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1.0 Introduction

The San Juan Hydrologic Unit is located in the northwest corner of New Mexico and
extends into Colorado, Utah, and Arizona. For the purposes of this study, the San Juan
Hydrologic Unit was divided into nine watersheds. This report evaluates the water
supply available to New Mexico in seven of the nine watersheds. The two watersheds
that are not included in this study are the Piedra Watershed and the Mancos Watershed.
They are not included because the water demands from these basins are either completely
within another state or reservation.

Figure 1-1: San Juan Hydrologic Unit.
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1.1. Water Rights

The San Juan Hydrologic Unit Regional Water Plan addresses current and future
municipal, industrial and agricultural water demands and available supplies. The analysis
of demands does not use water rights as demands. This is because the existence of a
water right does not assure a current or future demand for the right.
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The aggregate of adjudicated water rights within the basin significantly exceed the
current demands for municipal, industrial and agricultural uses. Future demands will
likely use some or all of the difference between water rights and current demands.
However, this regional planning effort does not identify specific water rights and their
potential future uses. This would be more appropriately accomplished with a
hydrographic survey and general adjudication.

1.1.1. Summary of Water Rights

Surface water right for the San Juan Basin can be separated into two groups, first, rights
assigned from the San Juan County Decree (“Decree Rights”) and, second,
appropriations assigned after 1948 (‘Permit Rights”). The irrigation Decreed Rights
(assigned through 1948) are shown in Table 1-1'. In addition to the irrigation rights
shown in Table 1-1, the San Juan County Decree set forth the following Decreed Rights,
10 cfs continuous flow for the Town of Farmington (7,245 AFY), 205 cfs to be used in
Town of Farmington hydro-electric plant (148,515 AFY), and 200 cfs to be used in the
Aztec hydro-electric plant (144,893 AFY)® The total amount of Decreed Rights is
432,930 AFY.

The second group of rights consists of new appropriations approved by the New Mexico
State Engineer issued from 1948 through 1968. These rights are shown in Table 1-2°.
The total amount of Permit Rights for the San Juan Basin is 1,268,467 AFY with the
USBR accounting for 1,173,800 AFY of this total. The total amount of surface water
rights (including Decreed Rights and Permit Rights) in San Juan County is 1,701,397
AFY.

In addition to the surface rights there are 3,920 under ground water rights located in San
Juan Basin that have a water right diversion up to 23,709 AFY*. Domestic and irrigation
wells account for over half of the ground water rights with 7,329 AFY and 6,103 AFY
respectively. The total amount of water rights in the San Juan Basin (including surface
and underground rights) is 1,725,106 AFY.

! Taken from Table 3 and Table 5 of A Study on River Flows in the San Juan Basin Prepared in Defense of
Applications to Divert Animas-La Plata Contract Water, State of New Mexico Engineering Report.

2 page 27 of A Study on River Flows in the San Juan Basin Prepared in Defense of Applications to Divert
Animas-La Plata Contract Water, State of New Mexico Engineering Report.

® Taken from Table 7 of A Study on River Flows in the San Juan Basin Prepared in Defense of
Applications to Divert Animas-La Plata Contract Water, State of New Mexico Engineering Report and
from Water Supply Master Plan, 1981.

* New Mexico OSE WATERS database on December 31, 2002.
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Table 1-1: Decreed Surface Irrigation Rights
River Judment  Max Total
Diversion/ Landsto Diversion Demand
Ditch AC (AFY) 1948 (AC) (CFS) (AFY)
BID Citizens 5.03 4,422.2 110.50 22,228
Turley 4.76 270.4 6.70 1,288
Martin-Valencia 4.81 41.7 2.50 201
Twin Rocks 4.63 345.0 8.62 1,597
Ralston 4.66 364.2 9.20 1,696
Cedar Hill 4.66 340.8 8.52 1,587
Inca 4.76 698.1 17.76 3,324
Stacey 4,76 483.2 12.08 2,301
Aztec 4.76 1,383.0 34.57 6,586
Sargent 4.89 173.8 4.50 851
Lower Animas 4.76 2,118.9 52.98 10,090
Farmer's 4.92 1,306.7 32.66 6,430
Eledge Mill 5.03 1,031.9 25.79 5,187
Kello-Blanchett 5.03 526.0 13.15 2,644
Halford-Independent 5.11 2,678.9 66.97 13,678
Terrel 5.03 345.3 8.63 1,736
Star 5.13 1,361.6 34.03 6,988
Echo 5.11 1,584.5 39.61 8,090
Farmington (Allen) 5.11 650.0 16.25 3,319
North Farmington-Wright Leggett 5.11 1,996.6 49.92 10,194
Willet 5.11 49.1 1.61 251
Farmer's Mutual 5.26 4,181.5 104.53 22,014
Total 132,277
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Table 1-2: Post 1948 Surface Water Rights

Lisence or Acres or Diversion Quantity Lisence Acres or  Diversion Quantity

Permit No. River Purpose (CFS) (AFY) or Permit  River Purpose (CES) (AFY)
2472 San Juan 76.2 2 223.30 2801 Animas | Municipal 3.8 671.60
2475-A San Juan 253 96 535.70 ]2802 San Juan 38.14 0.67 114.42
2529 San Juan 38.4 5.64 115.20 ]2806 San Juan | Irrigation 1.2 209.22
2552 & 2553 | San Juan 116 3.6 348.00 2830 Animas Industrial 0.16 108.00
2557 Animas 33 4.5 100.98 2834 Animas 19.95 1.68 59.85
2574 Animas 40 0.5 120.00 |1396 Animas Industrial 2.2 18.54
2593 (1 &2) [SanJuan| 1056.3 26.3 3,405.60 2837 Animas 24.78 13 74.34
2593-3 San Juan| Municipal 1,155.90 12839 Animas 8.5 1 25.50
2593-4 San Juan 24 2.67 2848 San Juan | Irrigation 90 23,000.00
2593-5 San Juan 21.7 0.78 65.10 2866 Animas 7.98 0.96 24.42
2593-2 San Juan| Industrial 0.12 67.67 2870 San Juan 483.67 12 1,451.01
2603 Animas 131 4 399.55 12883 Animas 20600 49,510.00
2637 Animas 15 3.34 45.00 2884 Animas 75.1 2.00 225.30
2648 San Juan| Industrial 0.133 44.00 2995 Animas | Municipal 50 7,200.00
2660 Animas 35.7 3 71.40 3020 & 30y Animas | Recreation 1.95 107.52
2690 San Juan 63.8 3.3 191.40 ]02554-1 San Juan | Domestic 45.00
2718 San Juan| Industrial 15 1,053.00 ]02554-1-A] San Juan [ Domestic 164.70
2720 San Juan 11.1 1 33.30 3215
2740 (1) San Juan| Industrial 0.233 16.46 Subtotal 11,657.22
2740 (2) San Juan| Industrial 35 1,566.23
2740 (3) San Juan| Industrial 766.23 ]2838 USBR 55,000
2800 & 2965 | San Juan| Industrial 800.00 ]2847 USBR 235,000
2758 Animas [ Industrial 0.7 53.00 2849 USBR 630,000
2776 San Juan| Industrial 0.1 48.20 2873 USBR 28,800
2794 San Juan 27.3 0.4 32.00 2917 USBR 225,000
2800 San Juan| Industrial 2.75 400.00 Subtotal 1,173,800

Total 1,185,457

2.0 Water Demands

For the purposes of the Regional Water Plan, demands were categorized into three

categories. The categories are defined as follows:

1. Municipal - includes demands for all residents regardless of their supply (surface
water or ground water). Municipal includes all commercial and institutional uses,
such as schools and parks.

2. Agricultural — demands include all crops, pastures, or fields that are routinely
irrigated.

3. Industrial — demands from the power and mining industry that are not connected
to any municipal system.

In addition, demands are further designated at either

Diversions
Depletions

Diversions are withdrawals from the water supply. For example, this is the amount of
water taken out of the river.

San Juan Basin Regional Water Plan
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Depletion is the amount of water consumptively used and not returned to the hydrologic
system. Examples of depletions are evaporation and plant uses.

The Water Demands portion of the San Juan Hydrologic Unit Regional Water Plan
provided present and projected future water demands as both diversions and depletions
by watershed.

2.1. Population Projections and Explanation of Methodology

Parsons reviewed existing population and economic projections for the San Juan
Hydrologic Unit (SJHU) from the University of New Mexico’s Bureau of Business and
Economic Research (BBER). The purpose of this review was to determine whether
existing population projections for the San Juan Hydrologic Unit (SJHU) are adequate, or
whether a different population projection methodology should be used to estimate future
water demand from population growth.

Parsons was required to evaluate potential population growth in the study area based on
projected economic activity, changes in demographic trends (such as mortality rates and
the number of children per household), planning policies and development regulations by
public agencies with jurisdiction over land use, and other relevant factors. Parsons’
assignment was to develop a “transparent” projection model in 10-year increments
through the year 2060. Transparency means that all assumptions are defined, the data
inputs to the model are based on readily available information, the methodology is
explained in understandable terms and can be readily replicated, and the methods for
refining the model are clear as assumptions change.

The relationship between population growth and employment-based economic activity is
very important. Individuals move into and out of regions primarily because of the
availability of employment or the lack hereof. Even in regions dominated by retirement
communities, employment related to services and leisure also create high rates for non-
retiree population growth.

2.1.1. Planning Assumptions and Estimating Factors

Parsons attempted to identify planning and economic factors that could affect population
growth in the short term (less than ten years), mid term (10 to 20 years), and long term
(more than 20 years). Parsons contacted cities and county planners, business
organizations, and major employers within the eight basins. Only the City of Farmington
has adopted a comprehensive plan with demographic and economic projections. The
Farmington plan contains assumptions regarding large-scale changes in the population or
economic conditions for Farmington or surrounding areas. No other city or county
population projections or related planning documents were uncovered.

During its contacts and data search, Parsons was unable to identify significant planning,
economic, or other events or trends that would substantially affect population growth in
relation to long-term historic rates. No large commercial or government developments
are indicated in the immediate future. Such developments are very difficult to predict
and private firms involved in such plans do not like to share such information as it may
affect business dealings. For this reason, Parsons developed a population forecast based
on regression analysis.

San Juan Basin Regional Water Plan
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2.1.2. BBER Population forecast Methodology

The Bureau of Business and Economic Research (BBER) of the University of New
Mexico provides population estimates for counties in New Mexico. The BBER outlined
its population forecast methodology in a report available on the agency’s web site®. The
BBER formula uses the following formula:

Future Population = Current Population +
Births — Deaths +
In Migration — Out-Migration

Each release of the U.S. Census provides a recalibration point for projections. Most
predicting agencies will take advantage of the new “real” data and republish/extend their
predictions.

2.1.2.1. Methodology for Estimating Natural Growth (Births minus Deaths)

The New Mexico Department of Health annually tracks births and deaths by county. The
natural rate of population increase (births minus deaths) is a primary component of
population forecasts. Changes in the rate of natural increase provides an indication of
demographic changes related to average life span, number of children per household, and
average age at which women have children, among other trends. In each of the four
counties comprising the areas within the eight SJHU basins, the rate of natural population
increase has fallen over the past 50 years as a percentage of the population. Excepting
war, natural disasters, and other calamities, natural population growth does not change
dramatically from year to year.

2.1.2.2. Net Migration (In-Migration Less Out-Migration)

In-migration and out-migration occur due to numerous individual decisions on the part
persons moving in and out of a region. When in-migration exceeds out-migration,
population growth exceeds that generated by natural increase. When the reverse is true,
population growth is less than one would expect from natural increase. When out-
migration greatly exceeds in-migration, population declines can occur, despite natural
population growth. Population declines have occurred in many parts of the country at
various times of economic hardship and following natural disasters.

Economic opportunities, especially employment opportunities, are among the primary
reasons that people move from place to place. In some case, net migration is affected by
retirement decisions. Retirement communities experience in-migration without regard to
employment opportunities, although such migration leads to employment growth in
goods and services businesses oriented to retirees. The presence of coveted natural
resources, superior location with respect to trade routes, attractive scenic locations, and
recreation opportunities are other reasons that regions experience net in-migrations,
which leads to employment growth.

Reliable data on net migration patterns by county and watershed are not available for
New Mexico. Neither the U.S. Census nor the State of New Mexico tracks net migration
directly at a geographic level that can be used as inputs to a population projection by
watershed. Differences between known populations and known birth/death rates can be

> New Mexico Population Outlook in the 21* Century by A.N. Alcantara of the BBER & UNM
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used to indirectly establish net migration. Such an approach to estimating migration
patterns does not provide direct measures needed to establish migration patterns for
population forecasting.

New Mexico has experienced several significant in- and out-migrations in recent history.
The construction and opening of the Four Corners Power Station (in San Juan County)
and Los Alamos National Laboratories (neighboring Sandoval County) employed many
people in construction and later as employees of the laboratories. San Juan County, in
particular, had an increase of 150% between 1950 and 1960, following which the
population actually fell below its 1960 level after the Four Corners facilities opened. The
construction companies moved on, and facility staffing leveled off. Part of the net
migration may also have been due to the rise and fall of mining operations in the area.

2.1.3. BBER Projections

The BBER projects population for each county of New Mexico. Projections currently
available on the BBER website list estimates from 1990 through 2020 in five-year
increments. These projections have underestimated actual population growth. For the
year 2000, this is true of three of the four counties involved in the SJHU, but is not true
of the overall state population and not true of their historical projections. Historically,
BBER projections have been significantly higher at times and significantly lower at other
times compared to actual population growth. The BBER county population projections
are presented in Table 3.

Table 3: Historical Population Comparison Actual Vs BBER

NM DOH BBER
1980 1990 2000 1980 1990 2000 |
McKinley 56,536 60,686 74,798 61,500 72,000 72,172
Rio Arriba 29,282 34,365 41,190 29,800 36,100 38,521
Sandoval 34,400 63,319 89,908 27,900 60,800 93,284
San Juan 81,433 91,605 113,801 79,200 98,000 108,432

2.1.4. Use of regression analysis for population projections

Regression analysis is a statistical method of predicting one variable based on one or
more other known or observed variables. In the context of a population projection,
regression analysis provides a method of predicting future population growth based on
historical patterns of changes in population. Historic patterns of change depend on a
number of variables discussed above (the rate of natural increase, net migration,
employment growth, etc.)

There are several types of regression analysis that can be used for population projections.
The most appropriate method depends on patterns of past population growth. The
objective is to choose a type of regression model that can best predict future trends based
on historic patterns. Four of the more common methods are described in Appendix A.

2.1.5. Proposed Projections
2.1.5.1. Linear vs. Exponential Regression

Using the statewide data both linear and exponential regression were performed. The
statewide data is well within the limits of known data, interpolating would produce a

San Juan Basin Regional Water Plan
Volume IV 7



Water Demand Assessment September 2003

reasonably accurate number. Extrapolating beyond 2000, the linear regression will
understate, and the exponential will overstate, actual population (see Figure 2).

Figure 2: Comparison of State-wide Projections with Regression Analyses
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Using both methods should provide a reasonable lower and upper bound for future
populations. However, the more distant the prediction, the less accurate this bracket will
be. The statewide population can be seen to exceed both regression lines in the fifties
and undershoot both during the sixties. During the seventies and eighties the population
follows both lines closely, and then begins to diverge in the nineties. This probably
relates to the economic boom of the nineties with firms relocation manufacturing
facilities to the southwest (Intel for example). Recent slow economic slow down may
result in the population to again slow its growth.
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2.1.5.2. Step down using State wide data

Step down refers to the percentage share of a smaller region to the known value within
which it resides. For example, step down could be performed to estimate rainfall for a
county based on the proportion, by area, the county represents in relation to the entire
state, and multiplying that proportion by the total state rainfall. A step-down approach
will not be an accurate estimator of a sub-area trend unless the factors affecting the trend
are similar in both the sub-area and the entire geographic area. Step-down is frequently
used because statistical methods used for projections are more accurate when the
population base is larger.

2.1.5.3. Watershed Population Estimates

Parsons used U.S. Census block geographic data and geographic information systems
(GIS) to determine the 2000 population within the San Juan Hydrologic Unit and each
watershed. The Census Bureau population data by block was downloaded from the
website: http://www.geographynetwork.com/data/tiger2000/. The geographic watershed
boundaries were downloaded from the website http://www.epa.gov/surf and were
modified to the study watershed boundaries.

The census block data was then associated with watershed boundaries using GIS shape
files. Blocks straddling boundaries were trimmed spatially using GIS and the attributed
population was extrapolated by the percentage of block within each watershed, which
assumes even distribution of population within the block. This assumption will likely
yield a reasonably accurate result, given the relative small size of each census block
group in relation to the watershed area. There will be some error associated with such an
assumption of even spatial population distribution, however. Each of these “shape files”
was then joined to produce a database file denoting 2000 population per watershed.

2.1.5.4. Watershed Projections

The New Mexico Department of Health tracks annual population by county including
births and deaths. One could perform a regression analysis using the county specific
numbers, but since the population is so much smaller, economic migrations reduce the
accuracy of the regression studies. For example, in San Juan County, significant
population growth during the 1950s and the reduction in the population during the 1960s
require that trend analysis begin in 1970. The large population swings during the
previous two decades could lead to an inaccurate projection if used in a regression
analysis, and there is no evidence, at present, to suggest that large changes will recur
during the 60-year project period. The comparison numbers using step down for the
watershed are shown in Table 4.
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Table 4: Step-down Predictions

STEP DOWN BASED ON WATER BASIN STEP DOWN BY COUNTY
Using Statewide data back to 1950. Using data from 1970 forward.
Linear Regression Linear regression except Sandoval
2005 2010 2015 2020 2005 2010 2015 2020

Animas 46,016 48,677 51,338 53,999 46,696 50,137 53,579 57,020
Blanco Canyon 1,607 1,700 1,793 1,886 1,635 1,770 1,905 2,040
Chaco 9,334 9,874 10,413 10,953 9,411 10,083 10,754 11,425
La Plata 15,528 16,426 17,324 18,222 15,757 16,919 18,080 19,241
Mancos 12 12 13 14 12 13 14 14
Middle San Juan 12,133 12,834 13,536 14,237 12,312 13,219 14,127 15,034
Upper San Juan 28,150 29,778 31,406 33,033 28,564 30,668 32,772 34,877
Upper San Juan

Above Navajo Dam 1,151 1,217 1,284 1,350 1,151 1,217 1,284 1,350

2.1.5.4.1. Projections Comparison and 2000 Census Verification

Goodness values were maximized by starting a linear regression analysis in the years
indicated in Table 5. Inclusion of counts before these years decreases the goodness of fit
(goodness value) between historic data and projected trends. With the exception of
Sandoval County, the linear and exponential regression methods provide a good fit with
historic population trends. The linear is a closer match, but tends to undercount the
actual population based on a comparison of projection results and prior census counts.
Similarly, the exponential approach tends to overestimate the actual population. The
question is, “where in between the values will the actual population fall?”, and this
cannot be predicted with 100 percent certainty. For example, in 1995, the exponential
regression projection nearly matched the actual population estimate for that year, but
overestimated the population based on the 2000 Census count. Using historical county
data and with the same projection methods, linear regression is much closer to the actual
population than exponential.

Statewide, the exponential technique is closer. Sandoval County does not project
particularly well using the regression techniques. However, Sandoval only accounts for
1.4% of the SJHU population, so this lack of accuracy is not of great concern.
Table 5: Linear vs. Exponential Regression
HISTORICAL COMPARISON BY COUNTY

NM DOH LINEAR REGRESSION EXPONENTIAL REGRESSION

1980 1990 2000 1980 1990 2000 1980 1990 2000
McKinley 56,536 60,686 74,798 54,159 63,672 73,693 54,889 65,540 76,873
Rio Arriba 29,282 34,365 41,190 29,282 34,244 40,346 29,354 34,529 41,061
Sandoval 34,400 63,319 89,908 33,353 57,286 87,446 35,001 64,127 106,067
San Juan 81,433 91,605 113,801 72,834 97,233 111,753 72,951 100,554 118,212
Total 201,651 249,975 319,697 189,628 252,435 313,237 192,194 264,749 342,211
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The results of these regressions are shown in Table 6.

Table 6: Goodness for County Regression

September 2003

County Start Year Pearson
McKinley 1970 98.78%
Rio Arriba 1980 97.60%
Sandoval 1980 96.89%
San Juan 1970 97.00%

2.1.5.4.2. Comparison of Regression Results with BBER Projections

To establish the quality of the BBER projections Parsons used its historical “ten-year
out” projections and compared those with the Department of Health’s annual count. On a
county-by-county basis for the SJHU, the BBER projections have not been close to actual
population data, as shown in Table 7.

Table 7: Actual vs. BBER Population Projections
HISTORICAL COUNTY POPULATION COMPARISON

NM DOH BBER Percent Different
1980 1990 2000 1980 1990 2000 1980 1990 2000 |
McKinley 56,536 60,686 74,798 61,500 72,000 72,172 8.8% 18.6% -3.5%
Rio Arriba 29,282 34,365 41,190 29,800 36,100 38,521 1.8% 5.0% -6.5%
Sandoval 34,400 63,319 89,908 27,900 60,800 93,284 -18.9% -4.0% 3.8%
San Juan 81,433 91,605 113,801 79,200 98,000 108,432 -2.7% 7.0% -4.7%

Using the linear regression provides a closer match between past trends and projections
by county, Table 8 shows a comparison of the actual population and highlights whether

the BBER or Linear Regression is closer.

Table 8: BBER vs. Linear Regression
HISTORICAL COMPARISON

NM DOH BBER LINEAR REGRESSION BY COUNTY
1980 1990 2000 1980 1990 2000 1980 1990 2000
McKinley 56,536 60,686 74,798 61,500 72,000 72,172 54,159 63,672 73,693
Rio Arriba 29,282 34,365 41,190 29,800 36,100 38,521 29,282 34,244 40,346
Sandoval 34,400 63,319 89,908 27,900 60,800 93,284 33,353 57,286 87,446
San Juan 81,433 91,605 113,801 79,200 98,000 108,432 72,834 97,233 111,753
Total 201,651 249,975 319,697 198,400 266,900 312,409 189,628 252,435 313,237

Neither of the regression methods used will reflect significant changes in net migration
trends. If accurate information on net migration trends becomes available, another input
could be added to the projection model to increase its accuracy. When new population
data becomes available by county or by watershed, this model could be used to update
population projections by both linear and exponential regression. Decennial predictions
are summarized for convenience.

2.1.5.4.3. Note on the Accuracy of the U.S. CENSUS

The U.S. Census does not estimate the accuracy of its population counts as part of
published census data. Census counts are not without error, but there is no way to be
certain of the extent of over- or undercounts. Both the Navajo Nation and the Jicarilla
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Nation are challenging their reservation population Census counts. Population
projections that use historic census counts as the known variable for regression analysis
will consequently be subject to errors associated with the census counts.

2.1.5.5. Summary of Population Projections

The BBER makes predictions based on an accepted methodology. Using the data
available to them, they have made projections using their methodology. When sufficient
time has passed that the projections can be compared to current population estimates or
census counts, the BBER projections have both under- and overestimated the actual or
estimated population. Such variance is not unexpected with most projection techniques.
The amount of variation in the BBER projections can be partly controlled by using a
combination of linear regression, which will tend to underestimate the actual population,
and exponential regression, which will tend to overestimate the actual population. Using
projected population numbers from both of these techniques would define a “bracket”
within which the actual population will likely fall.

For this study, it was decided that a single population projection is best for presenting
information to the public and in identifying long-range water planning projects.
Therefore, the average of the linear and exponential regression results developed by the
Parsons’ model is being used to project the future water demands. This method is further
supported for the 2044-planning horizon since the divergence of the linear and
exponential regressions is much smaller than at 2060. The population model is on file in
the offices of the San Juan Water Commission and was provided the Interstate State
Stream Commission.
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2.2. Animas Watershed
2.2.1. Present uses

The present water uses for the Animas Watershed were calculated. Both the quantity of
water that was diverted for use and the quantity of water that was depleted as a result of
the use was estimated.

2.2.1.1. Water diversions by category of use
2.2.1.1.1. Municipal

The quantity of water that was diverted for municipal use within the Animas Watershed
in New Mexico was calculated based on the available information. Diversion records for
the year 2000 for the surface water treatment plants that supply the City of Aztec and
Farmington were used to establish an average monthly diversion per capita day
requirement. Once the average monthly diversion per capita day requirement was
determined, it was applied to the total population within the watershed to determine a
total diversion demand for the Animas Watershed.

The diversion records for the City of Aztec’s municipal water system are provided in
Appendix B-1. Table 9 summarizes the monthly diversions from the City of Aztec’s
various diversion locations during the year 2000. The total diverted was 543,597,000
gallons (1,668 acre-feet per year). In addition to meeting the water needs for the City of
Aztec, the City of Aztec sells treated water to the Flora Vista Water Users (FVWU) and
the Southside Water Users (SWU). To determine the diversion requirements for the City
of Aztec only, the quantity of the diversions required to supply FVWU and SWU had to
be removed. The delivery records for the City of Aztec’s water treatment plant during
the year 2000 are provided in Appendix B-2 and are summarized in Table 10. The City
of Aztec’s deliveries are calculated as the total deliveries minus the deliveries to FVWU
and SWU. The total quantity of water treated during the year 2000 was 470,622,000
gallons (1,444 acre-feet per year) or 87% of the total diverted. The significant difference
between the quantity of water diverted and the quantity of water treated is primarily due
to operational requirements at the water treatment plant (i.e. backwashing of filters). The
monthly percentages of the quantity of water delivered versus the quantity of water
diverted are provided in Table 11. These monthly percentages were then used to
calculate what portion of the total diversions was required to deliver water to the City of
Aztec. The calculated monthly diversion requirements to meet the delivery requirements
for the City of Aztec are presented in Table 12.
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Table 9: Monthly Surface Water Diversion to the City of Aztec’s

municipal water system — Year 2000 (gallons)

Animas River |Lower Animas Ditch| Aztec Ditch | Total Diversions
Jan 31,130,000 0 4,806,000 35,936,000
Feb 30,357,000 0 0 30,357,000
Mar 23,933,000 0 15,216,000 39,149,000
Apr 54,995,000 0 0 54,995,000
May 41,450,000 0 10,873,000 52,323,000
Jun 11,758,000 0 52,816,000 64,574,000
Jul 3,134,000 0 57,025,000 60,159,000
Aug 0 0 50,442,000 50,442,000
Sep 2,880,000 0 43,620,000 46,500,000
Oct 0 0 40,202,000 40,202,000
Nov 0 0 40,949,000 40,949,000
Dec 0 0 28,011,000 28,011,000
Total 199,637,000 0 343,960,000 | 543,597,000

Table 10: Summary of City of Aztec Water Treatment Plant Monthly
Deliveries Year 2000 (gallons)

Total Deliveries | FVWU Deliveries [ SWU Deliveries| City of Aztec Deliveries
Jan 29,349,000 2,996,000 2,458,000 23,895,000
Feb 25,337,000 2,103,000 1,970,000 21,264,000
Mar 26,024,000 1,632,000 2,388,000 22,004,000
Apr 38,356,000 864,000 2,604,000 34,888,000
May 50,143,000 15,000 3,113,000 47,015,000
Jun 57,016,000 0 3,492,000 53,524,000
Jul 57,767,000 0 3,119,000 54,648,000
Aug 56,009,000 0 3,378,000 52,631,000
Sep 43,070,000 0 3,216,000 39,854,000
Oct 34,207,000 0 1,885,000 32,322,000
Nov 27,254,000 0 2,420,000 24,834,000
Dec 26,090,000 0 2,607,000 23,483,000
Total 470,622,000 7,610,000 32,650,000 430,362,000
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Table 11: Monthly Surface Water Deliveries and Diversions for the City of
Aztec water treatment plant — Year 2000 (gallons)

Total Deliveries | Total Diversions % D_ehvgry of
Diversion

Jan 29,349,000 35,936,000 82%
Feb 25,337,000 30,357,000 83%
Mar 26,024,000 39,149,000 66%
Apr 38,356,000 54,995,000 70%
May 50,143,000 52,323,000 96%
Jun 57,016,000 64,574,000 88%
Jul 57,767,000 60,159,000 96%
Aug 56,009,000 50,442,000 111%
Sep 43,070,000 46,500,000 93%
Oct 34,207,000 40,202,000 85%
Nov 27,254,000 40,949,000 67%
Dec 26,090,000 28,011,000 93%
Total 470,622,000 543,597,000

Table 12: Calculated Diversion for City of Aztec — Year 2000 (gallons)

Calt_:ulayed % D_e||ve_ry of Calculated Diversions
Deliveries Diversion
Jan 23,895,000 82% 29,140,000
Feb 21,264,000 83% 25,619,000
Mar 22,004,000 66% 33,339,000
Apr 34,888,000 70% 49,840,000
May 47,015,000 96% 48,974,000
Jun 53,524,000 88% 60,823,000
Jul 54,648,000 96% 56,925,000
Aug 52,631,000 111% 47,415,000
Sep 39,854,000 93% 42,854,000
Oct 32,322,000 85% 38,026,000
Nov 24,834,000 67% 37,066,000
Dec 23,483,000 93% 25,251,000
Total 430,362,000 495,272,000

From the calculated diversions for the City of Aztec, a diversion per capita day was
calculated. The 2000 census population for the City of Aztec is 6,378.
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Table 13: Calculated Diversion per capita day for the City of Aztec — Year 2000

. quculated GPCD Diversion
Diversions (gallons)

Jan 29,140,000 147
Feb 25,619,000 139
Mar 33,339,000 169
Apr 49,840,000 260
May 48,974,000 248
Jun 60,823,000 318
Jul 56,925,000 288
Aug 47,415,000 240
Sep 42,854,000 224
Oct 38,026,000 192
Nov 37,066,000 194
Dec 25,251,000 128
Total/Average 495,272,000 212

A similar approach was used to determine the diversion requirements for the City of
Farmington. The diversion reports for the City of Farmington’s municipal water system
are provided in Appendix B-3. Table 14 summarizes the monthly diversions from the
City of Farmington’s various diversion locations during the year 2000. The total diverted
was 4,976,765,000 gallons (15,274 acre-feet per year). The monthly summary of the
total treated water produced at the City of Farmington’s water treatment plants and the
quantity of treated water delivered to the City of Farmington are provided on Table 15.
The total produced was 4,164,915,000 gallons (12,783 acre-feet per year) or 84% of the
total diverted.

The City of Farmington diverts water from the Animas River to Farmington Lake. As a
result, the City of Farmington has some flexibility when it diverts its water. For the
purposes of this report, the total annual diversions were distributed over the months based
on the annual percentage of water deliveries to water diversions.

The monthly percentages of the quantity of water delivered versus the quantity of water
diverted are provided in Table 16. These monthly percentages were used to calculate
what portion of the total diversions was required to deliver water to the City of
Farmington. The calculated monthly diversion requirements to meet the delivery
requirements for the City of Farmington are presented in Table 17.
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Table 14: Monthly Surface Water Diversion to the City of
Farmington’s municipal water system — Year 2000 (gallons)

Table 15: Summary of City of Farmington’s Water Treatment Plants Monthly

Aré[[rar;[?(smP;;np Ag'trgt?gnpgén P Farmers Ditch | Total Diversions

Jan 0 0 0 0

Feb 0 0 114,317,000 114,317,000
Mar 0 94,669,000 292,245,000 386,914,000
Apr 0 251,400,000 308,070,000 559,470,000
May 0 234,935,000 297,774,000 532,709,000
Jun 0 252,744,000 237,583,000 490,327,000
Jul 0 256,588,000 203,687,000 460,275,000
Aug 0 282,509,000 236,181,000 518,690,000
Sep 14,000,000 250,996,000 497,207,000 762,203,000
Oct 5,280,000 152,563,000 544,496,000 702,339,000
Nov 0 0 252,033,000 252,033,000
Dec 0 197,488,000 0 197,488,000
Total 19,280,001 1,973,892,002 |2,983,593,000| 4,976,765,000

Deliveries Year 2000 (gallons)

Total Deliveries City of Fgrm!ngton’s
Deliveries
Jan 230,780,000 185,839,000
Feb 218,240,000 176,248,000
Mar 244,640,000 199,943,000
Apr 320,780,000 266,037,000
May 445,295,000 381,792,000
Jun 518,080,000 447,385,000
Jul 533,500,000 461,213,000
Aug 507,280,000 449,751,000
Sep 401,000,000 354,301,000
Oct 302,520,000 257,689,000
Nov 225,600,000 183,607,000
Dec 217,200,000 180,123,000
Total 4,164,915,000 3,543,928,000
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Table 16: Monthly Surface Water Deliveries and Diversions for the City of
Farmington’s water treatment plants 2000 (gallons)

Total Deliveries Cglculgted % D_elivgry of
Diversions Diversion

Jan 230,780,000 275,765,010 84%
Feb 218,240,000 260,780,639 84%
Mar 244,640,000 292,326,684 84%
Apr 320,780,000 383,308,345 84%
May 445,295,000 532,094,550 84%
Jun 518,080,000 619,067,235 84%
Jul 533,500,000 637,492,993 84%
Aug 507,280,000 606,162,034 84%
Sep 401,000,000 479,165,305 84%
Oct 302,520,000 361,488,997 84%
Nov 225,600,000 269,575,294 84%
Dec 217,200,000 259,537,916 84%
Total 4,164,915,000 4,976,765,000

Table 17: Calculated Diversion for City of Farmington 2000 (gallons)

Deliveri % Delivery of | Calculated Diversions
eliveries . .
Diversion

Jan 185,839,000 84% 221,237,000
Feb 176,248,000 84% 209,819,000
Mar 199,943,000 84% 238,027,000
Apr 266,037,000 84% 316,711,000
May 381,792,000 84% 454,514,000
Jun 447,385,000 84% 532,601,000
Jul 461,213,000 84% 549,063,000
Aug 449,751,000 84% 535,418,000
Sep 354,301,000 84% 421,787,000
Oct 257,689,000 84% 306,773,000
Nov 183,607,000 84% 218,580,000
Dec 180,123,000 84% 214,432,000
Total 3,543,928,000 4,218,962,000

From the calculated diversions for the City of Farmington, a diversion per capita day was
calculated. The 2000 census population for the City of Farmington is 37,844.
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Table 18: Calculated Diversion per capita day for the City of Farmington 2000

. C?ICUIatEd GPCD Diversion
Diversions (gallons)
Jan 221,237,000 189
Feb 209,819,000 191
Mar 238,027,000 203
Apr 316,711,000 279
May 454,514,000 387
Jun 532,601,000 469
Jul 549,063,000 468
Aug 535,418,000 456
Sep 421,787,000 372
Oct 306,773,000 261
Nov 218,580,000 193
Dec 214,432,000 183
Total/Average| 4,218,962,000 305

Using the calculated diversions per capita day for the cities of Aztec and Farmington, a
monthly diversion per capita day for the Animas Watershed was calculated by weighted
average. The weighted averages are presented in Table 19. The weighted average is
based on total diversions for each month.

Table 19: Average Diversion per Capita day for Animas Watershed 2000

. , City of . City of .
C|ty_of A_ztec > Azt)éc’s C'.ty of , Farmir)llgton’s V\(elghj[ed
Diversion . . Farmington’s . . Diversion
(gallons) Diversion Diversion Diversion GPCD Day
GPCD Day GPCP

Jan 29,140,000 147 221,237,000 189 184
Feb 25,619,000 139 209,819,000 191 185
Mar 33,339,000 169 238,027,000 203 199
Apr 49,840,000 260 316,711,000 279 276
May 48,974,000 248 454,514,000 387 373
Jun 60,823,000 318 532,601,000 469 454
Jul 56,925,000 288 549,063,000 468 451
Aug 47,415,000 240 535,418,000 456 438
Sep 42,854,000 224 421,787,000 372 358
Oct 38,026,000 192 306,773,000 261 253
Nov 37,066,000 194 218,580,000 193 193
Dec 25,251,000 128 214,432,000 183 177

To calculate the municipal diversions for the Animas Watershed, the monthly weighted
diversions per capita day was applied to the population within the Animas Watershed.
The population for the Animas Watershed was determined using census blocks from the
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2000 Census. There are 1,651 census blocks that cover the Animas Watershed, of which
only 919 contain any population. Several of the census blocks extended outside of the
Animas Watershed. For these areas, only the population within the Animas Watershed
was included. Figure 3 shows the census blocks that contribute to the population within
the Animas Watershed. The total population for the Animas Watershed in the year 2000
was 40,769. Using the total population and the information from Table 19, the total
diversion demand for the Animas Watershed was calculated in Table 20.
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Figure 3: Census Blocks within the Animas Watershed
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Table 20: Animas Watershed Diversions (Municipal 2000)

GPCD Diversion Diversions (gallons) |Diversions (acre-feet)
Jan 184 232,546,376 714
Feb 185 218,725,685 671
Mar 199 251,503,961 772
Apr 276 337,567,320 1,036
May 373 471,411,947 1,447
Jun 454 555,273,780 1,704
Jul 451 569,991,389 1,749
Aug 438 553,561,482 1,699
Sep 358 437,859,060 1,344
Oct 253 319,751,267 981
Nov 193 236,052,510 724
Dec 177 223,699,503 687
Average/Total 4,407,944,280 13,528

2.2.1.1.2. Agricultural

Diversion records were not available for the agricultural uses. To estimate the diversions,
the following assumptions were required. The diversion requirements were estimated
based on the depletions calculated in Table 28, section 2.1.1.2.2. Only acreage within the
basin is included, although diversions from this Animas River serve acreage outside the
watershed. Diversions were calculated as twice the depletion quantity plus 10 percent for
incidental losses associated with canal seepage. This calculation assumes that 50% of the
water applied to the ground was lost to percolation or direct runoff. The total irrigated
acreage and the diversion requirements for agricultural use for the Animas Watershed are
presented in Table 21. Another assumption is that lawn and garden watering from canals
is accounted for only in the water supply budget because there is no available data on
acreage or diversion for these urban uses.

Table 21: Agricultural Diversions for the Animas Watershed (AF)

Total
Acres | May June | July | August | September | October Diversion
4458 | 2333 | 4435 | 5152 | 4492 | 2928 | 629 | 19,969

2.2.1.1.3. Industrial

Small industrial uses supplied by the water treatment plants were not specifically
identified and are included in the municipal demands. Other industrial diversions within
the Animas Watershed were obtained from the New Mexico Office of the State Engineer
records (See Appendix E-1). The industrial diversions within the Animas Watershed are
surface water diversions and are presented in Table 22. The diversions provided are total
annual values. For the purposes of this study the diversions were distributed equally over
the entire year. The total industrial diversions for the Animas Watershed are 36 acre-feet
and are distributed monthly in Table 23.
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Table 22: Industrial Diversions within the Animas Watershed

Industry Diversion (acre-feet)
Meridian Oil 36
Total 36

2.2.1.1.4. Summary of Animas Watershed Diversions

The total monthly diversions within the Animas Watershed are summarized in Table 23.
The values presented in Table 23 are in acre-feet.

Table 23: Total Monthly Diversions in the Animas Watershed (AF)

Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec | Total
Municipal 714 | 671 | 772 | 1,036 | 1,447 | 1,704 | 1,749 | 1,699 | 1,344 | 981 | 724 | 687 | 13,528
Agricultural 0 0 0 0| 2,333 | 4435 | 5152 | 4492 | 2928 | 629 0 0 | 19,969
Industrial 3 3 3 3 3 3 3 3 3 3 3 3 36
Total 717 | 674 | 775 | 1,039 | 3,783 | 6,142 | 6,904 | 6,194 | 4,275 | 1,613 | 727 | 690 | 33,533

2.2.1.2. Water depletions by category of use

Depletions are the quantity of water that is diverted from the watershed that does not
return to the system. Depletions include transbasin diversions, human consumption, plant
consumptions, and industrial process consumption.

2.2.1.2.1. Municipal

Municipal depletions can be calculated based on the quantity of water that is delivered
from the water treatment plant and the quantity of water that returned through the
wastewater treatment plant. Table 24 shows the calculated total monthly depletions and
depletions per capita day for the City of Aztec. Because many of the communities within
the watershed do not have a secondary water system, some of the treated water delivered
is used to irrigate lawns and gardens. To account for the return flows from irrigated
lawns and gardens, it was assumed that 50% of the depletions above the average winter
baseline would be return flows. This assumption was based on the “Return Flow Plan
and Crediting Program for San Juan Water Commission, March 1998”. The average
winter baseline for the City of Aztec was calculated as 23 gpcd based on the depletions
for November through March shown in Table 24.

San Juan Basin Regional Water Plan
Volume IV 23



Water Demand Assessment September 2003
Table 24: City of Aztec Depletions
Calculated Wastewater Calculated GPCD
Deliveries Treatment Plant Depletions Depletions
(gallons) Return Flows (gallons)
Jan 23,895,000 18,869,000 5,026,000 25
Feb 21,264,000 17,028,000 4,236,000 23
Mar 22,004,000 18,546,000 3,458,000 17
Apr 34,888,000 18,103,000 16,785,000 55
May 47,015,000 18,602,000 28,413,000 83
Jun 53,524,000 18,403,000 35,121,000 103
Jul 54,648,000 19,410,000 35,238,000 101
Aug 52,631,000 20,234,000 32,397,000 93
Sep 39,854,000 20,312,000 19,542,000 63
Oct 32,322,000 21,068,000 11,254,000 40
Nov 24,834,000 19,403,000 5,431,000 28
Dec 23,483,000 19,191,000 4,292,000 22
Total 430,362,000 229,169,000 201,193,000

Table 25 summarizes the monthly depletions and calculates the GPCD depletions for the
City of Farmington. The wastewater treatment plant was assumed to service only the
City of Farmington and not the other communities that receive water from the City of
Farmington water treatment plant. To account for the return flows from irrigated lawns
and gardens, 50% of the depletions above the average winter baseline were considered to

be return flows as described above.

The average winter baseline for the City of

Farmington was calculated as 42 gpcd, based on the depletions for November through
March as shown in Table 25.

Table 25: City of Farmington Municipal & Residential Depletions

City of Farmington | Total Wastewater Depletions GPCD
Deliveries Return Flows (gallons) Depletions
Jan 185,839,000 130,650,000 55,189,000 47
Feb 176,248,000 128,230,000 48,018,000 44
Mar 199,943,000 144,660,000 55,283,000 47
Apr 266,037,000 153,530,000 112,507,000 71
May 381,792,000 159,260,000 222,532,000 116
Jun 447,385,000 162,560,000 284,825,000 146
Jul 461,213,000 169,750,000 291,463,000 145
Aug 449,751,000 172,620,000 277,131,000 139
Sep 354,301,000 162,010,000 192,291,000 106
Oct 257,689,000 159,240,000 98,449,000 63
Nov 183,607,000 141,050,000 42,557,000 37
Dec 180,123,000 138,150,000 41,973,000 36
Total/Average| 3,543,928,000 1,821,710,000 1,722,218,000
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Table 26: Average Municipal and Residential Depletions
per Capita day for Animas Watershed

. , City of City of City of .
C'B/egfézéfg 3| Aztec’s Farming_ton’s Farmington’s Wé;,ggg) d
(gallons) GPC_D Depletions GPC_D Depletions
Depletions (gallons) Depletions
Jan 5,026,000 25 55,189,000 47 45
Feb 4,236,000 23 48,018,000 44 42
Mar 3,458,000 17 55,283,000 47 45
Apr 16,785,000 55 112,507,000 71 69
May 28,413,000 83 222,532,000 116 112
Jun 35,121,000 103 284,825,000 146 141
Jul 35,238,000 101 291,463,000 145 140
Aug 32,397,000 93 277,131,000 139 134
Sep 19,542,000 63 192,291,000 106 102
Oct 11,254,000 40 98,449,000 63 61
Nov 5,431,000 28 42,557,000 37 36
Dec 4,292,000 22 41,973,000 36 35
Total 201,193,000 1,722,218,000

Using the total population and the information from Table 26, the total depletions for the
Animas Watershed were calculated in Table 27.

Table 27: Animas Watershed Depletions

GPCD Depletions | Depletions (gallons) |Depletions (acre-feet)
Jan 45 56,872,755 175
Feb 42 49,656,642 152
Mar 45 56,872,755 175
Apr 69 84,391,830 259
May 112 141,549,968 434
Jun 141 172,452,870 529
Jul 140 176,937,460 543
Aug 134 169,354,426 520
Sep 102 124,753,140 383
Oct 61 77,094,179 237
Nov 36 44,030,520 135
Dec 35 44,234,365 136
Average/Total 1,198,200,910 3,678

2.2.1.2.2. Agricultural

Agricultural depletions were calculated using the same approach used by the State of
New Mexico. The original Blaney-Criddle method was used to determine the annual
consumptive use requirements. The annual consumptive uses were then distributed using
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monthly crop use percentages that were developed using the Modified Blaney-Criddle
method.

The consumptive use coefficients (k) and consumptive use factors (f) were obtained from
“Technical Report 32, Consumptive Use and Water Requirements in New Mexico.” The
consumptive use coefficients for the Modified Blaney-Criddle method were obtained
from the “Irrigation Water Requirements, Soil Conservation Service, September 1970.”
The monthly consumptive use values for crops in Bloomfield, Farmington, and Shiprock
are also provided in the “Technical Report 32”. The consumptive use values from these
three areas were averaged to develop representative consumptive use values for the San
Juan Hydrologic Unit.

Irrigated acreage for the year 2000 was obtained from the New Mexico Interstate Streams
Commission (ISC) in GIS format. The irrigated acreage was then divided by watershed.
The acreage was totaled and compared with tabular acreage for the year 2000 provided
by the ISC in a memorandum to US Bureau of Reclamation, dated Feb. 5, 2002, to
confirm that all the acreage was accounted for. The irrigated acreage within the Animas
Watershed was summarized for each crop type and the consumptive use for each crop
was calculated. In addition to the crop consumptive use, incidental losses associated with
phreatophytes and evaporation also contribute to consumptive use. It was assumed that
incidental losses consumptive users were approximately 10% of the total crop
consumptive use. The results are presented in Table 28.

Table 28: Monthly Agricultural Depletions within the Animas Watershed

Acres | May | June | July | August | September | October | Total CU
Alfalfa 1,018 289 5101 602 529 333 76 2,339
Corn 125 18 47 75 68 41 0 249
Vegetables 37 5 12 19 19 12 3 70
Orchard 70 11 31 37 25 13 0 117
Pasture 2,903 696| 1236] 1485 1298 864 192 5771
Grain 81 47 92 10 0 0 0 149
Sod 151 36 64 77 67 45 10 299
GPA 73 9 24 37 36 23 5 134
Subtotal 4,458 1,111| 2,016| 2,342| 2,042 1,331 286 9,128

Incidental
111 202 234 204 133 29 913

Losses
Total 4,458| 1,222| 2,218| 2,576] 2,246 1,464 315] 10,041

2.2.1.2.3. Industrial

Industrial depletions within the Animas Watershed were obtained from the New Mexico
Office of the State Engineer records (See Appendix E-1). All of the industrial depletions
within the Animas Watershed are surface water depletions. The depletions provided are
total annual values. For the purposes of this study the depletions were distributed equally
over the entire year. The total industrial depletions for the Animas Watershed are 36
acre-feet (100% of the diversions) and are distributed monthly in Table 29.

2.2.1.2.4. Summary of Animas Watershed Depletions
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The total monthly depletions within the Animas Watershed are summarized in Table 29.
The values presented in Table 29 are in acre-feet.

Table 29: Summary of Depletions in the Animas Watershed

Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Total
Municipal | 175 | 152 | 175 | 259 | 434 | 529 | 543 | 520 | 383 | 237 | 135| 136 | 3,678
Agricultural 0 0 0 01,222 | 2218 | 2,576 | 2,246 | 1,464 | 315 0 0 | 10,041
Industrial 3 3 3 3 3 3 3 3 3 3 3 3 36
Total 178 | 155 | 178 | 262 | 1,659 | 2,750 | 3,122 | 2,769 | 1,850 | 555 | 138 | 139 | 13,755

2.2.2. Future water uses
2.2.2.1. Zoning / Buildout

The existing land ownership was evaluated within the Animas Watershed. The total
acreage of private lands was calculated to ensure that the population density (people per
acre) did not exceed a typical population density for buildout. Typical buildout
populations are in the range of 4 to 6 people per acre. The total acreage of private lands
within the Animas Watershed was calculated at approximately 59,600 acres. Using the
2060 buildout population of 105,212, the population density within the Animas
Watershed would increase to an average of approximately 1.8 people per acre. Therefore
the availability of land for growth to develop does not limit growth in the Animas
Watershed. This calculation assumes that all of the private lands are available for
development. If growth were limited to non-irrigated lands, the population density would
still not affect the growth rate.

2.2.2.2. Projected Population and Water Demands

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

* municipal ,
* industrial, and
e agricultural.

There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Parsons applied gallons per capita day values for each watershed to population
projections to calculate future municipal demands. By using a combination of the water
use in the urban areas, it is assumed that as population develops, that the entire watershed
will become more urbanized, with lawns and water use that is more typical of urban and
suburban developments. Parsons assumed that the level of development in the
commercial or business sector would mirror population growth within the area. That is to
say that the percentage of commercial demand in the future will be the same as it is
today. The issue of weekenders coming into the City of Farmington for services is
accounted for in these numbers, because the additional demand placed on the municipal
water system is present today and accounted for in the gallons per capita day values.

Major industrial growth was not anticipated by any of the entities contacted to identify
economic trends in the area. Plans to consider expansion of the San Juan Generating

San Juan Basin Regional Water Plan
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Power Plant was the only projected increase in the industrial water demand. One
additional unit might be added to the plant by the year 2020 and a second before 2040.
Each of these coal-fired units would require approximately 6 million gallons of water
daily for operation. Additionally, Parsons assumed a nominal annual growth rate of 2%
for other industry in the area, with a corresponding 2 percent annual increase in annual
water consumption.

Agricultural water demand is best explained as a preservation state. Parsons assumed
that irrigated agricultural acreage would remain the same over the next forty years. That
does not mean that the actual location of the acreage will not change, but it is assumed
that any acreage that is displaced by urban development will be picked up in new acreage
outside of the current irrigated acreage. Water use is constant through the planning
horizon for this reason. Another assumption made in that the crops produced in the area
will not change significantly in type or distribution. The projected water use for the
Animas watershed is presented in the following tables and graphs. Figure 4 shows
population growth and associated municipal diversion demands, Figure 5 and Table 30
show values for projected diversions. Figure 6 and Table 31 show values for projected
depletions. Figure 7 and

Table 32 show monthly diversions for the planning horizon year of 2044.
Figure 4: Animas Watershed Population Projections and Municipal Diversions
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Figure 5: Animas Watershed Projected Annual Diversions
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Table 30: Animas Watershed Projected Annual Diversions (AF)

Year | Population Municipal Industrial Agricultural Total

2000 40,769 13,528 36 19,969 33,533
2010 48,102 15,901 43 19,969 35,913
2020 56,797 18,775 52 19,969 38,795
2030 66,595 22,013 62 19,969 42,045
2040 77,731 25,695 75 19,969 45,738
2044 82,834 27,381 81 19,969 47,431
2050 90,488 29,912 90 19,969 49,970
2060 105,212 34,779 107 19,969 54,855
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Figure 6: Animas Watershed Projected Annual Depletions
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Table 31: Animas Watershed Projected Annual Depletions (AF)

Year Population Demand Industrial Agricultural Total

2000 40,769 3,678 36 10,041 13,755
2010 48,102 4,340 43 10,041 14,424
2020 56,797 5,124 52 10,041 15,217
2030 66,595 6,008 62 10,041 16,111
2040 77,731 7,013 75 10,041 17,128
2044 82,834 7,473 81 10,041 17,595
2050 90,488 8,163 90 10,041 18,294
2060 105,212 9,492 107 10,041 19,640
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Figure 7: Animas Watershed Monthly Diversions (2044)
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Table 32: Animas Monthly Diversions in 2044 (AF)

Municipal Industrial ~ Agricultural Total

Jan 1,445 7 0 1,452
Feb 1,358 7 0 1,365
Mar 1,563 7 0 1,569
Apr 2,097 7 0 2,104
May 2,929 7 2,333 5,268
Jun 3,449 7 4,435 7,891
Jul 3,540 7 5,152 8,699
Aug 3,439 7 4,492 7,937
Sep 2,720 7 2,928 5,655
Oct 1,986 7 629 2,621
Nov 1,465 7 0 1,472
Dec 1,390 7 0 1,397

Total 47,430

Projected total demand for the Animas watershed in 2044 is 47,431 acre-feet with a peak
of 8,699 acre-feet in July, which is mostly composed of municipal demand increases as
the population doubles over the next forty years.
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2.3. Blanco Canyon Watershed
2.3.1. Present uses

Data on present water uses for the Blanco Canyon Watershed were not available. As a
result, the diversions and depletions were estimated.

2.3.1.1. Water diversions by category of use
2.3.1.1.1. Municipal

To estimate the diversion requirements for the Blanco Canyon Watershed, diversions per
capita day for Lower Valley Water Users Cooperative Association were used and applied
to the Blanco Canyon population. The population for the Blanco Canyon Watershed was
determined using census blocks from the 2000 Census. There are 3,026 census blocks
that cover the Blanco Canyon Watershed, of which only 159 contain any population. Of
the 159 census blocks with population 147 of them are outside of the Jicarilla Apache
Nation. Several of the census blocks extend outside of the Blanco Canyon Watershed.
For these areas, only the population within the Blanco Canyon Watershed was included.
Figure 8 shows the census blocks that contribute to the population within the Blanco
Canyon Watershed. The population for the Blanco Canyon Watershed identified in
Figure 8 for the year 2000 was 1,131. In addition, transbasin diversions for municipal
uses serve approximately 80 homes east of Lindrith. This equates to an approximately 57
acre-feet usage. Using this population and the additional 57 acre feet, the total diversion
demand for the Blanco Canyon Watershed was calculated in Table 33.
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Figure 8: 2000 Census Blocks within the Blanco Canyon Watershed
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Table 33: Assumed Municipal diversions for the Blanco Canyon Watershed

GPCD Watershed [|Watershed Diversions|Watershed Diversions
Diversions (gallons) (acre-feet)
Jan 31 1,086,891 3
Feb 75 2,459,925 8
Mar 80 2,804,880 9
Apr 94 3,189,420 10
May 122 4,277,442 13
Jun 158 5,360,940 16
Jul 143 5,013,723 15
Aug 160 5,609,760 17
Sep 106 3,596,580 11
Oct 106 3,716,466 11
Nov 73 2,476,890 8
Dec 68 2,384,148 7
Average/Total 41,977,000 128

The additional 57 acre feet of transhasin diversion results in an annual total of 185 acre
feet.

2.3.1.1.2. Agricultural

No commercial agricultural irrigation diversions were included for the Blanco Canyon
Watershed because there was not any agricultural acreage identified. At a meeting with
citizens of Lindrith, approximately 323 acres of gardens and landscape irrigation using
646 acre-feet of water were identified. Also, approximately 107 acre-feet of stock
watering water for year 2000 is included in the demands.

2.3.1.1.3. Industrial

Industrial diversions within the Blanco Canyon Watershed were obtained from the New
Mexico Office of the State Engineer records (See Appendix E-1). All of the industrial
diversions within the Blanco Canyon Watershed are groundwater withdrawals. The
withdrawals provided are total annual values. For the purposes of this study the
withdrawals were distributed equally over the entire year. The total industrial
withdrawals for the Blanco Canyon Watershed are 32.9 acre-feet and are distributed
monthly in Table 34.

2.3.1.1.4. Summary of Blanco Canyon Watershed Diversions

The total monthly diversions within the Blanco Canyon Watershed are summarized in
Table 34.

Table 34: Total Monthly Diversions in the Blanco Canyon Watershed (AF)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
Municipal 3 8 9 10 13 16 15 17 11 11 8 7 128
Agricultural 9 9 9 9 138 138 | 138 138 138 9 9 753
Industrial 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 32.4
Total 147 | 197 | 20.7 | 217 | 153.7 | 156.7 | 155.7 | 157.7 | 1517 227 | 19.7 | 187 | 9134

San Juan Basin Regional Water Plan

Volume IV

34




Water Demand Assessment September 2003

2.3.1.2. Water depletions by category of use
2.3.1.2.1. Municipal

The same assumptions that were used for estimating the diversions within the Blanco
Canyon Watershed were used to estimate the depletions. The Lower Valley Water Users
Cooperative Association GPCD values were used to calculate Blanco Canyon depletions.
The results are presented in Table 35.

Table 35: Assumed Depletions for the Blanco Canyon Watershed

Watershed GPCA  |Watershed Depletions|Watershed Depletions
Depletions (gallons) (acre-feet)
Jan 10 350,610 1
Feb 25 819,975 3
Mar 26 911,586 3
Apr 31 1,051,830 3
May 40 1,402,440 4
Jun 52 1,764,360 5
Jul 47 1,647,867 5
Aug 53 1,858,233 6
Sep 35 1,187,550 4
Oct 35 1,227,135 4
Nov 24 814,320 2
Dec 22 771,342 2
Average/Total 13,807,000 42

The 57 acre-feet of trans-basin diversion are completely depleted from the watershed.

2.3.1.2.2. Agricultural

Depletions for the existing irrigated acreage are approximately 323 acre-feet and stock
watering depletions are 107 acre-feet.

2.3.1.2.3. Industrial

Industrial depletions within the Blanco Canyon Watershed were obtained from the New
Mexico Office of the State Engineer records (See Appendix E-1). All of the industrial
depletions within the Blanco Canyon Watershed are groundwater depletions. The
depletions provided are total annual values. For the purposes of this study the depletions
were distributed equally over the entire year. The total industrial depletions for the
Blanco Canyon Watershed are 27.23 acre-feet and are distributed monthly in Table 36.

2.3.1.2.4. Summary of Blanco Canyon Watershed Depletions

The total monthly depletions within the Blanco Canyon Watershed are summarized in
Table 36. The values presented in Table 36 are in acre-feet.
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Table 36: Summary of Depletions in the Blanco Canyon Watershed

Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total

Municipal 1 3 3 3 4 5 5 6 4 4 2 2 42

Agricultural 9 9 9 9 74 74 74 74 74 9 9 9 432

Industrial 227 | 227 | 227 | 227 | 227 | 227 | 227 | 227 | 227 | 2.27 | 2.27 | 2.27 27

Total | 12.27 | 143 | 143|143 ]80.3|81.3|81.3| 823 | 80.3| 15.3 | 13.3 | 13.3 | 501.0

2.3.2. Future water uses
2.3.2.1. Zoning / Buildout

The existing land ownership was evaluated within the Blanco Canyon Watershed. The
total acreage of private lands was calculated to ensure that the population density (people
per acre) did not exceed a typical population density for buildout. Typical buildout
populations are in the range of 4 to 6 people per acre. The total acreage of private lands
within the Blanco Canyon Watershed was calculated at approximately 128,700 acres.
Using the 2060 buildout population of 6,617, the population density within the Blanco
Canyon Watershed would increase to an average of less than 0.1 persons per acre.
Therefore, the availability of land for growth to develop does not limit growth in the
Blanco Canyon Watershed. This calculation assumes that all of the private lands are
available for development. If growth were limited to non-irrigated lands, the population
density would still not affect the growth rate.

2.3.2.2. Projected water demands by category of use

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

* municipal ,

* industrial, and

e agricultural.
There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Gallons per capita day (GPCD) values for each watershed were applied to population
projections to calculate future municipal demands. For the Blanco Watershed, 160
gallons per capita day was applied to the watershed population increase above 2000
population. It is assumed that as growth occurs, future developments will require
municipal demands more closely associated with urban usage than with rural usage.
Consequently, a higher per capita usage than current per capita usage is used for future
projections. The projected water use for the Blanco watershed is presented in the
following tables and graphs. Figure 9 shows population growth and associated municipal
diversion demands and shows values for projected diversions. It includes an additional
57 acre-feet for transbasin diversions.
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Figure 10 and Table 37show values for projected diversions. Figure 11 and Table 38
show values for projected depletions. Figure 12 and Table 39 show monthly diversions
for the planning horizon year of 2044.

Figure 9 Blanco Canyon Watershed Population Projections and Municipal
Diversions
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Figure 10: Blanco Watershed Projected Annual Diversions
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Table 37: Blanco Canyon Watershed Projected Annual Diversions (AF)

Year | Population Municipal Industrial Agricultural Total
2000 1,131 186 33 753 972

2010 1,412 236 117 962 1315
2020 1,799 306 140 1228 1674
2030 2,353 405 168 1569 2142
2040 3,186 554 202 2004 2760
2044 3,710 648 218 2559 3425
2050 4,496 789 243 3268 4300
2060 6,617 1169 291 4175 5635
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Table 38: Blanco Canyon Watershed Projected Annual Depletions (AF)

Year | Population Municipal Industrial | Agricultural Total
2000 1,131 42 27 432 501
2010 1,412 53 33 552 638
2020 1,799 69 39 705 813
2030 2,353 91 47 900 1,039
2040 3,186 125 56 1,150 1,331
2044 3,710 146 61 1,468 1,676
2050 4,496 178 68 1,875 2,121
2060 6,617 264 81 2,395 2,740
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Figure 12: Blanco Canyon Watershed Monthly Diversions (2044)
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Table 39: Blanco Canyon Monthly Diversions in 2044 (AF)
Month Municipal Industrial Agricultural Total
Jan 15 18 213 247
Feb 41 18 213 272
March 46 18 213 277
April 51 18 213 282
May 66 18 213 297
June 81 18 213 312
July 76 18 213 307
Aug 86 18 213 318
Sep 56 18 213 287
Oct 56 18 213 287
Nov 41 18 213 272
Dec 35 18 213 267
Total 648 218 2559 3426

Projected total demand for the Blanco Canyon watershed in 2044 is 3426 acre-feet with a
peak of 318 acre-feet in August.
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2.4. Chaco Watershed
2.4.1. Present uses

Present water uses for the Chaco Watershed were not available. As a result, the
diversions and depletions were estimated.

2.4.1.1. Water diversions by category of use
2.4.1.1.1. Municipal

To estimate the diversion requirements for the Chaco Watershed, it was assumed that the
water use within this watershed would be most comparable to that of the Lower Valley
Water Users Cooperative Association. Therefore, the diversions per capita day for the
Lower Valley Water Users Cooperative Association were assumed for the Chaco
Watershed.

The population for the Chaco Watershed was determined using census blocks from the
2000 Census. There are 8,681 census blocks that cover the Chaco Watershed, of which
only 1,485 contain any population. Of the 1,485 census blocks with population only 598
of them are outside of the Navajo Nation. Several of the census blocks extend outside of
the Chaco Watershed. For these areas, only the population within the Chaco Watershed
was included. Figure 13 shows the census blocks that contribute to the population within
the Chaco Watershed. The population for the Chaco Watershed identified in Figure 13
for the year 2000 was 8,153. Using this population, the total diversion demand for the
Chaco Watershed was calculated in Table 40.

Table 40: Assumed diversions for the Chaco Watershed

GPCA Diversions Diversions (gallons) |Diversions (acre-feet)
Jan 31 7,835,033 24
Feb 75 17,732,775 o4
Mar 80 20,219,440 62
Apr 94 22,991,460 71
May 122 30,834,646 95
Jun 158 38,645,220 119
Jul 143 36,142,249 111
Aug 160 40,438,880 124
Sep 106 25,926,540 80
Oct 106 26,790,758 82
Nov 73 17,855,070 55
Dec 68 17,186,524 53
Average/Total 302,599,000 930
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2000 Census Blocks within the Chaco Watershed

Figure 13
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2.4.1.1.2. Agricultural

No agricultural diversions were included for the Chaco Watershed outside of the Navajo
Nation because there was not any agricultural acreage outside of the Navajo Nation
identified. However, there is approximately 699 acre-ft per year of diversions for stock
watering.

2.4.1.1.3. Industrial
No industrial demands were identified outside of the Navajo Nation.
2.4.1.1.4. Summary of Chaco Watershed Diversions

The total monthly diversions within the Chaco Watershed outside of the Navajo Nation
are summarized in Table 41. The values presented in Table 41 are in acre-feet.

Table 41: Total Monthly Diversions in the Chaco Watershed

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total

Municipal 24| 54| 62| 71| 95119111 | 124| 80 82 55 53 930

Agricultural 0 0 0 0 0 0 0 0 0 0 0 0 0

Industrial 58| 58| 58| 58 58 | 58| 58| 58| 58 58 58 58 696

Total | 82| 112 | 120 | 129 | 153 | 177 | 169 | 182 | 138 | 140 | 113 | 111 | 1629

2.4.1.2. Water depletions by category of use
2.4.1.2.1. Municipal

The same assumptions that were used for estimating the diversions within the Chaco
Watershed were used to estimate the depletions. The results are presented in Table 42.

Table 42: Assumed Depletions for the Chaco Watershed

GPCA Depletions Depletions (gallons) |Depletions (acre-feet)
Jan 10 2,527,430 8
Feb 25 5,910,925 18
Mar 26 6,571,318 20
Apr 31 7,582,290 23
May 40 10,109,720 31
Jun 52 12,718,680 39
Jul 47 11,878,921 36
Aug 53 13,395,379 41
Sep 35 8,560,650 26
Oct 35 8,846,005 27
Nov 24 5,870,160 18
Dec 22 5,560,346 17
Average/Total 99,532,000 304
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2.4.1.2.2. Agricultural

No agricultural depletions were included for the Chaco Watershed outside of the Navajo
Nation because there was not any agricultural acreage outside of the Navajo Nation
identified. However there are approximately 699 acre-feet of annual consumption from
stock watering.

2.4.1.2.3. Industrial
No industrial demands were identified outside of the Navajo Nation.
2.4.1.2.4. Summary of Chaco Watershed Depletions

The total monthly depletions within the Chaco Watershed are summarized in Table 43.
The values presented in Table 43 are in acre-feet.

Table 43: Summary of Depletions in the Chaco Watershed
(Outside of the Navajo Nation)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total

Municipal 8| 18| 20| 23| 31| 39| 36| 41| 26| 27| 18| 17| 304

Agricultural | 58 | 58 | 58 | 58 58 | 58| 58| 58| 58| 58| 58| 58| 696

Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0

Total | 66| 76| 78| 81| 89| 97| 94| 99| 84| 8| 76| 75| 1000

2.4.2. Future water uses
2.4.2.1. Zoning / Buildout

The existing land ownership was evaluated within the Chaco Watershed outside of the
Navajo Nation. The total acreage of private lands was calculated to ensure that the
population density (people per acre) did not exceed a typical population density for
buildout. Typical buildout populations are in the range of 4 to 6 people per acre. The
total acreage of private lands within the Chaco Watershed was calculated at
approximately 77,500 acres. Using the 2060 buildout population of 33,693, the
population density within the Chaco Watershed would increase to an average of
approximately 0.4 people per acre. Therefore the availability of land for growth to
develop does not limit growth in the Chaco Watershed. This calculation assumes that all
of the private lands are available for development. If growth were limited to non-
irrigated lands, the population density would still not affect the growth rate.
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2.4.2.2. Projected water demands by category of use

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

e municipal,

* industrial, and

o agricultural.

There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Gallons per capita day (GPCD) values for each watershed were applied to population
projections to calculate future municipal demands. For the Chaco Watershed, 160
gallons per capita day was applied to the watershed population increase above 2000
population. It is assumed that as growth occurs, future developments will require
municipal demands more closely associated with urban usage than with rural usage.
Consequently, a higher per capita usage than current per capita usage is used for future
projections. Agricultural demands are all related to stock watering and are 100 percent
consumptive.

The projected water use for the Chaco watershed is presented in the following tables and
graphs. Figure 14 shows population growth and associated municipal diversion demands,
and show values for projected diversions. Table 44 show values for projected diversions.
Table 45 show values for projected depletions. Figure 17 and Table 46 show monthly
diversions for the planning horizon year of 2044.

Figure 14: Chaco Watershed Population Projections and Municipal Diversions
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Figure 15: Chaco Watershed Projected Annual Diversions
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Table 44: Chaco Watershed Projected Annual Diversions (AF)

Year| Population Municipal Industrial Agricultural Total
2000 8,153 929 0 699 1,628
2010 10,219 1,299 0 699 1,998
2020 12,590 1,724 0 699 2,423
2030 15,618 2,267 0 699 2,966
2040 19,670 2,993 0 699 3,692
2044 21,943 3,400 0 699 4,099
2050 25,353 4,012 0 699 4,711
2060 33,693 5,506 0 699 6,205
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Figure 16: Chaco Watershed Projected Annual Depletions
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Table 45: Chaco Watershed Projected Annual Depletions
Year| Population Municipal Industrial Agricultural Total
2000 8,153 309 0 699 1,008
2010 10,219 388 0 699 1,087
2020 12,590 478 0 699 1,177
2030 15,618 592 0 699 1,291
2040 19,670 746 0 699 1,445
2044 21,943 832 0 699 1,531
2050 25,353 962 0 699 1,661
2060 33,693 1,278 0 699 1,977
San Juan Basin Regional Water Plan
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Figure 17: Chaco Watershed Monthly Diversions (2044)
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Table 46: Chaco Watershed Monthly Diversions in 2044 (AF)

Month Municipal Industrial Agricultural Total

Jan 88 0 58 146
Feb 197 0 58 256
March 227 0 58 285
April 260 0 58 318
May 347 0 58 406
June 435 0 58 493
July 406 0 58 464
Aug 453 0 58 512
Sep 293 0 58 351
Oct 300 0 58 358
Nov 201 0 58 259
Dec 194 0 58 252
Total 3,400 0 699 4,099

Projected total demand for the watershed in 2044 is 4,099 acre-feet with a peak of 512
acre-feet in August.
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2.5. La Plata Watershed
2.5.1. Present uses

Present water uses for the La Plata Watershed were not available. As a result, the
diversions and depletions were estimated.

2.5.1.1. Water diversions by category of use
2.5.1.1.1. Municipal

For the La Plata Watershed, it was assumed that the water use within this watershed
would be most comparable to that of the Lower Valley Water Users Cooperative
Association. Therefore, the diversions per capita day for the Lower Valley Water Users
Cooperative Association were assumed for the La Plata Watershed.

The population for the La Plata Watershed was determined using census blocks from the
2000 Census. There are 821 census blocks that cover the La Plata Watershed within New
Mexico, of which only 302 contain any population. Of the 302 census blocks with
population all of them are outside of the Ute Mountain Indian Reservation. Several of the
census blocks extend outside of the La Plata Watershed. For these areas, only the
population within the La Plata Watershed was included. Figure 18 shows the census
blocks that contribute to the population within the La Plata Watershed in New Mexico.
The population for the La Plata Watershed identified in Figure 18 for the year 2000 was
12,724. Using this population, the total diversion demand for the La Plata Watershed
was calculated in Table 47.

Table 47: Assumed diversions for the La Plata Watershed

GPCA Diversions Diversions (gallons) |Diversions (acre-feet)
Jan 31 12,227,764 38
Feb 75 27,674,700 85
Mar 80 31,555,520 97
Apr 94 35,881,680 110
May 122 48,122,168 148
Jun 158 60,311,760 185
Jul 143 56,405,492 173
Aug 160 63,111,040 194
Sep 106 40,462,320 124
Oct 106 41,811,064 128
Nov 73 27,865,560 86
Dec 68 26,822,192 82
Average/Total 472,251,000 1,450
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Figure 18: 2000 Census Blocks within the La Plata Watershed
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2.5.1.1.2. Agricultural

Diversion records were not available for the agricultural uses. To estimate the diversions,
the following assumptions were required. The diversion requirements were estimated
based on the depletions calculated in Table 51. Diversions were calculated as twice the
depletion quantity plus 10 percent for incidental losses associated with canal seepage.
This calculation assumes that 50% of the water applied to the ground was lost to
percolation or direct runoff. The total irrigated acreage and the diversion requirements
for agricultural use for the Animas Watershed are presented in Table 48.

Table 48: Agricultural Diversions for the La Plata Watershed
Acres | May | June | July | August | September | October | Total

2781 | 1558 | 2,794 | 3170 | 2765 | 1,815 | 405 | 12,507

2.5.1.1.3. Industrial

There are no specific diversions for industrial uses. Any industry within the La Plata
Watershed receives water through municipal water systems and cannot be specifically
determined.

2.5.1.1.4. Summary of La Plata Watershed Diversions

The total monthly diversions within the La Plata Watershed are summarized in Table 49.
The values presented in Table 49 are in acre-feet.

Table 49: Total Monthly Diversions in the La Plata Watershed

Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Total
Municipal 38| 8| 97| 110| 148 | 185| 173 | 194 | 124| 128| 86| 82| 1,450
Agricultural | 0 0 0 0]1,558 | 2,794 | 3,170 | 2,765 | 1,815 | 405 0 0| 12,507
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 38| 8| 97| 110|1,706 | 2,979 | 3,343 | 2,959 | 1,939 | 533 | 86| 82| 13,957

2.5.1.2. Water depletions by category of use
2.5.1.2.1. Municipal

The same assumptions that were used for estimating the diversions within the La Plata
Watershed were used to estimate the depletions. The results are presented in Table 50.
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Table 50: Assumed Depletions for the La Plata Watershed

GPCA Depletions | Depletions (gallons) |Depletions (acre-feet)
Jan 10 3,944,440 12
Feb 25 9,224,900 28
Mar 26 10,255,544 31
Apr 31 11,833,320 36
May 40 15,777,760 48
Jun 52 19,849,440 61
Jul 47 18,538,868 o7
Aug 53 20,905,532 64
Sep 35 13,360,200 41
Oct 35 13,805,540 42
Nov 24 9,161,280 28
Dec 22 8,677,768 27
Average/Total 155,335,000 475

2.5.1.2.2. Agricultural

Agricultural depletions were calculated using the same approach used by the State of
New Mexico. The original Blaney-Criddle method was used to determine the annual
consumptive use requirements. The annual consumptive uses were then distributed using
monthly crop use percentages that were developed using the Modified Blaney-Criddle
method.

The consumptive use coefficients (k) and consumptive use factors (f) were obtained from
the “Technical Report 32, Consumptive Use and Water Requirements in New Mexico.”
The consumptive use coefficients for the Modified Blaney-Criddle method were obtained
from the “Irrigation Water Requirements, Soil Conservation Service, September 1970.”
The monthly consumptive use values for crops in Bloomfield, Farmington, and Shiprock
are provided in the “Technical Report 32”. The consumptive use values from these three
areas were averaged to develop representative consumptive use values for the San Juan
Hydrologic Unit.

Irrigated acreage was obtained from the New Mexico Interstate Streams Commission
(ISC) in GIS format. The irrigated acreage was then divided by watershed. The acreage
was totaled and compared with tabular acreage for the year 2000 provided by the ISC to
confirm that all the acreage was accounted for. The irrigated acreage within the Animas
Watershed was summarized for each crop type and the consumptive use for each crop
was calculated. In addition to the crop consumptive use, incidental losses associated with
phreatophytes and evaporation also contribute to consumptive use. It was assumed that
incidental losses consumptive use were approximately 10% of the total crop consumptive
use. The results are presented in Table 51.

San Juan Basin Regional Water Plan
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Table 51: Monthly Agricultural Depletions within the La Plata Watershed

Acres May June July | August | September | October | Total
Alfalfa 560 159 281 331 291 183 42 1,287
Corn 2 0 1 1 1 1 0 4
Vegetables 1 0 0 0 0 0 0 0
Orchard 0 0 0 0 0 0 0 0
Pasture 2,075 498 884 1062 928 617 137 4,126
Grain 65 38 75 8 0 0 0 121
Sod 28 7 12 14 12 8 2 55
GPA 50 6 17 25 25 16 3 92
Subtotal 2,781 708 1,270 1,441 1,257 825 184 5,685
Incidental 1 o7 71 127 | 144 | 126 83 18 569
Losses
Total 3,059 779 1,397 1,585 1,383 908 202 6,254
2.5.1.2.3. Industrial
There are no specific depletions for industrial uses. Any industry within the La Plata
Watershed receives water through municipal water systems and cannot be specifically
determined.
2.5.1.2.4. Summary of La Plata Watershed Depletions
The total monthly depletions within the La Plata Watershed are summarized in Table 52.
The values presented in Table 52 are in acre-feet.
Table 52: Summary of Depletions in the La Plata
Watershed
Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Total
Municipal 8| 18| 20 23 31 39 36 41 26 27 18 17 304
Agricultural 0 0 0 0| 779|1,397 | 1,585 | 1,383 | 908 | 202 0 0| 6,254
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 8| 18| 20 23| 810 1,436 | 1,621 | 1,424 | 934 | 229 | 18| 17| 6,558

2.5.2. Future water uses
2.5.2.1. Zoning / Buildout

The existing land ownership was evaluated within the La Plata Watershed. The total
acreage of private lands was calculated to ensure that the population density (people per
acre) did not exceed a typical population density for buildout. Typical buildout
populations are in the range of 4 to 6 people per acre. The total acreage of private lands
within the La Plata Watershed was calculated at approximately 47,600 acres. Using the
2060 buildout population of 32,837, the population density within the La Plata Watershed
would increase to an average of approximately 0.7 people per acre. Therefore the
availability of land for growth to develop does not limit growth in the La Plata
Watershed. This calculation assumes that all of the private lands are available for
development. If growth were limited to non-irrigated lands, the population density would
still not affect the growth rate.
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2.5.2.2. Projected water demands by category of use

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

e municipal ,

* industrial, and

o agricultural.

There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Gallons per capita day (GPCD) values for each watershed were applied to population
projections to calculate future municipal demands. For the LaPlata Watershed, 160
gallons per capita day was applied to the watershed population increase above 2000
population. It is assumed that as growth occurs, future developments will require
municipal demands more closely associated with urban usage than with rural usage.
Consequently, a higher per capita usage than current per capita usage is used for future
projections.

The projected water use for the La Plata watershed is presented in the following tables
and graphs. Figure 19 shows population growth and associated municipal diversion
demands, and show values for projected diversions.

Figure 20 and Table 53 show values for projected diversions. Figure 21and Table 54
show values for projected depletions. Figure 22 and Table 55 show monthly diversions
for the planning horizon year of 2044.

San Juan Basin Regional Water Plan
Volume IV

54



Water Demand Assessment September 2003

Figure 19: La Plata Population Projections and Municipal Diversions
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Table 53: La Plata Watershed Projected Annual Diversions (AF)

2000
2010
2020
2030
2040
2044
2050
2060

12,724
15,013
17,726
20,784
24,260
25,852
28,241
32,837

Year Population Municipal

1,449
1,860
2,346
2,894
3,517
3,802
4,231
5,054

Industrial Agricultural
- 12,507
- 12,507
- 12,507
- 12,507
- 12,507
- 12,507
- 12,507
- 12,507

Total
13,956
14,367
14,853
15,401
16,024
16,309
16,738
17,561
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Figure 21: La Plata Watershed Projected Annual Depletions
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Table 54: La Plata Watershed Projected Annual Depletions (AF)

Year Population Municipal Industrial Agricultural Total

2000 12,724 483 - 6,254 6,737
2010 15,013 569 - 6,254 6,823
2020 17,726 672 - 6,254 6,926
2030 20,784 788 - 6,254 7,042
2040 24,260 920 - 6,254 7,174
2044 25,852 981 - 6,254 7,235
2050 28,241 1,071 - 6,254 7,325
2060 32,837 1,246 - 6,254 7,500
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Figure 22: La Plata Watershed Monthly Diversions (2044)
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100
223
254
289
1,946
3,277
3,624
3,274
2,140
741
226
215
16,309

Table 55: La Plata Monthly Diversions in 2044 (AF)

Projected total demand for the La Plata watershed in 2044 is 16,309 acre-feet with a peak
of 3,624 acre-feet in July.
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2.6. Middle San Juan Watershed
2.6.1. Present uses

The present water uses for the Middle San Juan Watershed were calculated. Both the
quantity of water that was diverted for use and the quantity of water that was depleted as
a result of the use were estimated.

2.6.1.1. Water diversions by category of use
2.6.1.1.1. Municipal

The quantity of water that was diverted for municipal use within the Middle San Juan
Watershed in New Mexico was calculated based on the available information. Diversion
records for the year 2000 for the surface water treatment plant that supplies the Lower
Valley Water Users Cooperative Association (LVWUCA) was used to establish an
average monthly diversion per capita day requirement. Once the average monthly
diversion per capita day requirement was determined, it was applied to the total
population within the watershed to determine a total diversion demand for the Middle
San Juan Watershed.

The monthly diversion records for LVWUCA are provided in Appendix C-1. LVWUCA
does not provide water deliveries to any other entities; therefore the calculation for the
diversion per capita day can be directly calculated. The population for LVWUCA was
determined using census blocks from the 2000 Census. The population for LVWUCA
was assumed to be the population within the Middle San Juan Watershed that was outside
of the Navajo Nation and the Ute Mountain Indian Reservation. The population for
LVWUCA was calculated to be 9,523. The monthly diversions and diversions per capita
day are summarized in Table 56.

Table 56: Monthly Diversions for LVWUCA and the Middle San
Juan Watershed - Year 2000

Diversions GPCA Diversion Diversions (acre-

(gallons) feet)
Jan 9,039,000 31 28
Feb 20,763,000 75 64
Mar 23,637,000 80 73
Apr 26,951,000 94 83
May 35,938,000 122 110
Jun 44,997,000 158 138
Jul 42,110,000 143 129
Aug 47,350,000 160 145
Sep 30,249,000 106 93
Oct 31,311,000 106 96
Nov 20,851,000 73 64
Dec 19,998,000 68 61

Total/Average | 353,194,000 101 1,084
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2.6.1.1.2. Agricultural

Diversion records were not available for the agricultural uses. To estimate the diversions,
the following assumptions were required. The diversion requirements were estimated
based on the depletions calculated in Table 51. Diversions were calculated as twice the
depletion quantity plus 10 percent for incidental losses associated with canal seepage.
This calculation assumes that 50% of the water applied to the ground was lost to
percolation or direct runoff. The total irrigated acreage and the diversion requirements
for agricultural use for the Animas Watershed are presented in Table 48.

Table 57: Crop Diversion for the Middle San Juan Watershed

Acres | May | June | July | August| September | October| Total
3006 | 1,784 | 3,212 | 3,788 | 3,324 | 2103 | 460 | 14671

2.6.1.1.3. Industrial

Industrial diversions within the Middle San Juan Watershed are associated with the
power industry and were obtained from the New Mexico Office of the State Engineer
records (See Appendix E-2). All of the industrial diversions within the Middle San Juan
Watershed are surface water diversions and are presented in Table 58. The diversions
provided are total annual values. For the purposes of this study the diversions were
distributed equally over the entire year. The total industrial diversions for the Middle San
Juan Watershed are approximately 50,435.5 acre-feet and are distributed monthly in
Table 59Table 58: Industrial Diversions within the Middle San Juan Watershed.

Industry Diversion (acre-feet)

BHP — Utah Minerals International 28,480.0
PNM — San Juan Gen Sta — Waterflow 21,955.5
Total 50,435.5

2.6.1.1.4. Summary of Middle San Juan Watershed Diversions

The total monthly diversions within the Middle San Juan Watershed are summarized in
Table 59. The values presented in Table 59 are in acre-feet.

Table 59: Total Monthly Diversions in the Middle San Juan Watershed

Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
Municipal 28 64 73 83| 110| 138 | 129 | 145 93 96 64 61| 1,084
Agricultural 0 0 0 01,784 | 3,212 | 3,788 | 3,324 | 2,103 | 460 0 0]14,671
Industrial 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 4,203 | 50,436
Total 4,231 | 4,267 | 4,276 | 4,286 | 6,097 | 7,553 | 8,120 | 7,672 | 6,399 | 4,759 | 4,267 | 4,264 | 66,191
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2.6.1.2. Water depletions by category of use
2.6.1.2.1. Municipal

Depletions could not be directly calculated for the Middle San Juan Watershed.
Typically depletions could be calculated based on deliveries from the water treatment
plant and return flows to the wastewater treatment plant. There is not a wastewater
treatment plant servicing the population within the Middle San Juan outside of the Indian
reservations. This population is serviced by septic tanks. To estimate the depletions
within the Middle San Juan Watershed, the annual depletion as a percent of the annual
diversions that was calculated in the draft “Return Flow Plan and Crediting Program for
San Juan Water Commission” was used. Data from the municipalities shows that 33%
percentage of the total diversion was depleted. The annual percentage was applied to
each month to estimate the monthly depletions. Typically depletions are greater during
the summer months, but without additional information this is the most appropriate way
to calculate the depletions. The depletions per capita day for LVWUCA are summarized
in Table 60.

Table 60: LVWUCA Depletions per capita day

LVWUCA Depletion Calculated
GPCA Percentage of LVWUCA GPCA

Diversion Diversion Depletion
Jan 31 33% 10
Feb 75 33% 25
Mar 80 33% 26
Apr 94 33% 31
May 122 33% 40
Jun 158 33% 52
Jul 143 33% 47
Aug 160 33% 53
Sep 106 33% 35
Oct 106 33% 35
Nov 73 33% 24
Dec 68 33% 22

Using the LVWUCA depletions per capita day calculated above, the total depletions for
the Middle San Juan Watershed outside of the Indian reservations is calculated in Table
61 based on a population of 9,523.
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Table 61: Middle San Juan Watershed Depletions

GPCA Depletions | Depletions (gallons) |Depletions (acre-feet)
Jan 10 2,952,130 9
Feb 25 6,904,175 21
Mar 26 7,675,538 24
Apr 31 8,856,390 27
May 40 11,808,520 36
Jun 52 14,855,880 46
Jul a7 13,875,011 43
Aug 53 15,646,289 48
Sep 35 9,999,150 31
Oct 35 10,332,455 32
Nov 24 6,856,560 21
Dec 22 6,494,686 20
Average/Total 116,257,000 358

2.6.1.2.2. Agricultural

Agricultural depletions were calculated using the same approach used by the State of
New Mexico. The original Blaney-Criddle method was used to determine the annual
consumptive use requirements. The annual consumptive uses were then distributed using
monthly crop use percentages that were developed using the Modified Blaney-Criddle
method.

The consumptive use coefficients (k) and consumptive use factors (f) were obtained from
the “Technical Report 32, Consumptive Use and Water Requirements in New Mexico.”
The consumptive use coefficients for the Modified Blaney-Criddle method were obtained
from the “Irrigation Water Requirements, Soil Conservation Service, September 1970.”
The monthly consumptive use values for crops in Bloomfield, Farmington, and Shiprock
are provided in the “Technical Report 32”. The consumptive use values from these three
areas were averaged to develop representative consumptive use values for the San Juan
Hydrologic Unit.

Irrigated acreage was obtained from the New Mexico Interstate Streams Commission
(ISC) in GIS format. The irrigated acreage was then divided by watershed. The acreage
was totaled and compared with tabular acreage for the year 2000 provided by the ISC to
confirm that all the acreage was accounted for. The irrigated acreage within the Animas
Watershed was summarized for each crop type and the consumptive use for each crop
was calculated. In addition to the crop consumptive use, incidental losses associated with
phreatophytes and evaporation also contribute to consumptive use. It was assumed that
incidental losses were approximately 10% of the total crop consumptive use. The results
are presented in Table 51.
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Table 62: Monthly Agricultural Depletions within the Middle San Juan Watershed

Acres | May | June | July |August|September| October | Total
Alfalfa 2,300 653 | 1153 | 1360 | 1195 753 172 5,286
Corn 111 16 41 67 60 36 0 220
Vegetables 2 0 1 1 1 1 0 4
Orchard 30 5 13 16 11 5 0 50
Pasture 479 115 204 245 214 143 32 953
Grain 25 14 28 3 0 0 0 45
Sod 8 2 3 4 4 2 1 16
GPA 51 6 17 26 26 16 4 95
Subtotal | 3,006 | 811 | 1,460 1,722 | 1,511 956 209 6,669
Incidental | 351 | g1 | 146 | 172 | 151 96 21 667
Losses
Total 3,307 | 892 | 1,606 | 1,894 | 1,662 | 1,052 230 7,336

2.6.1.2.3. Industrial

Industrial depletions within the Middle San Juan Watershed were obtained from the New
Mexico Office of the State Engineer records (See Appendix E-2). All of the industrial

depletions within the Middle San Juan Watershed are surface water depletions.

The

depletions provided are total annual values. For the purposes of this study the depletions
were distributed equally over the entire year. The total industrial depletions in the
Middle San Juan Watershed are approximately 44,184 acre-feet (88% of the diversions)
and are distributed monthly in Table 63.Summary of Middle San Juan Watershed

Depletions

The total monthly depletions within the Middle San Juan Watershed are summarized in

Table 63. The values presented in Table 63 are in acre-feet.
Table 63: Summary of Depletions in the Middle San Juan Watershed

Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
Municipal 9 21 24 27 36 46 43 48 31 32 21 20 | 358
Agricultural 0 0 0 0| 892 |1,606|1,894|1,662|1,052| 230 0 0| 7,336
Industrial 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 3,682 | 44,184
Total 3,691 | 3,703 | 3,706 | 3,709 | 4,610 | 5,334 | 5,619 | 5,392 | 4,765 | 3,944 | 3,703 | 3,702 | 51,878

2.6.2. Future water uses
2.6.2.1. Zoning / Buildout

The existing land ownership was evaluated within the Middle San Juan Watershed
outside of the Navajo Nation and the Ute Mountain Indian Reservation. The total
acreage of private lands was calculated to ensure that the population density (people per
acre) did not exceed a typical population density for buildout. Typical buildout
populations are in the range of 4 to 6 people per acre. The total acreage of private lands
within the Middle San Juan Watershed was calculated at approximately 32,700 acres.
Using the 2060 buildout population of 24,576, the population density within the Middle
San Juan Watershed would increase to an average of approximately 0.8 people per acre.
Therefore the availability of land for growth to develop does not limit growth in the
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Middle San Juan Watershed. This calculation assumes that all of the private lands are
available for development. If growth were limited to non-irrigated lands, the population
density would still not affect the growth rate.

2.6.2.2. Projected water demands by category of use

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

* municipal ,

* industrial, and

e agricultural.

There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Gallons per capita day (GPCD) values for each watershed were applied to population
projections to calculate future municipal demands. For the Middle San Juan Watershed,
160 gallons per capita day was applied to the watershed population increase above 2000
population. It is assumed that as growth occurs, future developments will require
municipal demands more closely associated with urban usage than with rural usage.
Consequently, a higher per capita usage than current per capita usage is used for future
projections. The projected water use for the Middle San Juan watershed is presented in
the following tables and graphs. Figure 23 shows population growth and associated
municipal diversion demands, and show values for projected diversions. Table 64 shows
values for projected diversions. Table 65 shows values for projected depletions.

Table 66 shows monthly diversions for the planning horizon year of 2044.

Figure 23: Middle San Juan Population Projections and Municipal Diversions
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Figure 24: Middle San Juan Watershed Projected Annual Diversions (AF)
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Table 64: Middle San Juan Watershed Projected Annual Diversions (AF)

Year Population Municipal Industrial Agricultural Total
2000 9,523 1,085 50,436 14,671 66,192
2010 11,236 1,392 50,436 14,671 66,499
2020 13,267 1,756 57,157 14,671 73,584
2030 15,556 2,166 57,157 14,671 73,994
2040 18,157 2,632 63,878 14,671 81,181
2044 19,349 2,846 63,878 14,671 81,395
2050 21,137 3,166 63,878 14,671 81,715
2060 24,576 3,783 63,878 14,671 82,332
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Figure 25: Middle San Juan Watershed Projected Annual Depletions
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Table 65: Middle San Juan Watershed Projected Annual Depletions (AF)

2000
2010
2020
2030
2040
2044
2050
2060

9,523
11,236
13,267
15,556
18,157
19,349
21,137
24,576

361
426
503
590
689
734
802
932

Year Population Municipal Industrial

44,184
44,184
50,072
50,072
55,960
55,960
55,960
55,960

Agricultural Total

7,336
7,336
7,336
7,336
7,336
7,336
7,336
7,336

51,881
51,946
57,911
57,998
63,984
64,030
64,097
64,228
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Figure 26: Middle San Juan Watershed Monthly Diversions (2044)
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Table 66: Middle San Juan Monthly Diversions in 2044 (AF)

Projected total demand for the Middle San Juan watershed in 2044 is 81,395 acre-feet

Month

Jan 74
Feb 168
March 192
April 218
May 289
June 362
July 339
Aug 381
Sep 244
Oct 252
Nov 168
Dec 160
Total 2,846

Municipal Industial

5,323
5,323
5,323
5,323
5,323
5,323
5,323
5,323
5,323
5,323
5,323
5,323
63,878

Agricultural Total

1,784
3,212
3,788
3,324
2,103

460

14,671

5,397
5,491
5,515
5,541
7,396
8,897
9,450
9,028
7,670
6,035
5,491
5,483
81,395

with a peak of 9,450 acre-feet in July.

2.7. Upper San Juan Watershed

2.7.1. Present uses

The present water uses for the Upper San Juan Watershed were calculated. Both the
quantity of water that was diverted for use and the quantity of water that was depleted as
a result of the use was estimated.

San Juan Basin Regional Water Plan

Volume IV

67




Water Demand Assessment September 2003

2.7.1.1. Water diversions by category of use
2.7.1.1.1. Municipal

The quantity of water that was diverted for municipal use within the Upper San Juan
Watershed in New Mexico was calculated based on the available information. Diversion
records for the year 2000 for the surface water treatment plant that supplies the City of
Bloomfield was used to establish an average monthly diversion per capita day
requirement. Once the average monthly diversion per capita day requirement was
determined, it was applied to the total population within the watershed to determine a
total diversion demand for the Upper San Juan Watershed.

The return flow and water usage records for the City of Bloomfield’s facilities are
provided in Appendix D-1. Table 67 summarizes the monthly deliveries to and from the
City of Bloomfield’s water treatment plant during the year 2000. The difference between
the influent and effluent (deliveries) from the water treatment plant is water used at the
water treatment plant for operational purposes (i.e. backwash). The total deliveries to the
water treatment plant were 422,553,000 gallons (1,297 acre-feet per year).  The total
deliveries from the water treatment plant were 408,579,000 gallons (1,254 acre-feet per
year). No information was provided concerning the diversion requirement to provide
these deliveries. For the purposes of this report it was assumed that the diversion
requirements would be similar to the City of Farmington’s water treatment plant
diversion requirements. Therefore, the deliveries to the City of Bloomfield were assumed
to be 84% of the diversions. In addition to meeting the water needs for the City of
Bloomfield, the City of Bloomfield sells treated water to El Paso Rio Vista,
Transwestern, Giant Refinery, El Paso Blanco Plant, Williams Oilfield, Murph’s Lube,
residents and commercial users outside of the city limits, and to commercial trucking
firms. To determine the diversion requirements for the City of Bloomfield, only the
deliveries within the City of Bloomfield were included. Table 68 summarizes the
monthly deliveries within the City Limits. The total quantity of water delivered to the
City of Bloomfield during the year 2000 was 222,247,000 gallons (682 acre-feet per
year) or 53% of the total delivered from the water treatment plant. The total diversion for
the City of Bloomfield was calculated to be approximately 264,579,000 gallons (812
acre-feet per year). The calculated monthly diversion requirements to meet the delivery
requirements for the City of Bloomfield are presented in Table 69.
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Table 67: Monthly Surface Water Influent to and Effluent from
the City of Bloomfield’s water treatment plant — Year 2000

WTP
Influent Effluent Operational Uses
Jan 26,155,000 24,826,000 1,329,000
Feb 23,408,000 22,034,000 1,374,000
Mar 25,020,000 23,418,000 1,602,000
Apr 30,977,000 29,561,000 1,416,000
May 44,169,000 42,714,000 1,455,000
Jun 47,984,000 46,673,000 1,311,000
Jul 48,367,000 47,396,000 971,000
Aug 48,056,000 47,069,000 987,000
Sep 42,868,000 41,958,000 910,000
Oct 34,086,000 33,204,000 882,000
Nov 25,583,000 24,749,000 834,000
Dec 25,880,000 24,977,000 903,000
Total 422,553,000 | 408,579,000 13,974,000

Table 68: Monthly Surface Water Deliveries to the City of Bloomfield

Deliveries within

the City Limits of
Bloomfield
Jan 12,891,000
Feb 12,048,000
Mar 13,999,000
Apr 18,346,000
May 25,412,000
Jun 27,589,000
Jul 24,566,000
Aug 24,884,000
Sep 18,441,000
Oct 15,485,000
Nov 14,539,000
Dec 14,047,000
Total 222,247,000
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Table 69: Calculated Diversion for City of Bloomfield

Deliveries % D_ellve_ry of Calculated Diversions
Diversion
Jan 12,891,000 84% 15,346,000
Feb 12,048,000 84% 14,343,000
Mar 13,999,000 84% 16,665,000
Apr 18,346,000 84% 21,840,000
May 25,412,000 84% 30,252,000
Jun 27,589,000 84% 32,844,000
Jul 24,566,000 84% 29,245,000
Aug 24,884,000 84% 29,624,000
Sep 18,441,000 84% 21,954,000
Oct 15,485,000 84% 18,435,000
Nov 14,539,000 84% 17,308,000
Dec 14,047,000 84% 16,723,000
Total 222,247,000 264,579,000

From the calculated diversions for the City of Bloomfield, a diversion per day can be
calculated. The 2000 census population for the City of Bloomfield was 6,417.

Table 70: Calculated Diversion per capita day for the City of Bloomfield

For the purposes of this study, it was assumed that the water use for the City of

Cglculgted GPCA Diversion
Diversions
Jan 15,346,000 77
Feb 14,343,000 77
Mar 16,665,000 84
Apr 21,840,000 113
May 30,252,000 152
Jun 32,844,000 171
Jul 29,245,000 147
Aug 29,624,000 149
Sep 21,954,000 114
Oct 18,435,000 93
Nov 17,308,000 90
Dec 16,723,000 84
Total/Average 264,579,000 113

Bloomfield was fairly representative of the total water use for commercial and residential
purposes. To calculate the municipal diversions for the Upper San Juan Watershed, the
monthly diversions per capita day calculated in Table 70 was applied to the total
population within the watershed. The population for the Upper San Juan Watershed was
determined using census blocks from the 2000 Census. There are 2,525 census blocks
that cover the Upper San Juan Watershed, of which only 620 contain any population.
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Several of the census blocks extended outside of the Upper San Juan Watershed. For
these areas, only the population within the Upper San Juan Watershed was included.
Figure 27 shows the census blocks that contribute to the population within the Upper San
Juan Watershed. The total population for the Upper San Juan Watershed in the year 2000
was 24,216. Using the total population and the information from Table 70, the total
diversion demand for the Upper San Juan Watershed was calculated in Table 71.

Table 71: Upper San Juan Watershed Diversions

GPCA Diversion Diversions (gallons) |Diversions (acre-feet)
Jan 77 57,803,592 177
Feb 77 54,074,328 166
Mar 84 63,058,464 194
Apr 113 82,092,240 252
May 152 114,105,792 350
Jun 171 124,228,080 381
Jul 147 110,352,312 339
Aug 149 111,853,704 343
Sep 114 82,818,720 254
Oct 93 69,814,728 214
Nov 90 65,383,200 201
Dec 84 63,058,464 194
Average/Total 998,643,624 3,065
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Figure 27: Census Blocks within the Upper San Juan Watershed
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2.7.1.1.2. Agricultural

Diversion records were not available for the agricultural uses. To estimate the diversions,
the following assumptions were required. The diversion requirements were estimated
based on the depletions calculated in Table 77. Diversions were calculated as twice the
depletion quantity plus 10 percent for incidental losses associated with canal seepage.
This calculation assumes that 50% of the water applied to the ground was lost to
percolation or direct runoff. The total irrigated acreage and the diversion requirements
for agricultural use for the Animas Watershed are presented in Table 72.

Table 72: Agricultural Diversions for the Upper San Juan Watershed

Acres | May | June | July | August| September |October| Total
6,418 | 3,630 | 6,587 | 7,561 | 6,624 | 4,277 | 948 | 29,627

2.7.1.1.3. Industrial

Industrial diversions within the Upper San Juan Watershed were obtained from the New
Mexico Office of the State Engineer records (See Appendix E-1). Most of the industrial
diversions within the Upper San Juan Watershed are surface water diversions. The
diversions are assumed to be raw water diversions, not treated water diversions. Most of
the industries receive treated water from the City of Bloomfield; however, the treated
water requirements are assumed to have been included in the commercial and residential
water requirement calculations. The diversions provided are total annual values. For the
purposes of this study the withdrawals were distributed equally over the entire year. The
total industrial withdrawals for the Upper San Juan Watershed are approximately
1,835.46 acre-feet and are distributed monthly in Table 74.

Table 73: Industrial Diversions within the Upper San Juan Watershed

Industry Diversion (acre-feet)

Conoco Inc. — San Juan GP 319.82
El Paso Natural Gas — Chaco GP 545.20
Giant Refining — San Juan Bloomfield 412.00
El Paso Natural Gas — Blanco Plant 507.44
Williams FId Srv (Sunterra) -- Kutz 51.00
Total 1,835.46

2.7.1.1.4. Summary of Upper San Juan Watershed Diversions

The total monthly diversions within the Upper San Juan Watershed are summarized in
Table 74. The values presented in Table 74 are in acre-feet.
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Table 74: Total Monthly Diversions in the Upper San Juan Watershed

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
Municipal 177 | 166 | 194 | 252 | 350 | 381 | 339 | 343 | 254 | 214 | 201 | 194 | 3,065
Agricultural | 0 0 0 0 |3,630 6,587 | 7561 |6,624 | 4,277 | 948 0 0 | 29,627
Industrial 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 1,836
Total 330 | 319 | 347 | 405 | 3,803 | 6,522 | 7,366 | 6,518 | 4,295 | 1,229 | 354 | 347 | 31,835

2.7.1.2. Water depletions by category of use
2.7.1.2.1. Municipal

Municipal depletions can be calculated based on the quantity of water that is delivered
from the water treatment plant and the quantity of water that is returned through the
wastewater treatment plant. The City of Bloomfield is somewhat unique in that it
receives wastewater from some entities that it does not provide water deliveries to. Table
75 summarizes the total water treatment deliveries and the total return flows for only the
entities that the City of Bloomfield provides water. Because many of the communities
within the watershed do not have a secondary water system, some of the treated water
delivered is used to irrigate lawns and gardens. To account for the return flows from
irrigated lawns and gardens, it was assumed that 50% of the depletions above the average
winter baseline would be return flows. This assumption was based on the “Return Flow
Plan and Crediting Program for San Juan Water Commission, March 1998”. The average
winter baseline for the City of Bloomfield was calculated as 36 gpcd based on the
depletions for November through March shown in Table 75.

Table 75: City of Bloomfield Depletions

Wastewater
Deliveries Treatment Plant gz:ﬁzi?éii D;Tect:i'(a)\ns
Return Flows
Jan 24,826,000 18,129,700 6,696,300 34
Feb 22,034,000 13,844,100 8,189,900 44
Mar 23,418,000 17,314,100 6,103,900 31
Apr 29,561,000 18,717,200 10,843,800 46
May 42,714,000 16,305,400 26,408,600 84
Jun 46,673,000 20,880,300 25,792,700 85
Jul 47,396,000 20,194,872 27,201,128 86
Aug 47,069,000 19,288,165 27,780,835 88
Sep 41,958,000 18,191,300 23,766,700 80
Oct 33,204,000 16,445,000 16,759,000 60
Nov 24,749,000 17,260,300 7,488,700 39
Dec 24,977,000 18,155,400 6,821,600 34
Total 408,579,000 214,725,837 193,853,163

Using the total population and the information from Table 75, the total depletions for the
Upper San Juan Watershed was calculated in Table 76.
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Table 76: Upper San Juan Watershed Depletions

GPCA Depletions | Depletions (gallons) |Depletions (acre-feet)
Jan 34 25,523,664 78
Feb 44 30,899,616 95
Mar 31 23,271,576 71
Apr 46 33,418,080 103
May 84 63,058,464 194
Jun 85 61,750,800 190
Jul 86 64,559,856 198
Aug 88 66,061,248 203
Sep 80 58,118,400 178
Oct 60 45,041,760 138
Nov 39 28,332,720 87
Dec 34 25,523,664 78
Average/Total 525,560,000 1,613

2.7.1.2.2. Agricultural

Agricultural depletions were calculated using the same approach used by the State of
New Mexico. The original Blaney-Criddle method was used to determine the annual
consumptive use requirements. The annual consumptive uses were then distributed using
monthly crop use percentages that were developed using the Modified Blaney-Criddle
method.

The consumptive use coefficients (k) and consumptive use factors (f) were obtained from
the “Technical Report 32, Consumptive Use and Water Requirements in New Mexico.”
The consumptive use coefficients for the Modified Blaney-Criddle method were obtained
from the “Irrigation Water Requirements, Soil Conservation Service, September 1970.”
The monthly consumptive use values for crops in Bloomfield, Farmington, and Shiprock
are provided in the “Technical Report 32”. The consumptive use values from these three
areas were averaged to develop representative consumptive use values for the San Juan
Hydrologic Unit.

Irrigated acreage was obtained from the New Mexico Interstate Streams Commission
(ISC) in GIS format. The irrigated acreage was then divided by watershed. The acreage
was totaled and compared with tabular acreage for the year 2000 provided by the ISC to
confirm that all the acreage was accounted for. The irrigated acreage within the Animas
Watershed was summarized for each crop type and the consumptive use for each crop
was calculated. In addition to the crop consumptive use, incidental losses associated with
phreatophytes and evaporation also contribute to consumptive use. It was assumed that
incidental losses were approximately 10% of the total crop consumptive use. The results
are presented in Table 51.
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Table 77: Monthly Agricultural Depletions within the Upper San Juan Watershed

Acres May June July | August | September | October | Total

Alfalfa 2,569 730 1288 1519 1335 841 192 5,905
Corn 62 9 23 37 34 20 0 123
Vegetables 23 3 8 12 12 7 2 44
Orchard 64 10 29 34 23 12 0 108
Pasture 2,998 719 1277 1534 1340 892 199 5,961
Grain 139 80 158 16 0 0 0 254
Sod 260 62 111 133 116 77 17 516
GPA 303 37 100 152 151 95 21 556

Subtotal 6,418 1,650 2,994 | 3,437 3,011 1,944 431 13,467
Incidental ¢/, 165 | 209 | 344 | 301 194 43 | 1,347

Losses
Total 7,060 1,815 3,293 3,781 3,312 2,138 474 14,814

2.7.1.2.3. Industrial

Industrial depletions within the Upper San Juan Watershed were obtained from the New
Mexico Office of the State Engineer records (See Appendix E-1). Most of the industrial
depletions within the Upper San Juan Watershed are surface water depletions. The
depletions provided are total annual values. For the purposes of this study the depletions
were distributed equally over the entire year. The total industrial depletions in the Upper
San Juan Watershed are approximately 1,835 acre-feet (100% of the diversions) and are
distributed monthly in Table 78.

2.7.1.2.4. Summary of Upper San Juan Watershed Depletions

The total monthly depletions within the Upper San Juan Watershed are summarized in
Table 78. The values presented in Table 78 are in acre-feet.

Table 78: Summary of Depletions in the Upper San Juan

Watershed
Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Total
Municipal 78 95| 71| 103 194 | 190 198 203 178 | 138 87 78 | 1,613
Agricultural 0 0 0 01,815 3,293 | 3,781 | 3,312 | 2,138 | 474 0 0 | 14,813
Industrial 153 | 153 | 153 | 153 153 | 153 153 153 153 | 153 | 153 | 153 | 1,836
Total 231 | 248 | 224 | 256 | 2,162 | 3,636 | 4,132 | 3,668 | 2,469 | 765 | 240 | 231 | 18,262

2.7.2. Future water uses
2.7.2.1. Zoning / Buildout

The existing land ownership was evaluated within the Upper San Juan Watershed outside
of the Southern Ute Indian Reservation. The total acreage of private lands was calculated
to ensure that the population density (people per acre) did not exceed a typical population
density for buildout. Typical buildout populations are in the range of 4 to 6 people per
acre. The total acreage of private lands within the Upper San Juan Watershed was
calculated at approximately 91,500 acres. Using the 2060 buildout population of 62,474,
the population density within the Upper San Juan Watershed would increase to an
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average of approximately 0.7 people per acre. Therefore the availability of land for
growth to develop does not limit growth in the Upper San Juan Watershed. This
calculation assumes that all of the private lands are available for development. If growth
were limited to non-irrigated lands, the population density would still not affect the
growth rate.

2.7.2.2. Projected water demands by category of use

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

* municipal ,

* industrial, and

o agricultural.

There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Gallons per capita day (GPCD) values for each watershed were applied to population
projections to calculate future municipal demands. For the Middle San Juan Watershed,
160 gallons per capita day was applied to the watershed population increase above 2000
population. It is assumed that as growth occurs, future developments will require
municipal demands more closely associated with urban usage than with rural usage.
Consequently, a higher per capita usage than current per capita usage is used for future
projections.

The projected water use for the Upper San Juan watershed is presented in the following
tables and graphs. Figure 28 shows population growth and associated municipal
diversion demands, and show values for projected diversions.
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Figure 29 and Table 79 show values for projected diversions. Table 80 shows values for
projected depletions. Table 81 shows monthly diversions for the planning horizon year of

2044.
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Figure 28: Upper San Juan Population Projections and Municipal Diversions
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Figure 29: Upper San Juan Watershed Projected Annual Diversions (AF)

September 2003
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Table 79: Upper San Juan Watershed Projected Annual Diversions (AF)

Year

2000
2010
2020
2030
2040
2044
2050
2060

24,216
28,569
33,731
39,548
46,159
49,189
53,733
62,474

Population Municipal

3,065
3,845
4,770
5,813
6,998
7,541
8,355
9,922

Industrial Agricultural Total

2,008
2,410
2,892
3,470
4,164
4,497
4,997
5,996

29,627
29,627
29,627
29,627
29,627
29,627
29,627
29,627

34,700
35,882
37,289
38,910
40,789
41,665
42,979
45,545
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Figure 30: Upper San Juan Watershed Projected Annual Depletions

September 2003
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Table 80: Upper San Juan Watershed Projected Annual Depletions (AF)

Year Population Municipal Industrial Agricultural Total

2000 24,216 1,021 1,860 14,813 17,694
2010 28,569 1,204 2,232 14,813 18,249
2020 33,731 1,422 2,678 14,813 18,913
2030 39,548 1,667 3,214 14,813 19,694
2040 46,159 1,945 3,857 14,813 20,615
2044 49,189 2,073 4,165 14,813 21,052
2050 53,733 2,265 4,628 14,813 21,706
2060 62,474 2,633 5,554 14,813 23,000
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Figure 31: Upper San Juan Watershed Monthly Diversions (2044)

September 2003
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Table 81: Upper San Juan Monthly Diversions in 2044 (AF)

Month

Jan
Feb
March
April
May
June
July
Aug
Sep
Oct
Nov
Dec
Total

Municipal Industrial
435 375
408 375
477 375
620 375
861 375
937 375
834 375
844 375
625 375
527 375
495 375
477 375

7541 4497

Agricultural

0
3630
6587
7561
6624
4277

948

0

0

29627

Total

810
783
852
995
4,866
7,899
8,770
7,843
5,277
1,849
869
852
41665

Projected total demand for the Upper San Juan watershed in 2044 is 41,665 acre-feet with
a peak of 8,770 acre-feet in July.
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2.8. Upper San Juan above Navajo Dam Watershed
2.8.1. Present uses

The present water uses for the Upper San Juan above Navajo Dam Watershed were
calculated. Both the quantity of water that was diverted for use and the quantity of water
that was depleted as a result of the use was estimated.

2.8.1.1. Water diversions by category of use
2.8.1.1.1. Municipal

For the Upper San Juan above Navajo Dam Watershed, it was assumed that the water use
within this watershed would be most comparable to that of the Lower Valley Water Users
Cooperative Association. Therefore, the diversions per capita day for the Lower Valley
Water Users Cooperative Association were assumed for the Upper San Juan above
Navajo Dam Watershed.

The population for the Upper San Juan above Navajo Dam Watershed was determined
using census blocks from the 2000 Census. There are 992 census blocks that cover the
Upper San Juan above Navajo Dam Watershed within New Mexico, of which only 120
contain any population. Of the 120 census blocks with population only 46 of them are
outside of the Jicarilla Apache Nation. Several of the census blocks extend outside of the
Upper San Juan above Navajo Dam Watershed. For these areas, only the population
within the Upper San Juan above Navajo Dam Watershed was included. Figure 32 shows
the census blocks that contribute to the population within the Upper San Juan above
Navajo Dam Watershed. The population for the Upper San Juan above Navajo Dam
Watershed identified in Figure 32 for the year 2000 was 512. Using this population, the
total diversion demand for the Upper San Juan above Navajo Dam Watershed was
calculated in Table 82.
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Table 82: Assumed diversions for the Upper San Juan above Navajo Dam

Watershed
GPCA Diversions Diversions (gallons) |Diversions (acre-feet)
Jan 31 492,032 2
Feb 75 1,113,600 3
Mar 80 1,269,760 4
Apr 94 1,443,840 4
May 122 1,936,384 6
Jun 158 2,426,880 7
Jul 143 2,269,696 7
Aug 160 2,539,520 8
Sep 106 1,628,160 5
Oct 106 1,682,432 5
Nov 73 1,121,280 3
Dec 68 1,079,296 3
Average/Total 19,003,000 57
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Figure 32: 2000 Census Blocks within the Upper San Juan above Navajo Dam
Watershed
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2.8.1.1.2. Agricultural

ISC has identified 200 acres of irrigated lands in the watershed. There is no data on
distribution of crops in this area; however, it is predominately pasture ground.
Depletions are assumed to be 2 acre-feet per acre and diversions two times depletions
plus 10 percent canal losses.

2.8.1.1.3. Industrial

There are no specific diversions for industrial uses. Any industry within the Upper San
Juan above Navajo Dam Watershed receives water through municipal water systems and
cannot be specifically determined.

2.8.1.1.4. Summary of Upper San Juan above Navajo Dam Watershed Diversions

The total monthly diversions within the Upper San Juan above Navajo Dam Watershed
are summarized in Table 83. The values presented in Table 83 are in acre-feet.

Table 83: Total Monthly Diversions in the Upper San Juan
above Navajo Dam Watershed

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
Municipal 2 3 4 4 6 7 7 8 5 5 3 3 57
Agricultural 0 0 0 0| 110 | 198 | 286 | 176 | 110 0 0 0| 880
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2 3 4 4| 116 | 205| 293 | 184 | 115 5 3 3| 937

2.8.1.2. Water depletions by category of use
2.8.1.2.1. Municipal

The same assumptions that were used for estimating the diversions within the Upper San
Juan above Navajo Dam Watershed were used to estimate the depletions. The results are
presented in Table 84.
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Table 84: Assumed Depletions for the Upper San Juan above Navajo Dam

Watershed
GPCA Depletions Depletions (gallons) |Depletions (acre-feet)
Jan 10 158,720 0.5
Feb 25 371,200 1
Mar 26 412,672 1
Apr 31 476,160 1
May 40 634,880 2
Jun 52 798,720 2
Jul 47 745,984 2
Aug 53 841,216 3
Sep 35 537,600 2
Oct 35 555,520 2
Nov 24 368,640 1
Dec 22 349,184 1
Average/Total 6,250,000 18.5

2.8.1.2.2. Agricultural
Depletions on 200 acres at 2 acre-feet per acre are 400 acre feet.
2.8.1.2.3. Industrial

There are no specific depletions for industrial uses outside of the Jicarilla Apache Nation.
Any industry within the Upper San Juan above Navajo Dam Watershed receives water
through municipal water systems and cannot be specifically determined.

2.8.1.2.4. Summary of Upper San Juan above Navajo Dam Watershed Depletions

The total monthly depletions within the Upper San Juan above Navajo Dam Watershed
are summarized in Table 85. The values presented in Table 85 are in acre-feet.

Table 85: Summary of Depletions in the Upper San Juan above Navajo Dam

Watershed
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
Municipal 0.5 1 1 1 2 2 2 3 2 2 1 1| 185
Agricultural 0 0 0 0| 50| 90 130| 80| 50 0 0 0 400
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0.5 1 1 1] 52| 92 132 | 83| b2 2 1 1] 4185

2.8.2. Future water uses
2.8.2.1. Zoning / Buildout

The existing land ownership was evaluated within the Upper San Juan above Navajo
Dam Watershed outside of the Jicarilla Apache Nation and the Southern Ute Indian
Reservation. The total acreage of private lands was calculated to ensure that the
population density (people per acre) did not exceed a typical population density for
buildout. Typical buildout populations are in the range of 4 to 6 people per acre. The
total acreage of private lands within the Upper San Juan above Navajo Dam Watershed
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was calculated at approximately 113,200 acres. Using the 2060 buildout population of
1,160, the population density within the Upper San Juan above Navajo Dam Watershed
would increase to an average of approximately 0.01 people per acre. Therefore the
availability of land for growth to develop does not limit growth in the Upper San Juan
above Navajo Dam Watershed. This calculation assumes that all of the private lands are
available for development. If growth were limited to non-irrigated lands, the population
density would still not affect the growth rate.

2.8.2.2. Projected water demands by category of use

Future water use projections are based on the same three categories that were used in
current water demand analysis. Those categories are:

* municipal ,

* industrial, and

e agricultural.

There are several assumptions that are the basis for projecting demand for each of these
categories through the planning horizon.

Gallons per capita day (GPCD) values for each watershed were applied to population
projections to calculate future municipal demands. For the Middle San Juan Watershed,
160 gallons per capita day was applied to the watershed population increase above 2000
population. It is assumed that as growth occurs, future developments will require
municipal demands more closely associated with urban usage than with rural usage.
Consequently, a higher per capita usage than current per capita usage is used for future
projections.

The projected water use for the Upper San Juan above Navajo watershed is presented in
the following tables and graphs. Figure 33 shows population growth and associated
municipal diversion demands, and show values for projected diversions.
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Figure 34 and Table 86 show values for projected diversions.

Year

2000
2010
2020
2030
2040
2044
2050
2060

Population Municipal

522
592
683
784
896
947
1,024
1,168

19
22
25
28
33
34
37
42

Industrial

- 400
- 400
- 400
- 400
- 400
- 400
- 400
- 400

Agricultural

Total

419
422
425
428
433
434
437
442

Table 87 shows values for projected depletions. Table 88 shows monthly diversions for

the planning horizon year of 2044.
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Figure 33: Upper San Juan above Navajo Population Projections and Municipal
Diversions
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Figure 34: Upper San Juan above Navajo Watershed Projected Annual Diversions
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Table 86: Upper San Juan above Navajo Watershed Projected Annual Diversions
(AF)

Year Population Municipal Industrial Agricultural  Total
2000 522 57 - 880 937
2010 592 72 - 880 952
2020 683 88 - 880 968
2030 784 106 - 880 986
2040 896 127 - 880 1,007
2044 947 136 - 880 1,016
2050 1,024 149 - 880 1,029
2060 1,168 175 - 880 1,055
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Figure 35: Upper San Juan above Navajo Watershed Projected Annual Depletions
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Year Population Municipal Industrial Agricultural Total
2000 522 19 - 400 419
2010 592 22 - 400 422
2020 683 25 - 400 425
2030 784 28 - 400 428
2040 896 33 - 400 433
2044 947 34 - 400 434
2050 1,024 37 - 400 437
2060 1,168 42 - 400 442

Table 87: Upper San Juan above Navajo Watershed Projected Annual Depletions
(AF)
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Figure 36: Upper San Juan above Navajo Watershed Monthly Diversions (2044)
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Table 88: Upper San Juan above Navajo Monthly Diversions in 2044 (AF)

Month  Municipal

Jan
Feb
March
April
May
June
July
Aug
Sep
Oct
Nov
Dec
Total

5
7
10
10
14
17
17
19
12
12
7
7
137

Industrial

cNeoNeoNeoNeoNolNeolNolNoNolNolNo)

Agricultural

oNeoNe

110
198
286
175
110
0
0
0
879

Total

10
10
124
215
303
194
122
12
7

7
1,016

Projected total demand for the Upper San Juan above Navajo watershed in 1,016 is acre-
feet with a peak of 303 acre-feet in July.
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2.9. Summary of present water demand

September 2003

Table 89: Summary of San Juan Hydrologic Unit Diversions to Meet Existing Demands

Watershed Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Animas 717 674 775 1,039 3,783 6,142 6,904 6194 4,275 1,613 727 690 | 33,533
Blanco Canyon 14.7 19.7 20.7 21.7 153.7 156.7 155.7 157.7 151.7 22.7 19.7 18.7 913
Chaco 82 112 120 129 153 177 169 182 138 140 113 111 1,626
La Plata 38 85 97 110 1,706 2,979 3,343 2,959 1,939 533 86 82| 13,957
Middle San Juan 4,231 4,267 4,276 4,286 6,097 7,553 8,120 7,672 6,399 4,759 4,267 4,264 | 64,858
Upper San Juan 330 319 347 405 3,803 6,522 7,366 6,518 4,295 1,229 354 347 | 31,835
Upper San Juan 2 3 4 4 116 205 203 184 115 5 3 3| 937
above Navajo Dam
Total 5,415 5,480 5,640 5,995 15,650 23,443 26,007 23,565 17,122 8,260 5,570 5,516 | 147,663
Table 90: Summary of San Juan Hydrologic Unit Depletions from the Existing Demands
Watershed Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Animas 178 155 178 262 1,659 2,750 3,122 2,769 1,850 555 138 139 13,755
Blanco Canyon 12.27 14.3 14.3 14.3 80.3 81.3 81.3 82.3 80.3 15.3 13.3 13.3 503
Chaco 66 76 78 81 89 97 94 99 84 85 76 75 1,000
La Plata 8 18 20 23 810 1,436 1,621 1,424 934 229 18 17 6,558
Middle San Juan 3,691 3,703 | 3,706 | 3,709 4,610 5,334 5,619 5,392 4,765 | 3,944 | 3,703 3,702 51,878
Upper San Juan 231 248 224 256 2,162 3,636 4,132 3,668 2,469 765 240 231 18,262
Upper San Juan above 0.5 1 1 1 52 92 132 83 52 2 1 1
. 419
Navajo Dam
Total 4,187 4215 | 4,221 | 4,346 9,462 | 13,426 | 14,801 | 13,517 | 10,234 | 5595| 4,189 4,178 92,371
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3.0 Navajo Nation Projected Demands

Analyses of the water supply and demands for the Navajo Nation are not included in this
regional plan. The Nation is concurrently completing its own water planning effort that
will eventually be included as a referenced document in this final report.

Independent of either its own regional planning effort or this study, the Navajo Nation
Department of Water Resources has developed projections of water demands.
Information developed by the Nation is presented in this regional plan and used to
evaluate the water budgets for the Middle San Juan and Upper San Juan Watersheds. The
information provided is contained in two documents:

1. Water Resource Development Strategy for the Navajo Nation, Navajo Nation
Department of Water Resources, July 17, 2000

2. Final Draft Technical Memorandum, The Navajo-Gallup Water Supply Project,
March 16, 2001

Table 91 shows the projected Navajo Municipal and Industrial (M&I) demands,
diversions and depletions as provided in tables of projected demands.

Table 91: Navajo Nation M&I Water Supply/Demands Summary

(acre-feet)

2010 2020 2030 2040 2050 2060

Upper Colorado Basin Demands 17,798 20,719 24,451 29,219 35,311 43,094
San Juan River Diversions* 18,644 22,727 28,790 36,564 46,622 59,472
ALP Diversions 4,680 4,680 4,680 4,680 4,680 4,680
Total Diversions 23,324 27,407 33,470 41,244 51,302 64,152

Depletions 18,644 22,487 27,834 34,693 43,583 54,939

79.93% 82.05% 83.16% 84.12% 84.95% 85.64%

* includes transbasin diversions

All of the above diversions and depletions are associated with either the Middle San Juan
or the Upper San Juan below Navajo Dam Watersheds.

In addition to the above demands, the Navajo Nation anticipates demands associated with
irrigation, in particular the Navajo Indian Irrigation Project (NIIP). The authorized
acreage of the NIIP is 110,630. Only 60 percent of this project has been developed and it
is anticipated that it will be completed in 2012. The Nation estimates that upon
completion the project will divert 360,000 acre-feet and deplete 270,000 acre-feet.
Currently, NIIP diverts approximately 114,000 acre-feet annually and depletes
approximately 86,000 acre feet.

Small irrigation projects are estimated to require an additional 99,560 acre-feet of
diversion. Depletions are not provided, but at the same rate as the NIIP (2.4 acre feet of
depletion per ace) depletion would be 47,789 acre-feet.

Livestock demand is provided primarily from shallow groundwater within the Nation.
Therefore, it is not considered by this regional planning study.

Industrial uses have been included in the demands for each watershed as provided by the
State of New Mexico.

San Juan Basin Regional Water Plan 93
Volume IV



Water Demand Assessment September 2003

This information from the Navajo Nation will be used in the development of the water
budgets for the applicable watersheds.

4.0 Jicarilla Apache Nation Projections

The Jicarilla Apache Nation Office of Water Administration provided its projections of
water demands through 2050. This information was provided in a document entitled,
“Jicarilla Apache Nation Water Supply Requirements for the Southwest Area of the
Reservation, June 2001.” Additional demands were provided by personal communication.
Following is a summary of the demands projections for the Nation. Demands beyond
2050 and for 2044 were determined using a 1.5 percent growth rate. Table 92 shows the
municipal demands based on 160 gpcd, 1.5 percent growth rate and 40 percent depletion.

Table 92: Municipal Demands

Year  On-Reservation Diversion Diversion Depletion
Population (gallon/day) (AF) 40%
1990 2,730 436,800 489 196
2000 3,283 525,280 588 235
2010 3,836 613,760 688 275
2020 4,389 702,240 787 315
2030 4,942 790,720 886 354
2040 5,495 879,200 985 394
2044 5,832 933,151 1,045 418
2050 6,048 967,680 1,084 434
2060 7,019 1,123,032 1,258 503

In addition, the Nation estimates an additional 1,500 acre-feet per year of depletion for
irrigation/pond evaporation. Starting in 2005, the Nation plans to phase in an additional
6,000 acre-feet of depletion for irrigation and industrial uses.

For this study it will be assumed that the Nation’s diversions are twice the value of
depletions. Table 93shows the projected total diversions and depletions for the Nation
through 2060.

Table 93: Jicarilla Nation Demands Projections

Year Diversions Depletion
(AF) (AF)
1990 3,489 1,696
2000 3,588 1,735
2010 9,688 4,775
2020 15,787 7,815
2030 15,886 7,854
2040 15,985 7,894
2044 16,045 7,918
2050 16,084 7,934
2060 16,258 8,003
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5.0 Summary of Demands
Table 94 shows the combined depletions for the San Juan Hydrologic Unit.

Table 94: Summary of Depletions — San Juan Hydrologic Unit (AF)

Increased

Basin 2000 2044 Depletion
Animas 13,755 17,595 3,840
Blanco 501 1,676 1,175
Chaco 1,008 1,531 523
La Plata 6,737 7,235 498
Middle San Juan* 114,380 150,079 35,699
Upper San Juan** 103,694 291,052 187,358
Above Navajo Dam*** 2,154 8,352 6,198

Subtotal 242,229 477,520

San Juan Chama 108,000 108,000 -

Res. Evaporation 28,200 28,200 -
Basin Total 378,429 613,720 235,291
* includes Navajo 62,499 86,049 23,550
** includes Navajo 86,000 270,000 184,000
*** jncludes Jicarilla 1,735 7,918 6,183

The non-reservation depletions are shown in Table 95
Table 95: Non-reservation Depletions for San Juan Hydrologic Unit (AF)

Non-Reservation Depletions

Increased

Basin 2000 2044 Depletion
Animas 13,755 17,595 3,840
Blanco 501 1,676 1,175
Chaco 1,008 1,531 523
La Plata 6,737 7,235 498
Middle San Juan 51,881 64,030 12,149
Upper San Juan 17,694 21,052 3,358
Above Navajo Dam 419 434 15
Total 91,995 113,553 21,558

Table 96 shows the total diversions for the San Juan Hydrologic Unit.
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Table 96: Summary of Diversions for the San Juan Hydrologic Unit (AF)

Basin 2000
Animas 33,533
Blanco 913
Chaco 1,626
La Plata 13,957
Middle San Juan* 186,588
Upper San Juan** 145,835
Above Navajo Dam*** 4,525

Subtotal 386,977

San Juan Chama 108,000
Res. Evaporation 28,200
Basin Total 523,177

* includes Navajo 119,607
** includes Navajo 114,000
*** includes Jicarilla 3,588

2044

47,430
3,426
4,099

16,309

222,663
401,665
17,051

712,643
108,000

28,200
848,843

141,268
360,000
16,045

Increased
Diversion

13,897
2,513
2,473
2,352

36,075

255,830

12,526

325,666

21,661
246,000
12,457

Table 97 shows the non-reservation diversions for the San Juan Hydrologic Unit.

Table 97: Non-reservation Diversions for the San Juan Hydrologic Unit (AF)

Non-Reservation Diversions

Basin 2000
Animas 33,533
Blanco 913
Chaco 1,626
La Plata 13,957
Middle San Juan 66,981
Upper San Juan 31,835
Above Navajo Dam 937

Total 149,782

2044 Dpiversions

47,430
3,426
4,099

16,309

91,385

41,665
1,006

205,320

Increased

13,897
2,513
2,473
2,352

24,404
9,830

69

55,538

5.1. 2060 Non-reservation Demands

Although the planning horizon is 2044, information on 2060 is also provided. Table 98
shows the non-reservation depletions and Table 99 shows the diversions for 2060.
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Table 98: 2060 Non-reservation Depletions for San Juan Hydrologic Unit (AF)

Increased

Basin 2000 2060 Depletion
Animas 13,755 19,640 5,885
Blanco 501 2,740 2,239
Chaco 1,008 1,977 969
La Plata 6,737 7,500 763
Middle San Juan 51,881 64,228 12,347
Upper San Juan 17,694 23,000 5,306
Above Navajo Dam 419 442 23
Total 91,995 119,528 27,533

Table 99: 2060 Non-reservation Diversions for San Juan Hydrologic Unit (AF)

Increased

Basin 2000 2060 Dpiversions
Animas 33,533 54,855 21,322
Blanco 972 5,635 4,663
Chaco 1,628 6,205 4,578
La Plata 13,956 17,561 3,605
Middle San Juan 66,192 82,332 16,140
Upper San Juan 34,700 45,545 10,845
Above Navajo Dam 937 1,055 118
Total 151,918 213,189 61,271
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6.0 Water Budget Approach

Water budgets for each watershed within the San Juan Hydrologic Unit (SJHU) were
developed to identify future water shortages. To develop the water budgets for the Animas,
La Plata, Middle San Juan, and Upper San Juan, the following approach was used.

The components of the water budgets developed for the San Juan Regional Water Plan
(SJRWP) are:

Inflows into the watershed.

Diversions required to meet the demands
Demand depletions

Return flows from the demands
Transbasin diversions

River gains or losses.

ogakrwdE

To accurately identify surpluses and shortages, a monthly water budget was prepared as
opposed to an annual water budget. An annual water budget provides a total volume of water
available; however, does not provide sufficient information on the timing of the water
availability. Because of the variability in the municipal and agricultural demands, the timing
of the water availability is critical. If excess water is available when the demands are low,
then the excess water is not needed. However if the demands are high and there is not
enough water available, then shortages will occur, even if the total annual supply exceeds the
total annual demand.

The water budgets were developed to represent drought conditions (90™ percentile monthly
flows). This means that 90% of the historical months have values greater than the 90"
percentile value.

For example, if the 90" percentile monthly flow for January at a given location was 1,000
acre-feet. Nine times out of ten times flows at that location in January would be greater than
1,000 acre-feet. Only one time out of ten would the flow be less than 1,000 acre-feet.

The 90™ percentile monthly flows were statistically calculated and were presented in the
Draft Water Supply Assessment Report, May 2002. The existing and future diversions and
depletions requirements were identified in the Draft Water Demand Assessment Report,
August 2002. The transbasin diversions component and the river gains or losses component
were identified and calculated as part of the water budget analysis.

6.1. Watershed Inflows

The water budget calculated for each watershed is based on the inflows into each watershed.
By basing the water budget on the inflows, the historically measured flows at this location
are not influenced by historical growth within the watershed. These flows are influenced by
historical growth that has occurred upstream. However, by using the 90™ percentile flow for
the analysis of surpluses and shortages, the affect of upstream historical growth is minimized.

6.2. Agricultural Demands

Demands for agriculture, municipal, and industrial uses were calculated in the Draft Water
Demand Assessment Report, August 2002. Municipal demands were calculated based on
actual diversion and water production reports. The industrial uses were provided from
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records prepared by the major industries. There were no diversion records available for the
agricultural uses. To determine agricultural demands, monthly water consumptive use
requirements for the major crops within the SJHU were calculated. Using these demands, it
was assumed that the diversion requirement was twice the crop demand. In addition, another
10 percent was added to the diversion amount for incidental losses, such as for
phreatophytes.  The agricultural demands assume consistent losses and diversion
requirements. Since these assumptions cannot be confirmed or denied without actual
diversion records, these demands have the most potential for error. These errors will be most
significant when accounting for transbasin diversions, as the total amount of water diverted
from the basin is no longer available to the basin.

6.3. Transbasin Diversions

Transbasin diversions can be defined as water being diverted in one watershed and then
transferred from that watershed for use in another watershed. Accounting for transbasin
diversions in a water budget is essential to producing accurate results. There are several
transbasin diversions that were identified in watersheds within the SJHU. They are presented
and described in the watershed section in which they occur.

A transbasin diversion could also remove water entirely from the SJHU. An example is the
San Juan-Chama Project that removes water from the Upper San Juan Above Navajo Dam
watershed.

6.4. Calculation of River Gains or Losses

Gains and losses between two measuring stations are typical for unlined water channels such
as rivers or streams. Gains can be from tributary flows into the river or stream. The most
common type of gains or losses is subsurface. Water that leaves the river and enters the
ground water system is considered a loss. Water that enters the river from the ground water
system is considered a gain.

Because the water budgets for the SJHU are developed using statistical flows (90" percentile
monthly flows), river gains and losses were estimated. To estimate these gains and losses,
gains and losses were calculated for each watershed based on the existing conditions in the
year 2000.

Flows in the river leaving the watershed were calculated using the following equation:
watershed inflows — diversions + return flows = calculated watershed outflows

The calculated watershed outflows were compared with the actual measured outflows. The
differences were considered to be the gains and losses within the watershed

To calculate gains and losses for the 90" percentile monthly flows, the annual flow for the
year 2000 was compared with the sum of the flows for the 90™ percentile month flows. The
year 2000 is used because the most accurate and comprehensive diversion data is available
for this year. The year 2000 gains and losses were prorated to the 90" percentile year. These
calculations are presented on the Gain/Loss Calculations for 90% Supply tables for each
watershed.
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Once the gains and losses for the 90" percentile months were calculated, the water budget for
the year 2044 was completed.

7.0 Water Budget Results

7.1. Animas Watershed

Diversions from the Animas River include the municipal, agricultural, and industrial
diversions identified in the Draft Water Demand Assessment Report. In addition to the
diversions for use within the Animas Watershed, numerous transbasin diversions were also
identified. The transbasin diversions include:

1. La Plata Municipal Diversions — Almost all of the municipal demands within the
La Plata watershed, except for a few domestic wells, are supplied from the City of
Farmington water treatment facilities that divert water from the Animas River.
These diversions include both deliveries to the Upper La Plata Water Users
Association and deliveries in Farmington that are within the La Plata Watershed.

2. Navajo Tribal Utilities Agency — the NTUA diverts water from the Animas River
through the Farmington water treatment facilities for the community of Shiprock.

3. Agricultural Diversions — There are five canals that divert water from the Animas
River that irrigate lands outside of the Animas watersheds.

7.1.1. Agricultural Transbasin Diversions

Table 100 presents the agricultural transbasin diversions that were identified within the
Animas Watershed.

Table 100: Agricultural Transbasin Diversions within the Animas Watershed

Canal Watershed Acres
Diverted To Irrigated
Echo Ditch Upper San Juan 313 acres
Farmers Mutual Ditch Middle San Juan | 2,708 acres
North Farmington Ditch Middle San Juan | 25 acres
Farmington (Allen) Ditch La Plata 185 acres
Wright Leggett Ditch La Plata 41 acres

To determine the monthly diversion requirements for these acres, the crop distributions and
monthly diversions for the Upper San Juan, Middle San Juan, and the La Plata Watershed
identified in the Water Demand Assessment_were used. The above acres were assumed to
have the same crop distribution as their corresponding watershed. Therefore, a percentage of
the total monthly diversions for each of the above watersheds were calculated as being
diverted from the Animas Watershed. Table 101 through Table 103 identify the portion of
the agricultural diversions within the Upper San Juan, Middle San Juan, and La Plata
Watersheds that are diverted from the Animas Watershed. The total transbasin diversions out
of the Animas Watershed for agricultural uses are summarized in Table 104.
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Table 101: Agricultural Transbasin Diversions to the Upper San Juan Watershed (acre-

feet)
| Acres | May | June | July | August | September | October | Total
Diversions from
Animas Watershed 313 ‘ 161 292 335 ‘ 294 ‘ 190 42 | 1,314

Table 102: Agricultural Transbasin Diversions to the Middle San Juan Watershed
(acre-feet)

Acres | May | June | July | August | September | October | Total
E"’i‘[;?]%rs'\"“t“a' 2708 | 1.461 | 2,631 | 2,068 | 1,815 1,722 377 | 10,074
North Farmington 25| 13| 24| 29 25 16 3| 110
Ditch
Total Diversions
from Animas 2733 | 1.474 | 2,655 | 2,097 | 1,840 1,738 380 | 10,184
Watershed

Table 103: Agricultural Transbasin Diversions to the La Plata Watershed
(acre-feet)
| Acres | May | June |July | August | September | October | Total

Diversions from
Animas Watershed

226 | 115| 206 | 234 ‘ 204 134 ‘ 30 923

Table 104: Summary of Agricultural Transbasin Diversions from the Animas Watershed
(acre-feet)

| Acres | May | June |July | August | September | October | Total

Diversions from
Animas Watershed

7.1.2. Water Budget Calculations

Table 105 shows the calculations for determining the gains and losses for the 90™ percentile
monthly flows. All values are from the year 2000. As can be seen, the inflows into the
Animas Watershed include the Animas River flows as well as canal diversions that occurred
in Colorado that serve lands within the New Mexico portion of the watershed.

‘ 3,272 ‘ 1,750 ‘ 3,153 ‘ 2,666 ‘ 2,338 ‘ 2,062 ‘ 452 ‘ 12,421

® Farmer’s Mutual Ditch has two diversions, one diversion on the Animas River and one diversion on the San
Juan River. In the months of July and August of 2000, 2/3 of the total diversion was diverted from the Animas
River. In the other months all of the diversions were from the Animas River.
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Table 105

Watershed:
Year:

Upstream Gage
Downstream Gage

September 2003
. Gain/Loss Calculations for 90% Supply — Animas Watershed

Animas

2000
1 9363500 ANIMAS RIVER NEAR CEDAR HILL, NM
1 9364500 ANIMAS RIVER AT FARMINGTON, NM

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Inflows
ANIMAS RIVER NEAR CEDAR HILL, NM 14,511 12,827 19,123 69,739 146,279 75,332 23,304 19,369 20,826 23,088 21,719 17,792 463,909
Canal Diversions above River Gage 0 0 0 144 1,161 1,260 1,237 1,269 1,028 841 655 0 7,595
Transbasin Diversions
Total Inflows 14,511 12,827 19,123 69,883 147,440 76,592 24,541 20,638 21,854 23,929 22,374 17,792 471,504
Diversions
Municipal 714 671 772 1,036 1,447 1,704 1,749 1,699 1,344 981 724 687 13,528
Industrial 3 3 3 3 3 3 3 3 3 3 3 3 36
Agricultural 0 0 0 0 2,333 4,435 5,152 4,492 2,928 629 0 0 19,969
Transbasin Diversions - La Plata Watershed Municipal(” 38 85 97 110 148 185 173 194 124 128 86 82 1,450
Transbasin Diversions - Farmington to Shiprock Pipeline 116 108 114 132 161 177 163 131 113 119 115 101 1,551
Transbasin Diversions - Agricultural 0 0 0 0 1,750 3,153 2,666 2,338 2,062 452 0 0 12,421
Total Diversions 871 867 986 1,281 5,842 9,657 9,906 8,857 6,574 2,312 928 873 48,955
Depletions
Municipal 175 152 175 259 434 529 543 520 383 237 135 136 3,678
Industrial 3 3 3 3 3 3 3 3 3 3 3 3 36
Agricultural 0 0 0 0 1,110 2,017 2,341 2,043 1,331 286 0 0 9,128
Transbasin Diversions - La Plata Watershed Municipal® 38 85 97 110 148 185 173 194 124 128 86 82 1,450
Transbasin Diversions - Farmington to Shiprock Pipeline 116 108 114 132 161 177 163 131 113 119 115 101 1,551
Transbasin Diversions - Agricultural 0 0 0 0 1,750 3,153 2,666 2,338 2,062 452 0 0 12,421
Total Depletions 332 348 389 504 3,606 6,064 5,889 5,229 4,016 1,225 339 322 28,264
Return Flows
Municipal 539 519 597 777 1,013 1,175 1,206 1,179 961 744 589 551 9,850
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 1,223 2,418 2,811 2,449 1,597 343 0 0 10,841
Transbasin Diversions - La Plata Municipal 0 0 0 0 0 0 0 0 0 0 0 0 0
Transbasin Diversions - Farmington to Shiprock Pipeline 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Return Flows 539 519 597 777 2,236 3,593 4,017 3,628 2,558 1,087 589 551 20,691
Calculated Outflows 14,179 12,479 18,734 69,379 143,834 70,528 18,652 15,409 17,838 22,704 22,035 17,470 443,240
ANIMAS RIVER AT FARMINGTON, NM 15,741 13,690 19,184 63,788 140,007 67,537 10,760 8,731 12,079 20,170 24,580 18,320 414,587
Gains / Losses 1,562 1,211 450 -5,591 -3,827 -2,991 -7,892 -6,678 -5,759 -2,534 2,545 850 -28,653
Probability of Annual Flows (Inflows) 90.0%
Watershed Inflows (90.0% Probability) 410,000 324,613 97.7%
Monthly Inflows for the 90.0% Probability Months 11,793 10,530 14,253 26,431 84,607 74,713 28,161 17,352 16,388 15,347 12,740 12,298 324,613
90.00% Changes monthly percentage probability to calculate a annual 97.7% probability
Year 2000 Inflows Rank 72.0%
Ratio of 90.0% Probability Inflow Month's sum to Year 2000 o
Inflows 70.0%
Calculated Gains/Losses for 90.0% Probability Months 1,093 847 315 -3,912 -2,678 -2,093 -5,522 -4,673 -4,029 -1,773 1,781 595  -20,049

W La Plata Watershed Municipal includes municipal demands from the City of Farmington that are within the La Plata Watershed.
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Depletions within the Animas Watershed include the municipal, industrial, and agricultural
depletions within the Animas Watershed that were identified in the Water Demand
Assessment as well as all of the transbasin diversions.

Return flows within the Animas Watershed were calculated as the difference between
diversions and depletions for municipal, industrial, and agricultural uses.

Table 106 presents the year 2044 water budget. The 2044 demands are used with the 90™
percentile monthly supply. The results indicate that in the year 2044 there are no shortages
in a 90" percentile month. Even if all of the return flows from the watershed are not
included, there are still no shortages. The supply without return flows are shown because
only a portion of the return flows in the watershed could be recaptured for use within the
same watershed.

Although this budget shows sufficient water to meet projected future demands, it does not
identify whether there are adequate water rights to divert this quantity of water. Since
agricultural demands are assumed as being the same in 2044 as 2000, there would be no
opportunity to acquire additional agricultural water rights to meet future municipal and
industrial demands.
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Table 106: Year 2044 Water Budget for the Animas Watershed
Watershed: Animas
Year: 2044
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Monthly Inflows for the 90.0% Probability Months 11,793 10,530 14,253 26,431 84,607 74,713 28,161 17,352 16,388 15,347 12,740 12,298 324,613
Canal Diversions above River Gage (1996)(1) 0 0 0 452 1,543 1,943 1,920 1,414 1,803 1,126 0 0 10,201
Transbasin Diversions
Total Inflows 11,793 10,530 14,253 26,883 86,150 76,656 30,081 18,766 18,191 16,473 12,740 12,298 334,814
Diversions
Municipal 1,445 1,358 1,563 2,097 2,929 3,449 3,540 3,439 2,720 1,986 1,465 1,390 27,381
Industrial 7 7 7 7 7 7 7 7 7 7 7 7 84
Agricultural 0 0 0 0 2,333 4,435 5,152 4,492 2,928 629 0 0 19,969
Transbasin Diversions - La Plata Watershed Municipal 100 223 254 289 388 483 454 509 325 336 226 215 3,802
Transbasin Diversions - Farmington to Shiprock Pipeline 569 529 558 648 788 865 800 643 556 584 564 495 7,600
Transbasin Diversions - Agricultural 0 0 0 0 1,750 3,153 2,666 2,338 2,062 452 0 0 12,421
Total Diversions 2,120 2,117 2,383 3,041 8,195 12,392 12,619 11,428 8,598 3,994 2,262 2,108 71,257
Depletions
Municipal 354 308 354 524 878 1,071 1,099 1,052 775 480 273 275 7,444
Industrial 7 7 7 7 7 7 7 7 7 7 7 7 81
Agricultural 0 0 0 0 1,222 2,218 2,576 2,246 1,464 315 0 0 10,040
Transbasin Diversions - La Plata Watershed Municipal 100 223 254 289 388 483 454 509 325 336 226 215 3,802
Transbasin Diversions - Farmington to Shiprock Pipeline 569 529 558 648 788 865 800 643 556 584 564 495 7,600
Transbasin Diversions - Agricultural 0 0 0 0 1,750 3,153 2,666 2,338 2,062 452 0 0 12,421
Total Depletions 1,029 1,067 1,174 1,468 5,033 7,796 7,602 6,795 5,189 2,173 1,070 993 41,388
Return Flows
Municipal 1,091 1,050 1,209 1,573 2,051 2,378 2,441 2,387 1,945 1,506 1,192 1,115 19,937
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 3
Agricultural 0 0 0 0 1,111 2,218 2,576 2,246 1,464 315 0 0 9,929
Transbasin Diversions - La Plata Watershed Municipal 0 0 0 0 0 0 0 0 0 0 0 0 0
Transbasin Diversions - Farmington to Shiprock Pipeline 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Return Flows 1,091 1,051 1,209 1,573 3,162 4,596 5,017 4,633 3,409 1,821 1,192 1,115 29,869
Calculated Gains/Losses for 90.0% Probability Months 1,093 847 315 -3,912 -2,678 -2,093 -5,522 -4,673 -4,029 -1,773 1,781 595
Surplus / Shortages 11,857 10,310 13,394 21,503 78,439 66,767 16,957 7,298 8,973 12,527 13,451 11,900
Surplus / Shortages w/o Return Flows 10,766 9,260 12,185 19,930 75,277 62,171 11,940 2,665 5,664 10,706 12,259 10,785

(1) Available historical canal flows for the Twin Rocks and Ralstron Ditches were reviewed. The canal flows for the year that had annual flows in the river most similar to the sum

of the 90th percentile months was used.
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7.2. Blanco Canyon Watershed
Monthly analysis of the Blanco Canyon Watershed is not necessary because:
1. The total annual demand (diversion) in 2044 is only 3,425, acre-feet.

2. The majority of all future demands are associated with municipal demands associated
with lawns and gardens for large lots.

3. Surface water supplies are far from the center of population in the watershed.

The 90th percentile annual surface water supply in the Blanco Canyon Watershed is
approximately 5,000 acre-feet. However, the only measurement is near the confluence with
the San Juan River and the majority of the existing and future population growth is at the
head waters of the watershed, near Lindrith. Consequently, existing surface water supplies
will not be reasonable sources of water for meeting future demands. Demands must be met
from groundwater source.

Blanco Canyon Watershed has groundwater resources with potable water quality that could
potentially meet 2044 demands. Refer to the Water Supply Assessment (Volume 111 of this
Regional Water Plan), Section 1.2.1.5.

7.3. Chaco Watershed (outside Navajo Nation)

The surface water supEIy for the Chaco Watershed is simply not a reliable source of water.
Only three of the 90" percentile months have any water available. Consequently, 2044
demands will not be met with Chaco Watershed water supplies.

This watershed will consequently need to meet demands from either groundwater supplies or
importation of surface water supplies.

7.4. La Plata Watershed

Demands in the La Plata Watershed include the municipal, agricultural, and industrial
demands identified in the Water Demand Assessment. In addition to the diversions within
the La Plata Watershed to meet these demands, transbasin diversions were also identified.
The transbasin diversions include:

1. La Plata Municipal Diversions — Almost all of the municipal demands within the
La Plata watershed, except for a few domestic wells, are supplied from the City of
Farmington water treatment facilities that divert water from the Animas River.
Therefore, the diversions to meet the La Plata Municipal requirements are not
provided from the La Plata River water supply. As a result, transbasin inflows to
the La Plata Watershed are added to the La Plata water supply to meet these
demands. Most of the return flows from municipal uses are treated at the
Farmington wastewater treatment plant. The outfall from the wastewater
treatment plant is into the San Juan River just upstream of the San Juan River at
Farmington flow metering gage; therefore, there are no return flows from
municipal uses in the La Plata Watershed that can be reused within the La Plata
Watershed.

2. Agricultural Diversions — There are two canals that divert water from the Animas
River into the La Plata Watershed.
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7.4.1. Agricultural Transbasin Diversions

Table 107 presents the agricultural transbasin diversions that were identified within the La
Plata Watershed. The transbasin diversions provide an additional water supply in the La
Plata Watershed. There are no agricultural transbasin diversions out of the La Plata
Watershed.

Table 107: Agricultural Transbasin Diversions into the La Plata Watershed

Canal Watershed Acres
Diverted From Irrigated
Farmington (Allen) Ditch Animas 185 acres
Wright Leggett Ditch Animas 41 acres

To determine the monthly diversion requirements for these acres, the crop distributions and
monthly diversions for the La Plata Watershed identified in the Draft Water Demand
Assessment Report were used. The above acres were assumed to have the same crop
distribution as their corresponding watershed. Therefore, a percentage of the total monthly
diversions for the La Plata Watershed was calculated as being diverted from the Animas
Watershed. Table 108 identifies the portion of the agricultural diversions within the La Plata
Watersheds that was diverted from the Animas Watershed.

Table 108: Agricultural Transbasin Diversions to the La Plata Watershed (acre-

Animas Watershed

feet)
| Acres | May | June |July | August | September | October | Total
Diversions from ‘ 226 ‘ 115 ‘ 206 ‘ 234 ‘ 204 ‘ 134 ‘ 30 ‘ 923

7.4.2. Water Budget Calculations

Table 109 shows the calculations for determining the gains and losses for the 90™ percentile
monthly flows. All values are from the year 2000. As can be seen, the inflows into the La
Plata Watershed include the La Plata River flows as well as canal diversions that occurred in
Colorado that serve lands within the New Mexico portion of the La Plata Watershed, and the
municipal and agricultural transbasin diversion into the La Plata Watershed from the Animas
Watershed.
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Table 109: Gain/Loss Calculations for 90% Supply — La Plata Watershed

Watershed: La Plata
Year: 2000
Upstream Gage: 9366500 LA PLATA RIVER AT COLORADO-NEW MEXICO STATE LINE

Downstream Gage: 9367500 LA PLATA RIVER NEAR FARMINGTON, NM

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
LA PLATA RIVER AT COLORADO-NEW
MEXICO STATE LINE 799 863 1,955 4,856 3,751 1,315 216 237 252 334 358 515 15,451
Canal Diversions above River Gage 108 0 2 82 313 159 72 2 0 24 164 205 1,130
Transbasin Diversions - Municipal 38 85 97 110 148 185 173 194 124 128 86 82 1,450
Transbasin Diversions - Agricultural 0 0 0 0 115 206 234 204 134 30 0 0 923
Total Inflows 945 948 2,054 5,048 4,327 1,865 695 637 510 516 608 802 18,954
Diversions
Municipal - Supplied from Animas Watershed 38 85 97 110 148 185 173 194 124 128 86 82 1,450
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 1,558 2,794 3,170 2,765 1,815 405 0 0 12,507
Transbasin Diversions 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Diversions 0 0 0 0 1,558 2,794 3,170 2,765 1,815 405 0 0 13,957
Depletions
Municipal 8 18 20 23 31 39 36 41 26 27 18 17 304
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 779 1,397 1,585 1,383 908 203 0 0 6,254
Transbasin Diversions
Total Depletions 8 18 20 23 810 1,436 1,621 1,424 934 230 18 17 6,558
Return Flows
Municipal 30 67 77 87 117 146 137 153 98 101 68 65 1,146
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 779 1,397 1,585 1,383 908 203 0 0 6,254
Transbasin Diversions - Municipal to Upper San . (30) (67) 77) (87) (117) (146) (137) (153) (98) (101) (68) (65) (1,146)
Total Return Flows 0 0 0 0 779 1,397 1,585 1,383 908 203 0 0 6,254
Calculated Outflows 945 948 2,054 5,048 3,548 468 -890 -746 -398 313 608 802 11,250
LA PLATA RIVER NEAR FARMINGTON, NM 953 1,001 2,054 3,112 396 73 49 25 55 266 173 388 8,545
Gains / Losses 8 53 0 -1,936 -3,152 -395 939 771 453 -47 -435 -414 -4,155
Probability of Annual Flows (Inflows) 90.0%
Watershed Inflows (90.0% Probability) 8,600 5,963 98.6%
Monthly Inflows for the 90.0% Probability Months 212 306 461 831 2,445 912 110 115 201 214 5,963
90.00% Changes monthly percentage probability to calculate a annual 98.6% probability
Year 2000 Inflows Rank 55.6%
Ratio of 90.0% Probability Inflow Month's sum to 38.6%
Year 2000 Inflows ’
Calculated Gains/Losses for 90.0% Probability 3 20 0 747 1216 153 363 297 175 168 -160 1,604

Months
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Depletions within the La Plata Watershed include the municipal, industrial, and agricultural
depletions within the La Plata Watershed that were identified in the Water Demand
Assessment.

Return flows within the La Plata Watershed were calculated from the diversions and
depletions for municipal, industrial, and agricultural uses. Note that the municipal return
flows are removed from the La Plata Watershed. They are included in the Middle San Juan
water budgets.

Table 110 presents the year 2044 water budget. The results indicate that in the year 2044
there are shortages in many of the oo™ percentile months. Even if all of the return flows from
the watershed are included, there are still shortages. The return flows were removed from the
supply because only a portion could be recaptured for use within the La Plata Watershed.
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Table 110: Year 2044 Water Budget for the La Plata Watershed

Watershed: La Plata
Year: 2044
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Monthly Inflows for the 90.0% Probability Months 212 306 461 831 2,445 912 110 84 72 115 201 214 5,963
Canal Diversions above River Gage (1981)™ 0 0 239 215 158 156 104 41 0 14 0 0 926
Transbasin Diversions - Municipal 100 223 254 289 388 483 454 509 325 336 226 215 3,802
Transbasin Diversions - Agricultural 0 0 0 0 115 206 234 204 134 30 0 0 923
Total Inflows 312 529 954 1,335 2,991 1,551 668 634 398 465 427 429 10,691
Diversions
Municipal - Supplied from Animas Watershed 100 223 254 289 388 483 454 509 325 336 226 215 3,802
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 1,558 2,794 3,170 2,765 1,815 405 0 0 12,507
Transbasin Diversions
Total Diversions 0 0 0 0 1,558 2,794 3,170 2,765 1,815 405 0 0 16,309
Depletions
Municipal 21 a7 52 60 81 102 94 108 68 71 47 45 798
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 779 1,397 1,585 1,383 908 203 0 0 6,254
Transbasin Diversions
Total Depletions 21 47 52 60 860 1,499 1,679 1,490 976 273 47 45 7,051
Return Flows
Municipal 79 176 202 228 307 381 359 401 257 265 178 171 3,005
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 779 1,397 1,585 1,383 908 203 0 0 6,254
Transbasin Diversions - Municipal to Upper
San Juan (79) (176) (202) (228) (307) (381) (359) (401) (257) (265) (178) (171)  (3,005)
Total Return Flows 0 0 0 0 779 1,397 1,585 1,383 908 203 0 0 6,254
Calculated Gains/Losses for 90.0%
Probability Months 3 20 0 =747 -1,216 -153 363 297 175 -18 -168 -160
Surplus / Shortages 315 549 954 588 996 1 -554 -452 -335 244 259 269 636
Surplus / Shortages w/o Return Flows 315 549 954 588 217 -1,396 -2,139 -1,834 -1,242 42 259 269 -5,618
(1) Available historical canal flows for the Enterprise and Pioneer Ditches were reviewed. The canal flows for the year that had annual flows in the river most similar to the
sum of the 90th percentil months was used.
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7.5. Middle San Juan Watershed

Demands in the Middle San Juan Watershed include the municipal, agricultural, and
industrial demands identified in the Water Demand Assessment. In addition to the diversions
within the Middle San Juan Watershed to meet these demands, transbasin diversions were
also identified. The transbasin diversions include:

1. Agricultural Diversions — There are two canals that divert water from the Animas
River into the Middle San Juan Watershed described in Section 7.5.1.

7.5.1. Agricultural Transbasin Diversions

Table 111 presents the agricultural transbasin diversions that were identified within the
Middle San Juan Watershed. The transbasin diversions are into the Middle San Juan
Watershed. There are no agricultural transbasin diversions out of the Middle San Juan
Watershed.

Table 111: Agricultural Transbasin Diversions into the Middle San Juan Watershed

Canal Woatershed Acres
Diverted From Irrigated
Farmer’s Mutual Ditch Animas 2,708 acres
North Farmington Ditch Animas 25 acres

To determine the monthly diversion requirements for these acres, the crop distributions and
monthly diversions for the Middle San Juan Watershed identified in the Water Demand
Assessment were used. The above acres were assumed to have the same crop distribution as
their corresponding watershed. Therefore, a percentage of the total monthly diversions for
the Middle San Juan Watershed were calculated as being diverted from the Animas
Watershed. Table 112 identifies the portion of the agricultural diversions within the Middle
San Juan Watershed that was diverted from the Animas Watershed.

Table 112: Agricultural Transbasin Diversions to the Middle San Juan Watershed
(acre-feet)

Acres | May | June | July | August | September | October | Total
E"’i‘[;?]?rs'\"“t“a' 2708 | 1,461 | 2,631 | 2,068 | 1,815 1,722 377 | 10,074
North Farmington 25| 13| 24| 29 25 16 3| 110
Ditch
Total Diversions
from Animas 2,733 | 1,474 | 2,655 | 2,097 1,840 1,738 380 | 10,184
Watershed

" Farmer’s Mutual Ditch has two diversions, one diversion on the Animas River and one diversion on the San
Juan River. In the months of July and August of 2000, 2/3 of the total diversion was diverted from the Animas
River. In the other months all of the diversions were from the Animas River.
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7.5.2. Water Budget Calculations

Table 113 shows the calculations for determining the gains and losses for the 90™ percentile
monthly flows. All values are from the year 2000. As can be seen, the inflows into the
Middle San Juan Watershed include the San Juan River flows as well as agricultural
transbasin diversion into the Middle San Juan Watershed from the Animas Watershed.
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Table 113: Gain/Loss Calculations for 90% Supply — Middle San Juan Watershed

Watershed: Middle San Juan
Year: 2000

Upstream Gage: 9365000 SAN JUAN RIVER AT FARMINGTON, NM
Downstream Gage: 9368000 SAN JUAN RIVER AT SHIPROCK, NM

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
SAN JUAN RIVER AT FARMINGTON, NM 51,219 46,649 52,941 85,210 146,771 122,340 35,847 53,556 53,018 63,332 54,506 53,064 818,453
Transbasin Diversions - Agricultural from
Animas Watershed 0 0 0 0 1,474 2,655 2,097 1,840 1,738 380 0 0 10,184
Total Inflows 51,219 46,649 52,941 85,210 148,245 124,995 37,944 55,396 54,756 63,712 54,506 53,064 828,637
Diversions
Municipal 28 64 73 83 110 138 129 145 93 96 64 61 1,084
Industrial 4,203 4,203 4,203 4,203 4,203 4,203 4,203 4,203 4,203 4,203 4,203 4,203 50,436
Agricultural 0 0 0 0 1,784 3,212 3,788 3,324 2,103 406 0 0 14,617
Transbasin Diversions 0
Total Diversions 4,231 4,267 4,276 4,286 6,097 7,553 8,120 7,672 6,399 4,705 4,267 4,264 66,137
Depletions
Municipal 9 21 24 27 36 46 43 48 31 32 21 20 358
Industrial 3,682 3,682 3,682 3,682 3,682 3,682 3,682 3,682 3,682 3,682 3,682 3,682 44,184
Agricultural 0 0 0 0 892 1,606 1,894 1,662 1,052 203 0 0 7,309
Transbasin Diversions 0
Total Depletions 3,691 3,703 3,706 3,709 4,610 5,334 5,619 5,392 4,765 3,917 3,703 3,702 51,851
Return Flows
Municipal 19 43 49 56 74 92 86 97 62 64 43 41 726
Industrial 521 521 521 521 521 521 521 521 521 521 521 521 6,252
Agricultural 0 0 0 0 892 1,606 1,894 1,662 1,052 203 0 0 7,309
Transbasin Diversions 0
Total Return Flows 540 564 570 577 1,487 2,219 2,501 2,280 1,635 788 564 562 14,287
Calculated Outflows 47,528 42,946 49,235 81,501 143,635 119,661 32,325 50,004 49,992 59,795 50,803 49,362 776,787
SAN JUAN RIVER AT SHIPROCK, NM 51,281 46,189 57,860 98,301 142,098 119,663 20,045 37,016 38,618 58,844 56,648 51,896 778,459
Gains / Losses 3,753 3,243 8,625 16,800 -1,537 2 -12,280  -12,988 -11,374 -951 5,845 2,534 1,673
Probability of Annual Flows (Inflows) 90.0%
Watershed Inflows (90.0% Probability) 738,200 535,088 99.6%
mgmlsy Inflows for the 90.0% Probability 27,313 28,113 40,938 44,628 109,337 113570 30,793 29,785 25884 29772 29,062 25893 535088
90.00% Changes monthly percentage probability to calculate a annual 99.6% probability
Year 2000 Inflows Rank 85.7%
Ratio of 90.0% Probability Inflow Month's sum 65.4%
to Year 2000 Inflows
Calculated Gains/l-osses for 90.0% 2454 2120 5639 10983  -1,005 1 -8028  -8491  -7,436 622 3821 1657 1,093

Probability Months
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Depletions within the Middle San Juan Watershed include the municipal, industrial, and
agricultural depletions within the Middle San Juan Watershed that were identified in the
Water Demand Assessment.

Return flows within the Middle San Juan Watershed were calculated from the diversions and
depletions for municipal, industrial, and agricultural uses.

Table 114 presents the year 2044 water budget. The available water supply for the Middle
San Juan Watershed was reduced by the depletions from the incremental growth that is
projected to occur in the Upper San Juan Watershed and the Animas Watershed. The flows
entering the Middle San Juan Watershed are from the Upper San Juan Watershed and the
Animas Watershed. Therefore, future flows within the Middle San Juan Watershed will be
reduced by the amount of water depleted to meet the increased demands in these watersheds.

The results indicate that in the year 2044 there are shortages in many of the 90™ percentile
months. Even if all of the return flows from the watershed are included, there are still
shortages. The supply without return flows are shown because only a portion of the return
flows in the watershed could be recaptured for use within the same watershed.

However, all shortages during a 90™ percentile year can be met with the use of storage in
Navajo Dam to meet the incremental NIIP increase diversions. The only way to assess the
long-term impact on the supply from Navajo Reservoir resulting from the completion of NIIP
would be the completion of a multi-year operation study of the reservoir. This on-going
model development is being accomplished by U.S. Bureau of Reclamation and model
development is beyond the scope of this study.

San Juan Basin Regional Water Plan

Volume IV 113



Water Budget September 2003

Table 114: Year 2044 Water Budget for the Middle San Juan Watershed

Watershed: Middle San Juan

Year: 2044
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Monthly Inflows for the 90.0% Probability Months 27,313 28,113 40,938 44,628 109,337 113,570 30,793 29,785 25,884 29,772 29,062 25,893 535,088
Transbasin Diversions - Agricultural 0 0 0 0 1,474 2,655 2,097 1,840 1,738 380 0 0 10,184
Upper San Juan Incremental Depletions™") (336) (301)  (3,516) (13,437) (25,376) (38,636) (42,068) (35,264) (21,887)  (7,503) (356) (336) (189,016)
Animas Incremental Depletions (697) (719) (785) (963)  (1,428)  (1,733)  (1,712)  (1,566)  (1,173) (947) (731) (670) (13,124)
Total Inflows 26,280 27,093 36,637 30,228 84,008 75,856  -10,891 -5,205 4,563 21,702 27,975 24,887 343,132
Diversions
Municipal 74 168 192 218 289 362 339 381 244 252 168 160 2,846
Industrial 5,323 5,323 5,323 5,323 5,323 5,323 5,323 5,323 5,323 5,323 5,323 5,323 63,878
Agricultural 0 0 0 0 1,784 3,212 3,788 3,324 2,103 460 0 0 14,671
Transbasin Diversions
Total Diversions 5,397 5,491 5,515 5,541 7,396 8,897 9,450 9,028 7,670 6,035 5,491 5,483 81,395
Depletions
Municipal 24 55 63 71 94 121 113 126 81 84 55 52 939
Industrial 4,657 4,657 4,657 4,657 4,657 4,657 4,657 4,657 4,657 4,657 4,657 4,657 55,884
Agricultural 0 0 0 0 892 1,606 1,894 1,662 1,052 230 0 0 7,336
Transbasin Diversions
Total Depletions 4,681 4,712 4,720 4,728 5,643 6,384 6,664 6,445 5,790 4,971 4,712 4,709 64,158
Return Flows
Municipal 50 113 129 147 194 242 226 255 163 168 113 108 1,907
Industrial 666 666 666 666 666 666 666 666 666 666 666 666 7,994
Agricultural 0 0 0 0 892 1,606 1,894 1,662 1,052 230 0 0 7,336
Transbasin Diversions
Total Return Flows 716 779 795 813 1,753 2,514 2,786 2,583 1,881 1,064 779 774 17,236
Calculated Gains/Losses for 90.0%
Probability Months 2,454 2,120 5,639 10,983 -1,005 1 -8,028 -8,491 -7,436 -622 3,821 1,657 1,093
Surplus / Shortages 24,054 24,501 37,556 36,483 77,359 69,473  -25,582  -20,141 -8,663 16,109 27,084 21,834 278,974
Surplus / Shortages w/o Return Flows 23,337 23,722 36,761 35,670 75,607 66,959 -28,368 -22,724 -10,544 15,044 26,305 21,061 261,737
Surplus with incr. NIIP met from storage 23,337 23,722 39,893 48,734 100,477 105,097 13,188 12,022 10,862 22,124 26,312 21,061 445,737
w/o return flows
(1) Incremental Depletions from the Upper San Juan Watershed include increased municipal, industrial and NIIP depletions
Min Month Shortage 16,216 16,601 29,640 28,549 68,486 59,838 -35,489 -29,845 -17,665 7,923 19,184 13,940
Min Month Shortage w/o Incremental NIIP 16,216 16,601 32,772 41,613 93,356 97,976 6,067 4,901 3,741 15,003 19,191 13,940
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7.6. Upper San Juan Watershed

Diversions from the San Juan River in the Upper San Juan Watershed include the municipal,
agricultural, and industrial diversions identified in the Water Demand Assessment. In
addition to the diversions for use within the Upper San Juan Watershed, one transbasin
diversion was also identified. The transbasin diversion is an agricultural diversion from the
Animas River into the Upper San Juan Watershed. Table 115 summarized the irrigated acres
that are serviced by the transbasin diversion.

Table 115: Agricultural Transbasin Diversion into the Upper San Juan Watershed

Canal Woatershed Acres
Diverted From Irrigated

Echo Ditch | Animas | 313 acres

To determine the monthly diversion requirements for these acres, the crop distributions and
monthly diversions for the Upper San Juan Watershed identified in the Draft Water Demand
Assessment Report were used. The above acres were assumed to have the same crop
distribution as the rest of the Upper San Juan Watershed. Therefore, a percentage of the total
monthly diversions for the watershed was calculated as being diverted from the Animas
Watershed. Table 116 identifies the amount of the agricultural diversions within the Upper
San Juan Watershed that are diverted from the Animas Watershed.

Table 116: Agricultural Transbasin Diversions to the Upper San Juan Watershed (acre-

feet)
| Acres | May | June |July | August | September | October | Total
Diversions from
Animas Watershed ’ 313 161 ‘ 292 ’ 335 ‘ 294 ‘ 190 ‘ 42 ‘ 1,314

7.6.1. Water Budget Calculations

Table 117 shows the calculations for determining the gains and losses for the 90™ percentile
monthly flows. All values are from the year 2000. As can be seen, the inflows into the
Upper San Juan Watershed include the San Juan River flows as well as the transbasin
diversion from the Animas Watershed.
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Table 117: Gain/Loss Calculations for 90% Supply — Upper San Juan Watershed

W atershed:

Year:

Upstream Gage:
Downstream Gage:

Upper San Juan
2000
9355500 SAN JUAN RIVER NEAR ARCHULETA, NM

9365000 SAN JUAN RIVER AT FARMINGTON, NM MINUS ANIMAS RIVER AT FARMINGTON, NM

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
SAN JUAN RIVER NEAR ARCHULETA, NM 30,621 28,760 31,174 28,979 33,757 90,268 36,647 52,264 42,307 40,028 31,121 32,097 478,023
Transbasin Diversions - Agricultural 0 0 0 0 161 292 335 294 190 42 0 0 1,314
Total Inflows 30,621 28,760 31,174 28,979 33,918 90,560 36,982 52,558 42,497 40,070 31,121 32,097 479,337
Diversions
Municipal 177 166 194 252 350 381 339 343 254 214 201 194 3,065
Industrial 153 153 153 153 153 153 153 153 153 153 153 153 1,836
Agricultural 0 0 0 0 3,630 6,587 7,561 6,624 4,277 948 0 0 29,627
Transbasin Diversions 0
Total Diversions 330 319 347 405 4,133 7,121 8,053 7,120 4,684 1,315 354 347 34,528
Depletions
Municipal 78 95 71 103 194 190 198 203 178 138 87 78 1,613
Industrial 153 153 153 153 153 153 153 153 153 153 153 153 1,836
Agricultural 0 0 0 0 1,815 3,294 3,781 3,312 2,139 474 0 0 14,814
Transbasin Diversions 0
Total Depletions 231 248 224 256 2,162 3,637 4,132 3,668 2,470 765 240 231 18,263
Return Flows
Municipal 99 71 123 149 156 191 141 140 76 76 114 116 1,452
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 1,815 3,294 3,781 3,312 2,139 474 0 0 14,814
Transbasin Diversions 0
Total Return Flows 99 71 123 149 1,971 3,485 3,922 3,452 2,215 550 114 116 16,266
Calculated Outflows 30,390 28,512 30,950 28,723 31,756 86,924 32,851 48,890 40,028 39,305 30,881 31,866 461,075
SAN JUAN RIVER AT FARMINGTON, NM
MINUS ANIMAS RIVER AT FARMINGTON,
NM 51,219 46,649 52,941 85,210 146,771 122,340 35,847 53,556 53,018 63,332 54,506 53,064 818,453
ANIMAS RIVER AT FARMINGTON, NM 15,741 13,690 19,184 63,788 140,007 67,537 10,760 8,731 12,079 20,170 24,580 18,320 414,587
Gains / Losses 5,088 4,447 2,807 -7,301 -24,992 -32,121 -7,764 -4,065 912 3,857 -955 2,878 -57,209
Probability of Annual Flows (Inflows) 90.0%
W atershed Inflows (90.0% Probability) 417,270 257,536 99.7%
mgm'sy Inflows for the 90.0% Probability 12,230 14,346 18,957 26,729 30,516 28,217 25,106 29,065 20,356 21,761 16,578 13,675 257,536
90.00% Changes monthly percentage probability to calculate a annual 99.7% probability
Year 2000 Inflows Rank 73.5%
Ratio of 90.0% Probability Inflow Month's 53.9%
sum to Year 2000 Inflows '
Calculated Gains/Losses for 90.0% 2,741 2306 1512  -3,933 -13,464 -17,305  -4,183  -2,190 491 2,078 515 1551  -30,821
Probability Months
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Depletions within the Upper San Juan Watershed include the municipal, industrial, and
agricultural depletions that were identified in the Water Demand Assessment. There are no
transbasin diversions out of the Upper San Juan Watershed. The existing NIIP diversions
have been included in the data of the San Juan Gage at Archuleta. However, under the 2044
conditions, the incremental increased diversions associated with the completion of the NIIP
will result in additional depletions in the Upper San Juan Watershed.

Return flows within the Upper San Juan Watershed were calculated as the difference
between diversions and depletions for municipal, industrial, and agricultural uses.

Table 118 presents the year 2044 water budget. The 2044 demands are used with the 90™
percentile monthly supply. The results indicate that in the year 2044 there are shortages in a
90™ percentile month. Even if all of the return flows from the watershed are included, there
are still monthly shortages. The supply without return flows are shown because only a
portion of the return flows in the watershed could be recaptured for use within the same
watershed.

However, all shortages during a 90" percentile year can be met with the use of storage in
Navajo Dam to meet the incremental NIIP increase diversions. The only way to assess the
long-term impact on the supply from Navajo Reservoir resulting from the completion of NIIP
would be the completion of a multi-year operation study of the reservoir. This on-going
model development is being accomplished by U.S. Bureau of Reclamation and model
development is beyond the scope of this study. Nevertheless, the result of this study of the
Upper San Juan is that:

« During all 90" percentile months, 2044 demands below the Archuleta gage are met if
the incremental NIIP future diversions are met with storage releases greater than
historical 90" percentile months. This means that the historical releases during the
drought months were not sufficient to satisfy future NIIP demands but they could be
met with storage releases. This is because Navajo Dam is a multi-year storage
facility that is able to release more water during drought periods than have been
historically released.

* The surplus in June, without incremental NIIP, is only 2,600 acre-feet, which is not
significant when compared with the accuracy of gage measurements. Consequently,
actual shortages could occur in this 90" percentile month.  This is because the
accuracy of gage readings and the assumptions used for agricultural diversions could
more than account for 2,600 acre-feet per month when the total inflow is over 29,000
acre-feet per month. River gage readings are typically assumed to be only accurate
within plus or minus 10 percent.
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Table 118: Year 2044 Water Budget for the Upper San Juan Watershed

Watershed: Upper San Juan

September 2003

Year: 2044
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Monthly Inflows for the 90.0% Probability Months 12,230 14,346 18,957 26,729 30,516 28,217 25,106 29,065 20,356 21,761 16,578 13,675 257,536
Canal Diversions above River Gage - - - - - - - - - - - - 0
Transbasin Diversions - Agricultural 0 0 0 0 161 292 335 294 190 42 0 0 1,314
Total Inflows 12,230 14,346 18,957 26,729 30,677 28,509 25,441 29,359 20,546 21,803 16,578 13,675 258,850
Diversions
Municipal 435 408 477 620 861 937 834 844 625 527 495 477 7,541
Industrial 375 375 375 375 375 375 375 375 375 375 375 375 4,497
Agricultural 0 0 0 0 3,630 6,587 7,561 6,624 4,277 948 0 0 29,627
Incremental NIIP 0 0 4,187 17,467 33,251 50,988 55,560 46,454 28,618 9,465 10 0 246,000
Total Diversions 810 783 5,039 18,461 38,117 58,888 64,330 54,297 33,895 11,314 879 852 287,665
Depletions
Municipal 192 175 234 253 477 467 487 499 438 340 214 192 3,969
Industrial 375 375 375 375 375 375 375 375 375 375 375 375 4,497
Agricultural 0 0 0 0 1,815 3,293 3,781 3,312 2,138 474 0 0 14,813
Incremental NIIP 0 0 3,132 13,065 24,871 38,138 41,557 34,746 21,406 7,080 7 0 184,000
Total Depletions 567 549 3,740 13,693 27,538 42,273 46,200 38,932 24,356 8,268 596 567 207,279
Return Flows
Municipal 244 234 244 367 384 470 347 344 187 187 280 285 3,573
Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
Agricultural 0 0 0 0 1,815 3,294 3,781 3,312 2,139 474 0 0 14,814
Incremental NIIP
Total Return Flows 244 234 244 367 2,199 3,763 4,127 3,656 2,325 661 280 285 18,386
Calculated Gains/Losses for 90.0%
Probability Months 2,741 2,396 1,512 -3,933  -13,464 -17,305 -4,183 -2,190 491 2,078 -515 1,551
Surplus / Shortages 14,404 16,193 15,674 4,701 -18,705 -43,920  -38,944  -23,471  -10,533 13,228 15,465 14,659  -10,429
Surplus / Shortages w/o Return Flows 14,161 15,959 15,430 4,335  -20,904 -47,684  -43,072  -27,128  -12,858 12,567 15,184 14,374  -28,815
Supply with incr. NIIP met from storage
w/o return flows 14,161 15,959 19,617 21,801 12,347 3,305 12,488 19,326 15,760 22,032 15,194 14,374 217,185
Min Month Shortage 7,397 9,195 8,666 -2,429  -27,668 -54,448  -49,836  -33,892 -19,622 5,803 8,420 7,610
Min Month Shortage w/o Incremental NIIP 7,397 9,195 12,853 15,037 5,583 -3,459 5,724 12,562 8,996 15,268 8,430 7,610
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7.7. Upper San Juan Above Navajo Dam

Demands in the Upper San Juan Above Navajo Dam are almost entirely associated with
the Jicarilla Apache Nation. The Nation anticipates annual diversions of 7,918 acre-feet
per year in 2044 and the remainder of the basin will have only 1,016acre-feet demands.
The non-Jicarilla demands are not associated with any population centers.

The Above Navajo Dam Watershed water supply defined in the Water Supply
Assessment was based on the supply at the Edith gage. During the 90™ percentile months
there is more than sufficient supply to meet the 2044 demands.

7.7.1. San Juan-Chama Project impact on water supply

The San Juan-Chama Project diverts above the Edith gage and historical diversions have
been accounted for in that gage’s readings. However, increased San Juan Chama Project
diversions above historical diversions would have an impact on the available supply at
the Edith gage and more importantly on the inflow to Navajo Reservoir.

However, this study evaluates the firm water supply (90" percentile) and compares it
with projected future demands. During drought conditions, the San Juan-Chama Project
diversions are severely limited by required bypass flows and by the water available at the
diversions. For example, in 2002, the project was able to divert only 6,311 acre-feet
during a time of greatest need. Consequently, the impact on the 90" percentile water
supply for the Above Navajo Dam watershed will not be any greater than that historically
experienced from San Juan Chama diversions.

However, the San Juan Chama Project will be able to divert up to 270,000 acre-feet in
any one year with a 10-year maximum of 1,350,000 acre-feet®. This will result in less
inflow to Navajo Reservoir than has been historically experienced. This decreased
inflow will likely have no impact on the 90" percentile months on the Upper San Juan
and the Middle San Juan Basins unless Navajo Reservoir empties as a result of the
increased San Juan-Chama Project. This is unlikely since without a model of the
reservoir’s operation under future demand conditions, this assumption cannot be
confirmed.

® Refer to Legal Issues section of the Water Supply Assessment Report
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8.0 Summary and Conclusions of Water Budget Analyses

There is sufficient physical water in the 90™ percentile months in the Animas Watershed
to met 2044 projected demands. However, the lack of diversion records for agricultural
uses brings into question the reliability of this conclusion. Furthermore, the presence of
physical water does not ensure that sufficient water rights are in place to adequately
provide the needed supply.

The Blanco Canyon Watershed demands cannot be met from available surface water
supplies. However, the demands are relatively low and there should be sufficient
groundwater resources to meet future demands.

Surface water supplies for the Chaco Watershed (outside the Navajo Nation) are not
reliable. Chaco demands will need to be met from groundwater or transbasin
importation.

Municipal demands in the La Plata Watershed have historically been met from the
Animas Watershed. This needs to continue into the future because there is insufficient
supply in the La Plata Watershed to meet just the agricultural demands during the critical
summer months.

The Middle San Juan Watershed would experience significant shortages in the future if
the upstream NIIP depletions had to be met from the 90" percentile monthly flows.
However, if those upstream depletions are fully met from Navajo Reservoir releases, the
Middle San Juan experiences no shortages in 2044.

The demands are met in all 90" percentile months in the Upper San Juan Watershed
provided that future increased NIIP depletions are satisfied with Navajo Reservoir
storage. However, the surplus is very small in relation to the magnitude of flow (3,305 af
out of 29,000 acre-feet of demands). Therefore, shortages could occur in at least one of
the 90™ percentile months.

The Jicarilla Apache Nation has nearly all the demands in the Upper San Juan above
Navajo Dam Watershed. There is sufficient water in the 90™ percentile months to meet
all of the Nations projected demands in the watershed, including 6,000 acre-feet of new
agricultural depletions. The San Juan-Chama project would have no effect on this
conclusion because of its limited diversion capability during drought periods such as the
90™ percentile months.
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Appendix A — Linear Regression Methods

The Least Squares Method seeks to find a trend line that minimizes the sum of the
squares of the distances on a chart among the observed values (historic population, in this
case).

The regression models discussed below are based on formulas that attempt to define a
trend line that best fits the observed data. This line may be straight line or various types
of curved lines (see Figure 1).

Figure 1: Examples Linear Regression
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For more detail on these statistical approaches, see the free online textbook at
http://www.statsoft.com/textbook/stathome.html.

Appendix A-1 Simple Linear Regression
If the historic data generally falls around a straight line, then a linear regression equation
is appropriate:

Y=mX+Db
Where m is the slope of the line, b is the Y intercept, and X is the known variable
(historic population).
The slope® of the line is determined from the following formula:

m = nzxiyi _(zxi)(z Yi)
nz Xi2 _(z Xi)2
And the y intercept’® by this formula:
m 2%
n

b:ZYi
n

° MS Excel provides a linear regression slope directly in the SLOPE function, as well as in a value in the
LINEST. Excel also provides for new y values given historical x series, y series, and a new X in the Trend
function.

19°MS Excel provides the y intercept in the INTERCEPT function, as well as a component of the LINEST
function

San Juan Basin Regional Water Plan
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One of the methods for determining how well the regression formula applies to the data is
by use of a correlation coefficient'’. For a linear regression that formula is:

> (% =X)(y; - )
J2 =02 DD (v - )2

Where all x and y values are the original data values. If the data is not related to the
resultant line r=0, if the data perfectly falls on the line r=1. Sometimes the values of r
are given as r%, a historical convenience from when square roots were difficult to
perform™.

r=

Appendix A-2 Power Regression

If the data falls along a line that generally looks like:
Y=a*h*
The natural logarithm of both sides of the equation is taken to transform the equation to:
In(Y)=In(a)+In(b)*X
whose coefficients can be determined using the linear forms above and exponentiated
back into the original form™®. The goodness value is calculated on the In(y) and x.

Appendix A-3 Exponential

If the data falls along a line that generally looks like:
Y=a*X"
The natural logarithm of both sides of the equation can be taken to transform the equation
to:
In(Y) = In(a) + b*In(X)
whose coefficients can be determined using the linear forms above and exponentiated
back into the original form. The goodness value is calculated on the In(y) and In(x).

Appendix A-4 Logarithmic
If the data falls along a line that generally looks like:
Y=b+m*In(X)
whose coefficients can be determined using the linear forms above. The goodness value
is calculated on the Y and In(X).

Appendix A-5 Opinions of Extrapolations (Out year Projections)

The key interest in population prediction is mathematically known as extrapolation.
Unfortunately, extrapolating data in the short term is always a risk. The longer the “X”
gap between the highest value and the new value, the more susceptible to significant
variation will be the predicted value from the observed value. This is one reason why,
whenever census data is available, the predictions are adjusted for the census counts,

1 MS Excel provides r as the PEARSON function and r? as the RSQ function, as well as a component of
the LINEST function.

12 MS Excel still displays r* on charts with trend lines and equations displayed.

3 MS Excel provides both LOGEST function for all the components of the regression and a GROWTH
function if the user wants only the new y values. Both require historical x series, y series, and a new Xx.
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since these counts have, historically, represented generally accepted observed values. In
the SHJU, between 30 and 50 years of consistent data (data which follows one of the
above patterns) is available for each county. Predictions of 60 years or more become less
reliable because Parsons did not have access within the timeframe and budget limitations
to collect data for 1940 or earlier decades.
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Appendix B — Animas Watershed

Appendix B-1 Monthly Diversions and Return Flows for the City of
Aztec for the year 2000
CITYOF
RECORD OF DIVERSICNS FROM AND RETURN FLOWS TO

THE ANIMAS RFOR
WATER USED IN THE AZTEQ MUNICIPAL WATER SYSTEM

DATE OF READING JANUARY 31.2000
™S LAST OWVIN DV IN
MONTH GALLONS  ACREFEET

1. ANMAS RIVER

METER READING 1140004000  1,100.774,000 31.130.000 B3
2 LOWER ANIMAS DITCH

METER READING 171 v#,mo 17,179,000 0 0.00
3. ANIMAS RIVER DIVERSION

(1.-2. sbowa) 1.123,725.000 1,082,565000 31.130.000 5.5
4. AZTEC DITCH Ot

METER READING 2049102000  2,542.285,000 0,637,000 2008 **

7 77" 4,205,090

5. SEWAGE TREATMENY PLANY

EFFLLENT METER READING 657,680,000 048,844,000 16,869,000 5761
8. RLORA VISTA WATER USERS

METER READING 09.032.000 45,700,000 2,998,000 0.19
7. SOUTHSIOE WATER USERS |

METER READING 154, £35,000 150,177,000 2.450.000 784
hand THE PIFE WAS ROT COVERED SO THE NG IS NOY ACCURATE.
Centficition;
| haraby Cartsly that the JBOVe rasdGings and smounty of mmmmopmm
wre meshue By (v Cly of Anec Waes Department .under my Arection ar ahics, and Ihe saTe Neve

been egmingd by M 10 the best of my knowisage e trps and correct

/7 |
mMmmwmhwmmmmimmInmm

Surnmay nfanation o this yoar's svaal dvarsiorns
Total Divarsion this month 11652 codoal

Taial Ratum Flow this month 57.91 acrefoct
% Ratumn Flow this math s0%

Taal Diharsion (0 date 1652 xvofest
Taksl Ratumn Flaw to dato 5791 scredent
& Ratum Flow to dets ; 60%

Towa scid Fior Vista this month ! 5.10 acredent
Yotal scid Fiora Vista 16 dsta | 9.10 screfent
Tasl sald Southeide this month i 7.5¢ ofwi
Tetal sold Southuide 10 &ty ' 7.54 acredest
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CITY OF AZTEC

RECORD OF DIVERSIONS FROM AND RETURN FLOWS TO
THE ANIMAS RIVER
WATER USED IN THE A2TEC MUNIGIPAL WATER SYSTEM

OATE OF READING; FEORUARY 20.2000
THIS LAST DIV IN DivIN
MONTH MONTH GALLONS ACRE-FEET

1. ANIMAS RIVER

METER READING 1,174,281,000 1.140,6804,000 30,357.000 8318
2. LOWER ANIMAS DITCN

METER READING 17,979,000 17,179,000 0 000
3. ANIMAS RIVER DIVERSION

(1.-2. Above) 1,154,082000 | 1,123.728,000 30,337,000 2118
4. AZTEC DITCX

METER READING 2949102000 | 2.948,102,000 0 000 =~
§. SEWAGE TREATMENT PLANT -

EFFLUENT METER READING 084,713,000 867,683,000 17,030,000 52.26
6. FLORA VISTA WATER USERS

METER READING 71,789,000 69.696.000 2.103,000 645
7. SOUTHSIOE WATER USERS

METER READING 160,605,000 156,535,000 1,870,000 6.06
- THE PIPE WAS NOT COVERED SO THE READING Ié NOT ACCURATE.
Certification:
| heveby conify thas tho above readings and smounts of wetsr from and relumed o the Animas River
were measurad by the Clty of Azsac Wates Departmeni perscninel | my direction or sdvice. snd the ssmm heve
been exmined by nd o of my knowiadioe are inse and porrent,

4

mmwmwmmmmavlmmummmmm.

Summary informazion of this yE3r's snnusl diversions

' Titml Divaralon this month 93.16 |scretont
Total Retum Flow this month 52.28 {acre-fest
% Retuim Fiow this month 5%

Total Diversion ©© date 209.88 : acre-lenl
Total Retum Flow o date 110.17 [acre-fest
4% Retym Flow to datn 53%

Tolal sald Flora Vists this month 6.45 | acre-fost
Tatal sold Flore Visia to o 15.69 | acro-foot
Tetal sold Southsire this month 0.05 | acrevfemt
Total s0id Southakds to data . 13.59 | scre-font
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CITY OF AZTEC
RECORD OF DIVERSIONS FROM RETURN FLOWS TO
THE ANWAS RIVER FOR
WATER USED IN THE A2TEC MUNIQIPAL WATER SYSTEM
OATE OF READING: MARCH 31,2000
THIS LASY DVIN DVIN
MONTH MONTH GALLONS  ACRE-FEET

1. ANOMAS RIVER

METER READING 1,195,194,000 | 1,171.281,000 23533.000 7S
2. LOWER ANIMAS DITCH

METER READING 17,479,000 17,479,000 0 0.00
3 ANIMAS RIVER DIVERSION

(1.-2. sbove) 1,178,015,000 | 1,154,082.000 23,833,000 7345
4. AZTEC DITCH .

METER READING 2,970,747,000 | 2,949,102,000 21,645,000 6043 ™
5. SEWAGE TREATMENY PLANT IS b5 ove T MiR1G 00

EFFLUENY METER READING 903,261,000 594,713,000 18,548,000 5602
6. FLORA VISTA WATER USERS

METER READING 73,431,000 71,796,000 1,632,000 501
7. SOUTHSIOE WATER USERS

MEYER READING 162.893.000 180.805.000 2,380,000 733
had MMWWCMREDSOMREAM&WWE‘
Cantficarion:
| heraby cartify that he abovo @adings and amounts of water from gnd returna to the Anirmis Rives

ware messurad by the Cily of Artec Walter Departmant psmonnal .u

bean examined by me and (0 the best of my inowiedge sre rve end

fmy dimclion of advico, and s aamD have

mmmmwmnmmu-ﬂmmbmmhmm

Summary infonmotion o Ovis yess armual diversions

Total Diversion thia month
Yotz Retum Flow thia manth
9% Retum Flow this month

Tekzl Diversion 0 date
Total Retum Fiow o dole
% Ratum Flow to daw

Total sokd Flora Vista this month
Totsl soid Ficre Vista © dols

Tola! sold Sauthside this movh
Total s0id Southsiis to date

San Juan Basin Regional Water Plan
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CITY OF AZYEC

RECORD OF DIVERSIONS FROM ANDJRETURN FLOWS TO
THE ANIMAS RIVER F
WATER USEO IN THE AZTEC MUNICHPAL WATER SYSTEM

OATE OF READING: APRIL 30,2000 .
™S LAST OIVIN OV IN
MONTH MONTH GALLONS  ACRE-FEEY

1. ANIMAS RVER

METER READING 1,250,189,000 P 165,164,000 54,933,000 18877
2. LOWER ANMAS DITCH

METER READING 17,179,000 17.479,000 0 000
2. ANIMAS RIVER DIVERSION

{1.-2. above) 1,223010,000 [1.178.015,000 54,995,000 168.77
4. AZTEC DITCH

METER READING 2970,747,000  [2.970.747,000 0 000 =
S. SEWAGE TREATMENT PLANT -

EFFLUENT METER READING 921,364,000 603,261,000 18.403.000 55.56
5 FLORA VISTA WATER USERS

METER READING 74,295,000 73.431,000 064,000 258
7. SOUTHSIOE WATER USERS

METER READING 165.507.000 162,993,000 2,604,000 759
Cartification:

| hareby candy fat the above ressinga and emounts of water diverted §am and retumned 1o the Animas River
were miasured by the City of Aztac Wty Oepartiment personnel ,u my direction or advice, and the same have
beon examined by me and 10 the bas of my knawiedge are Yus and

2 DV

“*Tha mekr & being repdid at Bis tme.

Summary infoonation of this years annual civeraone

Tolsi Dversn s mon®h 168.77 ﬁ:u
Yotd! Retyrn Fiow Ovia month §5.55 fost
% Ratum Flaw ia month 3N

Totsl Onversion lo date 518.33 acro-fest
Total Ratum Flow © date 22268 ot
% Ralum Fiow © date «a%

Tota) siid Flon Vista G momth 205 ulvl-'
Total soki Flor Vists © dele 231

Tolsl s0ld Southside this month 789

Totsl s0id Southeids 10 dse uOi

~Ta

San Juan Basin Regional Water Plan
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CiITY OB AZTEC

RECORD OF DVERSIONS FROM AND RETURN FLOWS TO
THE ANMAS ANER FOR
WATER USED IN THE AZTEC M AL WATER SYSTEM

DATE OF READING: MAY 31,2000
™IS ILSNST DIVIN DiVIN
MONTH ™ GALLONS -F
1. ANIMAS RIVER . ACRE-FEET
METER READING tm.m.oin 1.250,160,000 41,450,000 N
2. LOWER ANIMAS DITCH
METER READING 17.179, 17,179,000 0 0.00
3. ANIMAS RIVER OIVERSION
(1.2. @owe) 1,274,460, 1,233,010,000 41,480,000 12729
4 AZTEC DITCH
MET!Q READING 2,686,210, 2970,747,000 16,458,000 4148 ™
5. SEWAGE YREATMENT PLANT » 7037 10,8730
EFFLUENT METER READING 830,088, 221,384,000 16,802,000 §7.09
8. FLORA ISTA WATER USERS
METER READING 74,310,000 74,295,000 15,000 0.08
7. SOUTHSIDE WATER USERS
METER READING 165.1‘0.010 155.597.000 3,113,000 0.55
Cortificatinn:
} heraby conily 'at the shiove regings and amoun® of waler di from mnd retumeod 10 the Animss River
wen musurad by the City of Aztec Water Department porsonnd ,under my drection ar advice. end the save have
comect
Svimmary indormetion of this yeer's snnual dvarsiors
Total Dhversion hie ranth 174.07 ecrodnet
Tctal Retum Flow thia month 67.00 escro-fest
% Ratym Flow this menth
Towl Civersion 1o date 60299 sre-famt
Yotst Retum Flow © dee 27974 acredest
% Retum Fow 0 dasty
Tois) said Finrn Visia ihis month 0.08 acre-fost
Tetal soki Flore Viste to dele 2338 acredent
Toml scid Souihalds thia monih o055 sowfemt
Total soid Soausthalde t dele . 348 eco-tmt
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CITY OF AZTEC
RECORD OF ONERSIONS FROM

THE ANIMAS RIVER
WATER USED IN THE AZTEC MUNI

DATE OF READING: JUNE 30,2000
THIS
MONTM

1. ANIMAS RIVER

METER READING 1,303,387,000
2 LOWER ANIMAS DITCH

METER READING 17.179,000
A ANIMAS RIVER DIVERSION

(1.-2. above) %,286,218,000
4. AZTEC DITCH

METER READING 3,081,343,000
5. SEWAGE TREATMENT PLANT

EFFLUENT METER READING 958,370,000
6. FLORA VISTA WATER USERS

METER READING 74,110,000
7. SOUTHSIDE WATER USERS

METER READING 172,202,000
Cartification:

t hareby centify that the above madings and amounts of welar
ware memumed by the Ctly of Aziee Wik Department personnel |
beon oxamined Dy ms and to the best of my knowledge 3 tue and

September 2003

RETLURN FLOWS TO
OR
AL WATER SYSTEM
LAST DWIN DIV IN
MONTH GALLONS ACREFEET
1,291.639.000 11.758.000 38.08
17,175,000 0 0.00
1.274,450,000 11,758,000 36.08
2,900.213,000 78,130,000 230.57 =
l.’:”"'w) "03 - 3‘2, 'I(/,Wc’
839,868,000 16.404.000 s848
74 310,000 0 0.00
168.710.000 3,492,000 10.712
fram snd ratumed © e Animaa River

my direchion or advice, end Be soTe have

“The metar mading (8 nat accumes baczuse the pips wes Nal coveryd this manth.

Summary information of this year's anhusl divemions

Towl Diversion thie month 26865 fest
Tots! Retum Fiow Giis month 8640

% Rewm Flow this mantn 21% !

Total Oiwersion © date 950,64

Yotal Retum Flow © Gae k" ¢4 :

% Retum Flow 1 dste 5% '

Totnl sold Flara Vists this month 0.00 scre-fest
Tau 30kt Fiora Vista (o cate 2338 r«u-»
Total anid Southside this month 10.72 m
Yotal 30id Southains 10 dete 4918 l

San Juan Basin Regional Water Plan
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CITY OF AZTEG
RECORD OF OIVERSIONS FROM AND} RETURN FLOWS TO
THE ANIMAS RIVER FPDR
WATER USED IN THE AZTEC MUN&:TAL WATER SYSTEM
DATE OF READING: JULY 31,2000 -
™S LASY OVWN OIVIN
MONTH MONTH GALLONS ACRE-FEEY

1. ANMAS RIVER

METER READING 1,208,591,000 | 1,303,307,000 3,134,000 962
2. LOWER ANIMAB DITCH

METER READING 17,170,000 17.170.000 Q 0.00
3. ANIMAS RIVER DIVERSION

(1.-2.-etova) 1289,352000 | 1,228,216,000 3,134,000 0.62
4. AZTEC DITCH

METER READING 3,142,480,000 | 3,089,343,000 81,117,000 24804 ™
5. SEWAGE TREATMENT PLANT x.p3: SU0230008

EFFLUENT METER READING 977,780,000 088,370,000 19,410,000 057
6. FLORA VISTAWATER USERS

METER READING 74,310,000 74,310,000 0 0.00
7. SOUTHSIDE WATER USERS

METER READING 175.921,000 972,202,000 3,110,000 0.57
Cenfication;
| haraby cantify tvel Bie above resdngs end amounts of watsr fram and relumed 1 (e Anivas River

were masured by the Clly o Aztsc Wetir Dapersnam pesonnsl v

been examined by me and (o the best of my knowiedge es tus and

oy SpualeLowisnw

*The metr rmading I8 not accurein becuse the pips wae not

Sumnary information of his year's annusl dveraiona

Total Diversion this month
Yotsl Ramm Flow this month
96 Retum Fow thia month

Yotal Diversion i daie
Yot Retum Flow 1o deta
% Retum Flow 10 date

Yotal scid Fiors Vists this month
Total 30k Fiora Vais to date

Tokal said Soutwide this month
Tobal eckd Southide 1o dase

San Juan Basin Regional Water Plan
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2509
59.67

2%

1216.20
388.78

0.00
2238

987
58.75

this month.

e

e
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CITY OF AZTEC

RECORD OF DIVERSIONS FROM AND RETURN FLOWS TO
THE ANIMAS RIVER FOR

WATER USED IN THE AZTEC MLINIGIPAL WATER SYSTEM
DATE OF READING: AUGUST 11,2000
™IS LAST DIV IN DIVIN
MONTM MONT™ GALLONS ACREFEET

1. ANMAS RIVER )

METER READING 1,300,531,000 | 1,308,531,000 o 0.00
2. LOWER ANIMAS DITCH

METER READING 17,179,000 12.178.000 0 0.00
3. ANIMAS RIVER DIVERSION

(1.-2. above) 1.280352,000 | 1,288,352,000 0 0.00
4. AZTEC DITCH

METER READING 3.214,213000 : 3,142.460,000 71,753,000 22020 =
5. SEWAGE TREATMENT PLANT 1037 45 442,500

EFFLUENT METER READING 968,016,000 977,780,000 20,236,000 82,10
6. FLORA VISTA WATER USERS

METER READING 24,310,000 74,310,000 0 0.00
7. SQUTHMBIOE WATER USERS

METER READING 179.009,000 175.321,000 3,370,000 10.37
Canificalion:
| homay cartify il he alxve readings and emounis of water O from snd rotumad 1 e Anmas River

mn—u-dbyhcwdmwnwmu

My direction ar advios, end the same have

“~The metar reading & no! ccuats because the pios wes not Coverpd this mont.

Summary inforation of this year's snnusl dhversions

Yotz Diversion this morth
Total Retum Flow this monih
% Relum Flow this month

Yatal Diversion I ciate
Total Reausn Fiow to dam
% Retum Flow to Cato

Tatal soid Ficre Vists this month
Total ecld Flors Vista 1o ol
Yatal scid Southeide this month
Tatal a0l Scutiaie b dale

San Juan Basin Regional Water Plan
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220.20
62.10
2%

1438.40
45763
0.00
23
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CITVYOF AZTEC

RECORD OF DIVERSIONS FROM AND RETURN FLOWS TO
THE ANMAS RIVER FOR
WATER USED IN THE AZTEC MUNIQIPAL WATER SYSTEM

DAYE OF READING SEPTEMBER 30,2000
. ™IS LAST OiviN DIVIN
MONTH MONTH GALLONS ACRE-FEET
1. ANIMAS RIVER
METER READING 1309411000 | 1,308531,000 2,880,000 B.oe
2. LOWER ANIMAS DITCH
METER READING 17479000 | 17.17%9,000 0 0.0a
3. ANIMAS RVER DIVERSION
(1.2 sbove) 1202212000 | 1,289,352.000 2,880,000 864
4. AZTEC OfTCH
METER READING 326261000 | 3214213000 62048000 19042 ~
5 SEWAGE TREATMENT PLANT 02,066,000 A 708 ¥ 43,0 1K, 09
EFFLUENT METER READING 1.018,331,000 062,016,000 20,315,000 a2
6. FLORA VISTA WATER USERS
METER READING 74310000 | 74310000 0 000
7. SOUTHSIDE WATER USERS
METER READING 181616000 | 178839000 3,218,000 0.7
Cetification.

1 hereby centily that te above readings and amounts of water diverted fram and retumad to (he Animes River
wiie mageured by the City of Axtac Wier Depasbmand personnel, my direction or advice, and tha 6ame have
u\mmmmyuummamnmmmm '

|
**The mutsr reacing i Aot acCunEts BOCsUSE the Do woe ncl coverbd this manth.
1

Sumynssy infarmatian of is year's anhual diversions |

!

Tata Oiversion this month 10026 ‘
Tatal Retum Fiow this month 62.34 prre-feet
9% Retum Flow this month 3% .
Total Diversion 10 dame 163768 hao-lest
Totel Retum Flow (© date 520.23 poefect
% Roatum Flow to datp 32%:
Yotal sold Flora Vista this manth 000 acre-fost
Total sald Flors Viets to date 2135 scretent
Yotal anid Samhide s moith 0.87 screfest

Tolel soid Southsida i dele 7869 nauau

San Juan Basin Regional Water Plan
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CITY OF AZTEC

RECORD OF DIVERSIONS FROM
THE ANIMAS RIVER
WATER USED IN THE AZTEC MUN

CATE OF READING: OCTOBER 31,2000
™S
MONTH

1, ANIMAS RIVER

METER READING 1,309,411,000
2. LOWER ANIMAS DITCH }’Q/ o

METER READING ¢ N'\ , 11170000

¢

3. ANMAS RIVER DVERSION ”." ¢

(1.-2. abowe) 1,292,232,000
4. AZTEC DITCH 2233, 4 8,

METER READING ~2364676:000—
5. BEWAGE TREATMENT PLANT

EFFLUENT METER READING 1,039,400,000
5. FLORA VISTA WATER USERS

METER READING 74.310.000
7. GOUTHBIDE WATER USERS

METER READING 163,800,000
Cantficstion:

| hareby- cartify Brat the above raadings snd amounts of waler ds
wero meeswed by the Gity of Azwsc Water Department personnsd u
bamn inad by me w}n of Wmmm

September 2003

my direction or advies, end tha same have

~The malar reading is Nl acturate DECAUSS tha pPE Was ot aveed this month,

Sumynery ifonmalion of Mis yesr's snnusl divarsions
" Yotal Diversion s month

272.26 |scrotent
Yotal Ratum Flow thia month 04.68 | scre-font
% Reotum Flow this manth 4%
Totsl Oiversion © dam 1.009.92 | acro-fost
Total Return Flow o dste 584 00 | scw-fast
% Retum Flow 0 detd NN
Yoxa! ackd Flom Vieta this month 0.00; acre-faet
Tots! aaki Flora Vista to dule 2338 ! asore-foet
Total s0id Southecid ha monih 5.78. ecre-lent
Totsl scid Scutheids to daw 84.77; acre-fest
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RETURN FLOWS TO
OR
PAL WATER SYSTEM
LAST OIVIN ovViN
MONTH GALLONS  ACRE-FEET
1,309.41% 000 0 0.00
17.179.000 (4] 0.00
1.292,232,000 0 0.00
:71 ’ ' 7’ ~ d »l 4 w
3.275,281,000 71800 . 2ms = S, '_”,1‘,, .
l(DtioL ~l.'\
1,018.131,000 21,009,000 6488 .
74,310,000 a 0.00
101,915,000 1,885,000 5.78
from ana retumed to the Animes River
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CITY OF AZTEC
RECORD OF DIVERSIONS FROM RETURN FLOWS TO
THE ANIMAS RIVER FOR
WATER USED IN THE AZTEC MUNIGIPAL WATER SYSTEM
DATE OF READING: NOVEMBER 30.2000
™IS LASY DV IN DIVIN
MONTH MONTH GALLONS  ACRE-FEEY

1. ANIMAS RVER

METER REAOING 1,300411,000 | 1.300.411.000 0 0.00
2. LOWER ANIMAS DITCH _

METER READING 17,179,600 17,179,000 0 0.00
3. ANIMAS RIVER DVERSION

(1 -2. abava) 1292232000 | 1.292.232.000 0 0.00 245
4. AZTEC OITCH 3,000, 248000 57,244, 0c0 ~ 73 * 40 7¥),m0

METER READING 3301,607,000 | 3364096000 26,721,000 8200 =
S. SEWAGE TREATMENT PLANT

EFFLUENT METER READING 1,058,804,000 | 1,030,400,000 10,404,000 5988
6. FLORA VISTA WATER USERS

METER READING 74,310,000 74,310,000 0 0.00
7. SOUTHSBIDE WATER USERS

METER READING 186.220.000 183,800,000 2,420,000 74
Cerincation:
) hesedy cortify that the ebove readings and amounts of waler di fram and retumed to ha Animaa River

were maasuned by the Cily of Aztec Wirlar Department personnel \u

Ny direction or advice, and 0\» same have

baen examined by M and 16 e bost of my knowiedge sre tuo snd

ﬂvn_mhmmmumumminmhmm
|

Summary nformation of this yser's annusl dversions |

Yotel Divansion this month
Yota! Retum Flow this month
% Retum Flow ths manth

Tolal Diversion to dele
Tota! Rotum Flow O dele
% Retum Flow to date

Total sold Flore Vists this month
Total soid Flora Vialg to date

Taal sold Southsido thia manth
Total s0id Scuthside o date

San Juan Basin Regional Water Plan
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8200 »poofast
5055 lsam-fel
73% !

199162 m
644.44 acre-fert
2%

0.00 ‘scre-foe
23.38 ocro-fout

7.43 ‘acre-feet
92.20 _mlm!
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CITY OF AZTEC

RECORD OF DIVERSIONS FROM AND RETUIRN FLOWS YO
THE ANIMAS RIVER FOR
WATER USED IN THE AZTEC MUNICIPAL WATER SYSTEM

DATE OF READING: DECEMBER 31,2000
THIS ' OLASY DNV IN DIVIN
MONTH . MONTH GALLONS  ACRE-FEET

1. ANWMAS RIVER

METER READING 1.209,411,000  1,300,411.000 0 0.00
2. LOWER ANIMAS DITCH :

METER READING 12478000 17,179,000 o 0.00
3. ANGMAS RIVER DIVERSION g

(1.2, shows) 1292232000 ' 1.292.232,000 0 0.00
4. AZVEC DITCH

METER READING 3431,562,000 - 1391.607,000 30,845,000 12228
5 TREATMENT P ' 2,703 : 29 ,0Mp00

EFFLUENT METER READING 1077683,000 . 1,058,804,000 10,191,000 $8.90
6. FLORA VISTA WATER USERS '

MEYER READING 74310000 74,310,000 0 0.00
7. SOUTNSIDE WATER USERS :

MEYER READING 183627000 © 186,220,000 2,807,000 .00
Cantificasion:

| haraby cartily st he SDOVe readings and amounts of watsr Gvertad from end rehimad (o te Animas River
mmwmcvdmmeMMWMum and the same hkave
the

Summssy informution of thia years snnusl dvergions

Tatal Diversion this month 12220 oce-fest
Yotal Retum Flow this manth 58.90 scre-feat
% Relumn Flow thia month 48%

Yotal Diveraion (o dei» 2.114.20 scro-foat
Tote Retym Flow b dats 703.33 acro-foot
% Retum Flow o dao 3%

Total soid Ficra Visle his month 0.00 scw-fumt
Yot ecid Flora Vs © i3 23.33 ocre-fent
Tata) a0l Sautheirts thiy month 8.00 sce-fost
Total scid Southalda b dat 100.20 acyefest

San Juan Basin Regional Water Plan
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Appendix B-2 Monthly Deliveries from the City of Aztec’s Water
Treatment Plant for the year 2000

San Juan Basin Regional Water Plan

Volume IV B-13



September 2003

Appendix B-3 Monthly Diversions to the City of Farmington’s Water Treatment Plant for the year 2000

Animas Pump St #1 Animas Pump St #2 Farmers Ditch Total Diversion Effluent Total Influent Total Private
Month Acre-ft Gallons Acre-ft Gallons Acre-ft Gallons Acre-ft Gallons Acre-ft Gallons Acre-ft Gallons Acre-ft Gallons
January - - - - - - - - 400.95 130,650,000 708.23 230,780,000 16.49 5,372,400
February - - - - 350.82 114,317,000 350.82 114,317,000 393.52 128,230,000 669.75 218,240,000 1.42 463,200
March - - 290.53 94,669,000 896.86 292,245,000 1,187.39 386,914,000 443.94 144,660,000 750.77 244,640,000 27.53 8,970,500
April - - 77151 251,400,000 945.43 308,070,000 1,716.94 559,470,000 471.16 153,530,000 984.43 320,780,000 65.86 21,460,600
May - - 720.99 234,935,000 913.83 297,774,000 1,634.82 532,709,000 488.75 159,260,000, 1,366.55 445,295,000 59.71 19,457,600
June - - 775.64 252,744,000 729.11 237,583,000 1,504.75 490,327,000 498.88 162,560,000 1,589.92 518,080,000 112.17 36,550,200
July - - 787.44 256,588,000 625.09 203,687,000 1,412.52 460,275,000 520.94 169,750,000 1,637.24 533,500,000 113.75 37,066,100
August - - 866.98 282,509,000 724.81 236,181,000 1,591.79 518,690,000 529.75 172,620,000 1,556.78 507,280,000 96.38 31,405,300
September 42.96 14,000,000 770.27 250,996,000( 1,525.86 497,207,000, 2,339.10 762,203,000 497.19 162,010,000 1,230.62 401,000,000 67.00 21,833,500
October 16.20 5,280,000 468.20 152,563,000 1,670.99 544,496,000 2,155.39 702,339,000 488.69 159,240,000 928.39 302,520,000 29.75 9,693,300
November - - - - 773.46 252,033,000 773.46 252,033,000 432.86 141,050,000 692.34 225,600,000 10.83 3,529,400
December - - 606.07 197,488,000 - - 606.07 197,488,000 423.96 138,150,000 666.56 217,200,000 8.58 2,794,300
Total 59.16 19,280,000( 6,057.63 1,973,892,000( 9,156.26  2,983,593,000( 15,273.05 4,976,765,000( 5,590.59 1,821,710,000| 12,781.58 4,164,915,000 609.47 198,596,400

San Juan Basin Regional Water Plan
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Appendix C — Middle San Juan Watershed

Appendix C-1 Monthly Diversions from the Lower Valley Water Users
Cooperative Association for the year 2000

LOWER VALLEY WATER USERS’
COOPERATIVE ASSOCIATION
P.0. BOX 193
KIRTLAND, NEW MEXICO 87417
(505) 598-5585

WATER DIVERSION FOR 2000

MONTH ACRE FT
JANUARY 27.74
FEBRUARY 63.72
MARCH 72.54
APRIL 82.71
MAY 110.29
JUNE 138.09
JULY 129.23
AUGUST 145.31
SEPTEMBER 92.83
OCTOBER 96.09
NOVEMBER 63.99
DECEMBER 61.37
TOTAL 1083.91

San Juan Basin Regional Water Plan
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Appendix D — Upper San Juan Watershed

Appendix D-1 Monthly Diversions and Return Flows for the City of
Bloomfield for the year 2000

Flle Mo, 2600 City of Blooniold FROM ! WSt
Returs Fiow ond Water Usige
sy 2000 In Monticy Meter Readings
Deg. Raachog End Rosdiny  Monltly Aeading  Ac i S YTD AcsfLYTD
- - § Semeemgs FFIRECESSSSSE FREEIX==ST
Khpdorsd Iniivont 204 542,000 230,567,000 38,455,000 B0 0,155,000 2]
Losa Total Backwesh 1,335,000 4 1,320,000 1
Toksl Plant Efunmt 24,826,000 = m:m T8
Metorec! Watsr n Clly Liomits 12,851,000 40 12,691,000 40
Metzred Water Outakie Clty Limits
ERESEETSSS TN EESFeossesnS ISEITENEIEET S==SSmmssy
Bl Peas|Rio Vista) &T2,000 &M,000 8,002 o 8,000 0
Trammwistam /R0 1,000 2000 0 20500 1]
Gk Refinory 20,853,000 30,720,000 78,000 a 78,000 o
E PasofBlmco Plant) 5,086,000 5.273,000 175,000 1 178,000 1
Wiikamn OlfeicMTacr) 38,508,000 40,470,000 1,411,000 5 1,841,000 5
Mupielas 0 ATM000 AF@o0 om0 @ . Anom 0
Cutmids Raukdontisl ' 5,712,000 1] 5,712,000 18
Cuitakds Commencid 0 a o ]
Commurcial Trucking Finma A7 580 400 30,378 B3 1,496,430 § 1,406,930 B
Teosh Wabar Sold 2,080,430 -5 1.980.430 =
Wokar In Storage
ToEIEENTIETEETE Bt FEFREEyaREs WS e - CIE s e =
Subs Totsl o, 50, 430 o 21,088,430 ar
LAFEENRLATEION ENFEASSLoXTC D PEEERTICI-—AE O Erm———
LS Winter Lisses 2,696,570 8 2,098, 50 8
Total Walsr 34,829,000 0 24,626,000 [
P e o
‘Wanlewirtor Fiow Roadings
Metared Efuant 1.2112,082, 70 1,233,098 200 20,523,500 £3 0,563,500 &3
Loes €1 Pana Dischergo 74,408,000 T, 488,700 1,051,800 3 4,061,800 3
ILans Conoe Diucherga 25,5015, 100 27497100 1,362 000 4 1,302,000 4
WEFSIEREI SRR EEEE S w e e EEXT TTII=T== STEERTET=S
Total Wastewatar 16,428,700 56 18,125,700 83

San Juan Basin Regional Water Plan
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Flle No. 2800 Clty of Bloomfteld
Return Flow and Water Usage
February 2000 In Monthly Meter Readings
Beg. Reading End Reading Monthly Resding Ac. 1, Gal. YTD Ac.k YID

Metered Influent 230,687,000 254,105,000 23,408,000 72 48,563,000 152

Less Total Backwash 1,374,000 4 2,703,000 8

Total Plant Efftuent 22,034,000 ;] 46,600,000 144

Meterad Waler In City Limits 12,048,000 37 24,939,000 'y

Metered Water Outsidte City Umits

El Paso(Rio Vista) 581,000 589,000 8,000 0 18.000A 0

Transwestern 344,000 345,000 4,000 0 8,000 0

Gient Refinary 38,728,000 30,600,000 72,000 0 147.000 0

El Paso(Blanco Plant) 5,273,000 5,315,000 42,000 0 217,000 1

Willams Oilfield{Milagro) 40,470,000 41,927,000 1,448,000 4 3,059,000 9
Muphisiibe L MI93000 8or00 o BOW 0 25000 0

Outside Residential 5,035,000 15 10,747,000 n

Outslde Commercial 0 0 o] 0

Commercial Trucking Firms. 37,880,400 41,002,720 3,122,320 10 4,620,750 14

Total Water Sold 21,767,320 67 43,776,750 134

Water in Storage 0

Sub Total 21,787,320 67 43,778,750 134

Less Water Losees 248,680 1 3,083,250 8

Total Watar 22,034,000 68 48,880,000 144

Waatewater Fiow Readings

Materad Efflusnt 1,233,846,200 1,249,811,700 15,985,500 49 36,528,000 112

Less El Paso Discharge 75,458,700 76,346,100 687,400 3 1,939,200 6

Less Conoco Discharge 27,197,100 26,431,100 1,234,000 4q 2,616,000 8

Total Wagtewater 13,844,100 42 31,973,800 96

San Juan Basin Regional Water Plan
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Flle No. 2600 City of Bloomfleld
Return Flow and Water Usuge

March 2000 In Monthly Meter Readings

Bsg. Reading End Reeding Monthly Reading  Ac. R. Gal.YID AefLYTD
Metered Influsnt 254,105,000 279,125,000 25,020,000 77 74,563,000 228
Less Total Backwash 1,602,000 5 4,305,000 13
Total Plant Effuent 23,418,000 72 70,276,000 216
Metered Water In Clty Limits 13,698,000 49 38,938.500 120

Metered Water Outsida City Limits
El Paso(Rio Vista) 589,000 507,000 8,000 0 24,000 0
Transwestam 345,000 356,000 13,000 0 19,000 0
Glant Refinary 39,800,000 39,870,000 70,000 0 217,000 T
El Peso(Blenco Plant) 5,315,000 5,352,000 37,000 0 254,000 1
Willams Cilfield(Milagro) 41,927,000 43,163,000 1,256,000 4 4,315,000 13
Muprelwbe . 1801000 1835000 3000 0 S0 0
Cutside Resldential 5,029,000 15 15,778,000 48
Outside Commercial 0 0 0 0
Commercigd Trucking Firms 41,002,720 42,483,080 1,460,370 4 8,081,120 18
Total Water Sold 21,906,370 87 65,603,120 202
Water in Storage 0
Stb Total 21,906,370 67 65,683,120 202
Less Water Losses 1,511,630 § 4,584,860 14
Total Water 23,418,000 72 70,278,000 218
Wastewater Flow Readings

Moetared Effluent 1,248,611,700 1,269,124,300 19,512,600 €0 56,041,600 172
Less El Paso Discharge 76,346,100 77,304,000 957,900 3 2,897,100 )
Less Conoco Discharge 26,431,100 29,671,700 1,240,600 4 3,056,600 12
Total Wastewater 17,344,100 53 49,287,900 151

San Juan Basin Regional Water Plan
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File No. 2000 City of Bloomfiald
Rotum Flow and Water Usage
Apnil 2000 in Monthty Meter Readings
Beyg. Reeding End Reading Monthly Reading Ac. fi. Gal YID ActL YID
Metsred Influert 276,125,000 310,902,000 30,877,000 a5 105,560,000 -======;2=4=
] Less Total Backwash 1,416,000 4 5,721,000 18
Total Plant Efluent 29,561,000 91 6,639,000 306
Metsrad Water In City Limits 18,346,000 56 57,284,000 176
Metered Water Outside City Limits
El Paso(Rio Vista) 597,000 604,000 7.000 0 31,000 0
Transwestemn 358,000 384,000 6,000 0 25,000 0
Giamt Refinary 39,870,000 39,803,000 33,000 0 250,000 1
E! Paso(Blanco Plant) 5,352,000 5,402,000 51,000 0 305,000 1
Wilams Qilfield{Milagro) 43,183,000 44,727,000 1,544,000 S 5,659,000 18
_Muphslube ... 1835000 1848000 _ _  __ 100 0 70000 .
Outside Resldential 6,403,000 20 22,178,000 69
Outside Commercial 0 0 0 0
Commerclal Trucking Firms 42,463,080 44,450,830 1,887,740 6 6,066,860 25
Total Water Sold 28,388,740 87 84,071,680 288
Watsr in Storage a
Sub Total 28,388,740 a7 94,071,860 289
Less Water Losses 1,172,260 4 5,767,140 18
Total Water 28,561,000 01 96,839,000 308
------------ ;ﬂ;a-a-t;v:;;;w Readings i
:ﬂ::re—-dz:ﬁu:;(“ o o 1,287,377,500 1,308,041,500 20,684,000 63 76,705,600 235
Less El Paso Olscharge 77,304,000 78,256,100 954,100 3 3,851,200 12
Less Conoco Discherge 26,871,700 30,664,400 962,700 3 4,849,300 15
Total Wastewater 10,717,200 s7 66,005,100 200
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Flie No. 2600 Clty of Bloomfield
Retum Flow and Water Usage
May 2000 In Monthly Metor Readings
Beg. Reading End Reading Monlhly Reading Ac. . Gal. YID Ac.. YTD
Meterad Influent 310,102,000 354,271,000 44,160,000 136 149,729,000 ) 460
Less Total Backwash 1,455,000 4 7,176,000 2
Total Flant Efflusnt 42,714,000 131 142,563,000 438
Matered Water In City Limits 25,412,000 78 82,666,000 254
Metered Water Outside City Limits
El Paso(Rio Vista) 804,000 €08,000 5,000 0 36,000 0
Transwestem 364,000 366,000 4,000 0 28,000 0
Glant Refinary 39,903,000 39,551,000 46,000 0 268,000 1
El Paso(Blanco Plant) 5,403,000 5,457,000 54,000 0 359,000 1
Wiltams Oiffield(Milagro) 44,727,000 46,480,000 1,753,000 5 7,612,000 23
_Muphslubo 1845000 1853000 700 O 7OW O
Cutside Residentiat 9,227,000 28 31,406,000 86
Outslde Commercial 0 0 0 0
Commercial Trucking Firmse 44,450,830 47 583,240 3,112,380 10 11,181,240 34
Total Water Sald 39,622,380 122 133,804,240 410
Water in Storage 0
Sub Totzl 38,622,380 122 133,684,240 410
Less Water Losses 3,001,620 8 0,858,760 27
Total Watsr 42,714,000 13 142,553,000 438
Wastewatar Fiow Readings S
Metered Effluent 1,308,041,500 1,326,958,500 18,917,000 1] 95,622,600 293
Less El Paso Discharge 342,600 1,664,300 1,320,700 4 5,171,800 16
Less Conoco Discharge 30,664,400 31,955,300 1,280,900 4 6,140,200 19
Total Wastewater 16,305,400 50 84,310,500 259

San Juan Basin Regional Water Plan
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Flle No. 2800 City of Bloomfield
Return Flow and Wates Usage
June 2000 In Monthly Meter Readings
Beg. Reading End Reading Monthly Reading Ac. 1. Gal. YTD --A-;.E__!_l‘.p-
Metered Influent 354,271,000 -====:=0=2?2=55,000 47,984,000 147 197,713,000 607
Less Total Backwash 1,311,000 4 8,487,000 26
Total Plant Effiuent 46,673,000 143 188,226,000 $61
Metered Water In City Limits 27,569,000 8s 110,285,000 338
Metered Water Outside City Limits
El Paso(Rio Vista) 609,000 615,000 --—-—"--—6-,(—)(-)0- 0 42,000 - —-"-(;
Transwestern 388,000 371,000 3,000 0 32,000 0
Giant Refinary 36,951,000 40,038,000 87,000 0 365,000 1
El Paso(Blanco Plant) 5,457,000 5,510,000 53,000 0 412,000 1
Willams Ofifield(Milagro) 46,480,000 " 46,215,000 1,735,000 5 8,347,000 29
Mumphelube ... ____._. __.._____)853000 _ 1661000 _ _  _ B00O Q0 85000 .0
Outside Residentisl 9,735,000 30 41,144,000 126
Outside Commercial 0 0 ] 0
Commercial Trucking Firms 47,563,210 49,366,730 1,805,520 8 12,866,760 40
Total Water Sold 41,021,520 126 174,715,760 536
Water In Storage 0
Sub Total i 41,021,520 126 174,715,760 536
Less Water Losses. T T sestam 7 uswae s
Total Water 46,673,000 143 189,226,000 561
Wastewatar Flow Readings B T
Metersd Effiuent 1,328,958,500 1,346,671,300 21,712,600 67 117,335,400 ----_--3-6—(;
Less El Paso Discharge 1,664,300 2,496,800 832,500 3 6,004,400 18
Less Conoco Discharge 31,855,300 31,855,300 0 0 6,140,200 _-_13
Total Wastewater N 20,880,300 64 105,180,800 “-”“;‘2-3-

San Juan Basin Regional Water Plan
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Flie No. 2000 City of Bloomfield
Retum Flow and Water Usage

July 2000 In Monthly Meter Readings

Beg. Reading End Reading Monthly Reading Ac. ft. Ga. YID Ac.fL YTD
Moetered Influent 620,497,600 588,864,000 48,367,000 148 246,080,000 =======7=£?5=
Less Total Backwash 969,000 k] 9,458,000 28
Total Plant Effluent ' 47,398,000 145 236,624,000 726
Metered Water (n City Limits 24,586,000 75 134,851 .doo 414

Metered Water Outside City Limits
El PseofRio Vista) 615,000 619,000 4,000 0 48,000 0
Transwestern 371,000 374,000 3,000 0 35,000 0
Giamt Refinary 40,038,000 40,143,000 105,000 0 480,000 2
E) Paso(Blanco Plant) 5,510,000 5,580,000 60,000 Q 492,000 2
Willams Oilfield(Milagro) 46,215,000 49,939,000 1,724,000 5 11,071,000 3
__Murph's Luba 1,881,000 1,689,000 8,000 0 e300 .0 .
Outside Resldential 9,711,000 a0 50,852,000 156
Outside Commercial D 0 0 0
Commercial Trucking Firms 49,368,730 50,324,278 956,548 3 13,042,308 43
Tatal Water Saold 37,156,548 114 211,672,308 850
Water in Storage 0
Sub Total 37,156,548 114 211,672,308 650
Less Water Losses 10,241,452 3 24,751,692 78
Tatal Water 47,388,000 145 236,624,000 726
Wastewater Flow Readings

Metered EfMuent 1,348,671,300 1,370,507,500 21,836,200 67 139,171,600 427
Less E Paso Discharge 2,498,800 4,138,128 1,641,328 5 7,645,728 23
Less Conoco Digcharge 31,955,300 31,055,300 0 0 8,140,200 10
Total Wastewnter 20,194,872 €2 125,385,672 385

San Juan Basin Regional Water Plan
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Flle No. 2800 City of Bloomfie\d
Return Flow and Wator Usage
August 2000 in Monthly Meter Readings
Beg. Reading End Reading Monthly Reading Ac. R. Gal. YID Aectt YTD
Metared Influent 566,664,000 818,820,000 48,058,000 147 294,136,000 903
Less Total Backwesh 987,000 3 10,443,000 32
Total Plant Effluent ' 47,089,000 144 283,693,000 871
Metered Water In City Limits 24,604,000 78 150,735,000 480
Metered Water Outside City Limits
£l Paso(Rio Vista) 619,000 625,000 6,000 0 52,000 0
Trenswestem 374,000 376,000 2,000 0 37,000 0
Giant Refinary 40,143,000 40,266,000 153,000 0 843,000 2
E) Paso(Blanco Plant) $.580,000 5,681,000 101,000 0 593,000 2
Willams Oilfield(Milagro) 40,939,000 5,824,000 1,885,000 8 12,956,000 40
___Muymph's Lube 1,889,000 1.878,000 8,000 0 102,000 Q
Outside Residential 8,424,000 28 50,276,000 182
Outside Commercial 0 0 0 0
Commercial Trucking Firms 50,324,278 52,938,638 2,615,360 8 16,557 668 51
Total Water Sold 38,079,360 117 249,051,668 787
Water In Storage 0
Sub Total 38,079,360 117 249,951,660 767
Less Water Losses 8,989,840 28 33,741,332 104
Total Water 47,080,000 144 283,603,000 871
Wastewater Flow Readings
Metered Effiuent 1,370,507,500 1,391,649,000 21,144,500 65 160,313,100 492
Less El Paso Discharge 0 1,853,335 1,853,335 6 8,469,083 28
Less Conoco Discharge 31,055,300 31,055,300 0 0 6,140,200 19
Tatal Wastewatar 19,2686, 165 59 144,673,837 444
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File No. 2800 City of Bloomfield
Return Flow and Water Usage

Septamber 2000 In Montivy Meter Readings

o Beg. Reading End Reading Monthly Reedi;i; Ac. R Gal. YTID Ach YID
Metered Influent -6=1:,=9=2=0=.;;; - 55:.788.000 42,868,0(;(; =====1= 3=2= 337.004.0;6 1.(;3‘4.
Less Total Backwash 912,000 3 11,355,000 35
Total Plant Effluent 41,956,000 129 325,649,000 989
Meterad Water In City Limits 18,441,000 57 178,176,000 547

Metered Water Outside City Limits
EPeoRo Vet ¢ 6- 2.5-.566 631,000 6,000 0 58,000 0
Transwestem 376,000 379,000 3,000 0 40,000 0
Giant Rafinary 40,296,000 40,441,000 145,000 0 768,000 2
El Paso(Blarco Plant) 5,891,000 5.785,000 104,000 0 697,000 2
Willams Oifield{Milagro) §1,824,000 53,119,000 1,285,000 4 14,251,000 44
__Murph's Lube 1,876,000 1,085,000 7,000 0 108,000 0 o
Outside Residantial 6,185,000 19 €5,461,000 201
Qutside Commercial 0 0 0 0
Commerelal Trucking Frms 0 1,502,130 1,502,120 ] 18,059,798 55
Total Water Sold 27,668,120 85 277,638,708 852
Water in Storage 0
;lb Yota i 27,686,130 85 277,630,786 852
E;;;V—;t-e:a;;s"““““- = 14,267,670 44 48,008,202 -_“-:1- 4-7-
Total Water 41,956,000 129 325,649,000 898
o Wastewata! Flow Readings B

;ﬂ-e;e.r-e;-E—f;I:l;:n-- T 1,391,649,000 1.411,786,300 20,118,300 62 180,432,400 --"___5:;4—
Less El Paso Discharge 677,000 2,805,000 1,628,000 6 11,427,083 k)
Less Conoco Discharge 31,855,300 34,955,300 0 0 B,140,200 19
Totah Wastewater 1001200 | S8 16286817 500
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Fllo No. 26800 Clty of Bioomfield
Retum Flow and Water Usage

October 2000 in Monthly Netes Readings

Beg. Reading End Reading Monthly Resding Ac. R Gol YTD Aef.YTD
Metered Influent 650,788,000 893,874,000 34,086,000 105 371,080,000 1,130
Less Total Backwash 662,000 3 12,237,000 3
Total Plant Efluent 33,204,000 102 358,053,000 1,101
Motered Water In City Limlits 15,485,000 48 193,661,000 584

Metared Water Outside City Limits
Ef Paso(Rio Vista) 631,000 638,000 7,000 0 65,000 0
Transwestam 379,000 382,000 3,000 0 43,000 0
Glant Refinary 40,441,000 40,581,000 140,000 0 926,000 ‘3
El Paso(Blanco Plant) 5,795,000 5,813,000 118,000 0 815,000 3
Willams OHfield(Milagra) 53,119,000 54,305,000 1,186,000 4 15,437,000 47
___Murph's Lube . 1,885,000 1,903,000 18000 @ 127000 0
Outside Residential 5,503,000 17 70,884,000 218
Outslde Commercial 0 Y] 0 0
Commerdal Trucking Firms 0 1,015,760 1,015,760 3 19,075,556 59
Total Water Sold 23,475,760 72 301,115,556 824
Water in Storage 0
Sub Total 20,475,760 72 301,115,558 924
Less Water Losses 6,728,240 30 57,737 442 177
Total Water 33,204,000 102 358,853,000 1,101
Wastewatsr Fiow Readings

Metered Effluent 1,411,768,300 1,425,604,300 47,836,000 55 198,268,400 609
Less El Pasn Discharge 2,605,000 3,966,000 1,391,000 4 12,816,063 39
Less Conoco Discharge 31,955,300 31,955,300 0 0 6,140,200 19

San Juan Basin Regional Water Plan
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Flle No. 2800 City of Bloomfiexi
Retum Flow ant Water Usage

November 2000 In Monthly Meter Readings

Beg. Reading End Reading Monfhly Reading Ac. 1. GalL YID AcfLYID
;ﬁr;—i:::‘m“ U 893,874,000 718,457,000 25,583,000 7 366,873,000 1,217
Less Total Backwash 834,000 3 13,071,000 40
Tota Plent Efffuent 24,746,000 78 383,602,000 1,177
Metered Water In City Limits 14,538,000 45 208,200,000 639

Metsred Water Outside City Limita
E! Peso(Rlo Viste) 838,000 648,000 10,000 - 0 75,000 0
Transwestem 362,000 385,000 3,000 0 46,000 0
Glant Refinary 40,501,000 40,721,000 140,000 Q 1,066,000 3
El Paso(Blanco Piant) 5,913,000 5,976,000 63,000 (o} 878,000 3
WiRams Oilfield(Milagra) 54,305,000 55,916,000 1,811,000 5 17,048,000 52
Murph’s Lube 1,803,000 1,924,000 21,000 0 148,000 0
Outside Resldantial 5,554,000 17 76,518,000 235
Outslde Commercial 0 0 0 0
Commercial Trucking Firms 0 1,562,640 1,562,640 S 20,835,198 e3
Total Water Sold 23,502,640 T2 324,619,198 BO6
Water In Storage 0
Sub Total 23,503,640 72 324,616,188 998
Less Water Losses 1,245,360 4 68,982,802 181
Total Water 24,749,000 76 383,602,000 1177
Wastewatar Flow Readings

Metered Effluent 1,429,604,300 1,448,116,600 18,515,300 57 216,783,700 665
Less El Paso Discharge 3,966,000 5,251,000 1,255,000 4 14,073,062 4
Less Conaco Discharge 31,955,300 31,055,300 0 0 6,140,200 19
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File No. 2800 Chty of Bloomflald
Retum Flow and Water Usage

December 2000 In Monthly Meter Readings

Beg. Reading End Reading Monthly Reading A-c. Rj GaLYTD Acfr YTD
Metared Influent 719,457,000 745,337,000 25,680,000 79 422,553,000 1,297
Less Tota) Backwash 903,000 3 13,874,000 43
Total Plant Effuent 24,977,000 77 408,579,000 1,254
Meterad Water In City Limits 14,047,000 43 222,247,000 682

Metered Water Outside CHy Limits
El Paso(Rio Viste) 646,000 656,000 8,000 0 83,000 0
Transwestern 385,000 387,000 2,000 0 46,000 0
Giant Refinary 40,721,000 40,774,000 53,000 0 1,121,000 3
€l Paso(Blanca Plant) 5,876,000 6,026,000 62,000 0 940,000 k]
Willams Oilfiald(Milagra) 55,918,000 57,592,000 1,676,000 5 18,724,000 57
Murph's Lube 1,924,000 1,836,000 12,000 0 160,000 0
Outside Residential 5,813,000 18 82,331,000 253
Outside Commearcial 0 0 0 0
Commercial Truckmp Firms 0 1,386,770 1,388,770 4 22,024,868 68
Total Water Sold 23,059,770 n 347,678,668 1,067
Water in Storage 0
Sud Total 23,099,770 7 347,678,968 1,087
Less Water Losses 1,917,230 6 60,800,032 187
Total Water 24,877,000 7 408,579,000 1,254
Wastawater Flow Readings

Metered Efffuent 1,448,119,600 1,467,543,000 19,423,400 —-.-—6.0. 236,207,100 725
Less Ei Pesa Discharge 5,251,000 6,519,000 1,288,000 4 15,341,083 47
Less Conoco Discharge 31,855,300 31,955,300 0 0 6,140,200 19
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Appendix E New Mexico Office of the State Engineer Withdrawals and Depletions Summary — Year 2000

Appendix E-1 Industrial

Tuesday, March 26, 2002

Page 8 of 10

Industrial (self-supplied). Withdrawals and depletions in acre-feet, in New Mexico counties, 2000. Data compiled by J. T. Romero, New Mexico Office of the State Engineer.

FC SBC CN RVE DRB GWB HU USER TWN RNG SEC QSC WIC MSW MGW WsSwW WGW DFSW DFGW DsSwW DGW
RG-46829 43 RG RG 13020203 Thriftway--pol recovery 13N 04E 2 0 0.00 0.00 0.00 0.10 0.00 0.00
River Basin Subtotals ~ 0.00 3611.81 0.00 738.43

County Totals 0.00 3611.81 0.00 738.43

SJ-11114 GP 45 UC SJ 0 Conoco inc. 0 0 ' 0.00 580  0.00 1.00 0.00 5.80
SJ-2146 ’ GP 45 UC SJ 0 Conoco Inc. (S0dat) 0 0 A N 0.00 3.80 0.00 1.00 0.00 3.80
01675 GP 45 UC SJ 14080101 Conoco Inc.—San Juan GP 29N 1w 14 0 Y 300.86 0.00 1.00 0.00 300.86 0.00
SJ-1255 45 UC SJ 0 Dugan Production Co. 0 0 Y 0.00 0.30 0.00 1.00 0.00 0.30
PIP 45 UC SJ 14080101 El Paso NG-Angel Pk ‘ 0 0 Y 0.00 0.00 0.00 1.00 0.00 0.00
e —PIP—45- U6 ——— 81— 0—ElPase-NG~Ballard Plant —0 o ¥ 0.00 0.00 0.00 1.00 0.00 0.00
GP 45 UC SJ . 14080101 EI Paso NG—Blanco Plant 29N 11w 14 0 Y 50744 0.00 1.00 0.00 507.44 0.00

GP 45 UC SJ 14080101‘ El Paso NG—~Chaco GP 26N 12w 16 0 Y 545.20 0.00 1.00 0.00 545.20 0.00

GP 45 UC Sd 14080101 El Paso NG--San Juan GP(95Dat) 0 0‘ N -18.96 0.00 1.00 0.00 18.96 0.00

PIP 45 UC SJ 0 El Paso NG--White Rock 0 0 Y 0.00 0.00 0.00 1.00 0.00 0.00

3385 REF 45 UC SJ “ 14080101 Giant Refining--San Juan Bloomfield 0 0 Y .412.00 0.00 1.00 0.00 412.00 0.00
SJ-1624 45 UC SJ \ 0 HRIlInc. 0 0 Y 0.00 0.00 0.00 0.50 0.00 0.00
03480 GP 45 UC SJ [ 14080104 Meridian Oil 0 0 Y 36.00 0.00 1.00 1.00 36.00 0.00
RG-26911 45 UC SJ | PNM Gas Services—Star Lake Plant Y 0.00 .24 0.00 1.00 0.00 0.24
PIP 45 UC SJ 14080106 TX-NM Pipeline-Bisti 0 0 0.00 0.00 0.00 1.00 0.00 0.00

03024 GP 45 UC SJ ] 14080101 Williams Fid Srv (Sunterra)-Kutz 20N 12w 0 0 Y 51.00 0.00 1.00 0.00 51.00 0.00

Key: FC=file code; SBC=subcategory; CN=county number; RVB=river basin; DRB=drainage basin; GWB=groundwater basin; HU=hydrologic unit, TWN=township; RNG=range; SEC=section; QSC=quarter section; WTC=water transfer

code; MSW=surface water withdrawals are measured (y/n); MGW=groundwater withdrawals are measured (y/n); WSW=withdrawal, surface water; WGW=withdrawal, ground water; DFSW=depletion factor, surface water, DFGW=depletion

factor, ground water; DSW=depletion, surface water, DGW=depletion, ground water.
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Tuesday, March 26, 2002 Page 9 of 10

Industrial (self-supplied). Withdrawals and depletions in acre-feet, in New Mexico counties, 2000. Data compiled by J. T. Romero, New Mexico Office of the State Engineer.

FC S?C CN RVB DRB GWB HU USER . TWN RNG SEC QSC WIC MSW MGW WsSW - WGW DFSW DFGW DsSW DGW
River Basin Subtotals 1871.46 10.14 1871.46 10.14

County Totals 1871.46 10.14 1871.46 10.14

RG-38860 49 RG RG 13020201 Ballas, V.-S.F. Brewing Co. (95dat) 13N 09E 3 Y 0.00 0.59 0.00 1.00 0.00 0.59
RG-7767-C 49 RG RG 13020201 Colony Materiais—concrete batching 16N O8E 10 0 Y . 0.00 20.46 0.00 1.00 0.00 20.46
RG-26696 48 RG RG 13020201 Santa Fe Bronze 0 0 Y 0.00 0.16 0.00 1.00 0.00 0.16
RG-33539 43 RG RG 13020201 Steve Solton Industrial 0 0 N 0.00 0.50 0.00 1.00 0.00 0.50
RG-50233 49 RG RG 13020201 Weston Studio Foundry (90dat) 0 0 N 0.00 0.31 0.00 1.00 0.00 0.31
River Basin Subtotals 0.00 >22.02 0.00 22.02

County Totals 0.00 22.02 0.00 22.02

RG-49372 51 RG RG Gas Company of NM Y 0.00 0.10 0.00 1.00 0.00 0.10
River Basin Subtotals 0.00 0.10 0.00 0.10

County Totals 0.00 0.10 0.00 0.10

RG-25399 53 RG RG Dicaper Corp-fine waste disposal Y ' 0.00 1.86 0.00 1.00 0.00 1.86
River Basin Subtotals 0.00 1.86 0.00 1.86

County Totals 0.00 1.86 0.00 1.86

RG-22305 55 RG RG 13020101 Medina, R.—concrete batching plant 25N 13E 0 0 Y 0.00 2.52 0.00 1.00 0.00 2.52
RG-38633 ?5 RG RG 13020101 Qwest 26N 13E 7 0 Y 0.00 0.02 0.00 1.00 0.00 0.02
River Basin Subtotals 0.00 2.54 0.00 2.54

Key: FC=file code; SBC=subcategory; CN=county number; RVB=river basin; DRB=drainage basin; GWB=groundwater basin; HU=hydrologic unit; TWN=township; RNG=range; SEC=section; QSC=quarter section; WTC=water transfer
code; MSW=surface water withdrawals are measured (y/n); MGW=groundwater withdrawals are measured (y/n); WSW=withdrawal, surface water; WGW=withdrawal, ground water; DFSW=depletion factor, surface water, DFGW=depletion
factor, ground water, DSW=depletion, surface water, DGW=depletion, ground water.
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Appendix E-2 Power

September 2003

Thursday, March 28, 2002 ‘ Page 2 of 2
Power (self-supplied). Withdrawals and depletions in acre-feet, in New Mexico counties, 2000. Data compiled by J. T. Romero, New Mexico Office of the State Engineer.

FC SBC CN RVB DRB GWB HU USER TWN RNG SEC QSC WIC MSW MGW WSW  WGW DFSW DFGW DSW DGW

B-18;43-49; et al. PO 31 RG BLU 13020207 Tri-State-Plains Elec—Escalante 1IN 10W 8 Y 000 370331  0.00 1.00 0.00  3703.31

River Basin Subtotals 0.00 3703.31 0.00  3703.31

County Totals 0.00  3703.31 0.00  3703.31

P-2771-A-A 41 TG POR 12050002 PNM-Blackwater Sta 01N 36E 21 Y 0.00 16.96  0.00 1.00 0.00 16.96

River Basin Subtotals 0.00 16.96 0.00 16.96

County Totals 0.00 16.96 0.00 16.96

02838 45 UC sJ 14080105 BHP-Utah Minerals Intl 20N 15W 7 Y 28480.30 000 078 000 22214.63 0.00

45 UC SJ 14080105 PNM-Farmington hydro plant (95dat) 0 N 14.08 000 100 000 14.08 0.00

03258 45 UC sJ 14080105 PNM-San Juan Gen Sta-Waterflow 29N 15W 3 Y 16200.00 0.00 1.00  0.00 16200.00 0.00

02838 45 uc' sJ 14080105 PNM-San Juan Gen Sta-Waterflow 29N 15W 3 Y 5756.50 0.00 1.00 0.00 575550 0.00

River Basin Subtotals ~ 50449.88 0.00 44184.21 0.00

County Totals  50449.88 0.00 44184.21 0.00

State Totals  50449.88  12708.05 4418421 12410.43

Key: FC=file code; SBC=subcategory; CN=county number; RVB=river basin; DRB=drainage basin; GWB=groundwater basin; HU=hydrologic unit; TWN=township; RNG=range; SEC=section; QSC=quarter section; WTC=water transfer
code; MSW=surface water withdrawals are measured (y/n); MGW=groundwater withdrawals are measured (y/n); WSW=withdrawal, surface water, WGW=withdrawal, ground water; DF SW=depletion factor, surface water, DFGW=depletion
factor, ground water; DSW=depletion, surface water; DGW=depletion, ground water.
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