Company. 1880 Grant Application from Santa Fe
County Commission.
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Ibid., p. 399. .
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GLOSSARY
Breach - A gap created to reduce the amount of water in the reservoir.

Standard Project Flood - Flood used by the Corps of Engineers as a basis for study, defined
as discharges that may be .expected from the most severe combination of meteorologic and
hydrologic conditions that are considered reasonably characteristic of the geographical
region involved, excluding extremely rare combinations.

Puddle - A method of earthen construction in which bands of soil are compacted and cured to
create a structure.

Line of Saturation - The boundary of soil in which the pores are completely filled with water.
Toe - The lowest point on the dam; where the dam meets grade.

Total Station - A field surveying instrument, similar to a transit, with an electronic data collector

- that enables extremely rapid and accurate collection of locational and descriptive

information. The field data points can be loaded into AutoCAD to create d1g1tal terrain
modehng and contours.

Seepage Collars - Walls parallel to the longitudinal center constructed to. prevent water from
flowing along a pipe or tunnel that crosses through the dam. These have also been
referred to as heart walls.

Appurtenances - A minor piece of property, right or privilege that is considered paft of a more
important one.

i

Sluiceway - A channel with a sliding gate to control the flow of water.

Weir - A small dam built in a channel to regulate the flow of water.
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