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TECHNICAL MEMORANDUM

To File NPTWRA/NEGOTIATION July 6, 2001
From Dave M. Romero, M. S. and W. Peter Balleau, CPG, P.Hg.

Subject HYDROLOGIC IMPACTS FROM FUTURE PUEBLO DEVELOPMENT SCENARIOS

As requested on June 13, 2001 by the Northern Pueblos Tributary Water Rights
Association, Balleau Groundwater, Inc. (BGW) has calculated the hydrologic effects from selected
future Pueblo development scenarios within the Pojoaque River Basin (PRB). The scenarios are
as described in our letter of June 20, 2001, included herein as an appendix. We performed all

model calculations with the regridded Hearne model developed by BGW.!

A historical simulation provides a precondition for two future Pueblo growth scenarios.
The hydrologic history of the PRB was represented from year 1947 to year 2000. Major non-
Pueblo municipal groundwater withdrawals include the County of Los Alamos and the Buckman
and City of Santa Fe wellfields. We obtained groundwater withdrawals by Los Alamos County
from the Hearne model® (1947 to 1980) and files on record with the New Mexico Office of the
State Engineer (OSE) through year 1990. Withdrawals from year 1990 to year 2000 were
simulated at the 1990 rates. Records of Buckman wellfield withdrawals were derived from three
sources. For years 1947 to 1980, the records are published by Hearne®. For years 1980 to
1992, the records are on file with the OSE. For years 1992 to 1998, the records are on file with

the City of Santa Fe (electronic communication, Ms. Amy Lewis, April 8, 1999). We extracted

! Balleau Groundwater, Inc., 1997, Modifications to the Hearne Model For Use In Pojoaque River Basin Administration:
Unpublished consultant’s report.

? Hearne, G.A., 1985, Mathematical Model of the Tesuque Aquifer System near Pojoaque, New Mexico: U.S.Geological
Survey Water-Supply Paper 2205.

® Ibid.
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City of Santa Fe withdrawals from the McAda model* from 1953 to 1982 and used records from
the City for the schedule from 1982 to 1998. Groundwater withdrawals from 1998 to year
2000 were held constant at the 1998 rates for the Buckman and City of Santa Fe wellfields. At

the year 2000, major non-Pueblo municipal withdrawals total 12,530 acre feet per year (AFY).

Distribution of recharge from the City of Santa Fe wastewater treatment plant was also
represented in the historical simulation. The recharge rates were extracted from the McAda
model from 1947 to 1982. The 1982 rate of recharge was held constant throughout the
simulation from 1982 to year 2000. By the year 2000, effluent recharge was represented at

3437 AFY.

The historical period includes non-Pueblo well permits filed in the OSE Water
Administration Technical Engineering Resource System (WATERS) database (electronic
transmission from OSE, http://www.seo.state.nm.us/water-info/index.html, Friday, June 15 - 19,
2001). The WATERS database is updated in real-time and includes well location, completion
date, type and permitted diversion per well. If a well did not have a permitted diversion listed in
the WATERS database, the well was not included in the simulation. WATERS wells were

simulated if they were within a five-mile zone around the PRB.

WATERS well permits include those for commercial (COM), irrigation and domestic (DOM)
use. Commercial and irrigation wells were modeled with a consumptive use totaling 50 percent
of their permitted diversion. Domestic well pumping was categorized into indoor and outdoor
use, adjusted for areas where return flow may reach a shallow water table. Tables 1 and 2 list
the breakdown of indoor and outdoor domestic use, respectively. Domestic wells dated after
1980 were simulated with indoor use only, consistent with the post-moratorium Condition 8
wells (domestic wells permitted and drilled after the entry of the Court’s January 13, 1983,

order). Domestic-well consumer use indoors is simulated as 0.269 AFY per well, or 0.09 AFY per

* McAda, D.P., 1988, Simulation of the Regional Geohydrology of the Tesuque Aquifer System near Santa Fe, New
Mexico: U.S. Geological Survey Water-Resources Investigations Report 87-4056.
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well where the water table is less than 30 feet in depth. Before 1980, the corresponding uses
are 0.325 AFY and 0.118 AFY. By the year 2000, non-Pueblo commercial, irrigation and
domestic groundwater withdrawals total 2574 AFY from 4485 wells. Domestic wells make up

997 AFY of the 2574 AFY.

Historic Pueblo domestic groundwater withdrawal was estimated based on the
U.S. Census Bureau’s statewide New Mexico growth rate of 2.4 percent back-calculated from the
present Pueblo use of 693.6 AFY. Golf course use for the Pueblo of Pojoaque was estimated as a
linear growth from zero to 400 AFY beginning in 1999. Commercial use for the Pueblo of
Tesuque was represented as a linear growth from zero to 70 AFY beginning in 1990. Existing
Pueblo uses, exclusive of Pueblo of Pojoaque's golf course (400 AFY), are simulated in the
baseline as 763.6 AFY of the 15,867 AFY of baseline use. Figure 1 lists a breakdown of the
components of baseline pumping simulated in the model. The total groundwater withdrawal less

return flow is 12,430 AFY.

Results

The results are presented for three categories of use (scenarios):
1. History and baseline future (15,867 AFY)
2. Pojoaque Golf Course Growth (400 AFY)
3. Three Pueblo Growth (1863 AFY).

None of the three scenarios includes non-Pueblo future growth. Figure 2 illustrates how
the past and future trends in each category of use are related. Groundwater withdrawals in a
five-mile radius of influence of the PRB have grown to 15,867 AFY in 50 years (Figure 2). If
growth continues at the same rate, that number may double in the next 50 years. Future growth
is not modeled in the baseline. The baseline effects would be bigger if non-Pueblo growth were
included, but it does not significantly affect Pueblo results. Figures 3, 4, and 5 show the effects

of each category of use as trend lines of depletion to PRB streams, other streams including the
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Rio Grande, Santa Fe and Santa Cruz Rivers, and the declining curve of water derived from

aquifer storage.

Plates 1, 2 and 3 show a shapshot of effects 100 years in the future at year 2100 for
each category of use. The historical and baseline effects represent the future depletion from year
2000 groundwater pumping maintained constant for 100 years, combined with residual
depletion from non-Indian and Pueblo groundwater pumping. Effects of the Pueblo of Pojoaque's
golf course (400 AFY) would be added to the baseline effect. Effects of 1863 AFY of growth in

three Pueblos' use would be added to the baseline, plus Pueblo of Pojoaque 400-AFY effect.

Each plate includes a display of Pojoaque Basin stream depletion at 10, 40 and 100 years
as a tabulation. The 100-year stream depletion is posted on the map at each diversion point.

The baseline simulation dries up the springs at Cuyamungue.

Contours and depletion rates represent 100-year drawdown from each discrete scenario.

Contours and depletions should be added to find cumulative effects from all uses.

Hydrographs are shown as insets on the map to illustrate the trend of drawdown for each
scenario. The hydrograph locations are selected to represent model cells where Pueblo

withdrawals are simulated for the future.

Attachments:; Tables (2)
Figures (5)
Appendix
Plates (3)
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NORTHERN PUEBLO TRIBUTARY WATER RIGHTS ASSOCIATION

NEGOTIATION

TABLE 1. BREAKDOWN OF DOMESTIC USE FOR QUANTIFYING IMPACT TO HYDROLOGIC SYSTEM

Location of Use Groundwater Diversion Household Domestic Well and Household Domestic Well and
Withdrawal Per DTW Less Than 30 feet DTW Greater Than 30 feet
(gpcd)* Household| Return | Consumptive| Simulated | Return [Consumptive| Simulated
(AFY)? Flow Use GW Flow Use GW
(AFY)3 (AFY) Withdrawal | (AFY) (AFY) Withdrawal
(AFY) (AFY)
Pojoaque River Basin (Pre - 1980) 80 + Outdoor Use 0.325 | 0.207 0.118 0.118 0.000 0.325 0.325
Pojoague River Basin (Post - 1980) 80 0.269 | 0.179 0.090 0.090 0.000 0.269 0.269

! Groundwater withdrawal rates are based on NMOSE Technical Report 49, Table 6 for Santa Fe County rural self-supplied homes,
dated September 1997.

2 Diversion per household is a function of the number of persons per household. Table 1 assumes three persons per house.

3 Return flow when depth to water (DTW) at site is less than 30 feet is assumed to be 2/3 of diversion per household.
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NORTHERN PUEBLO TRIBUTARY WATER RIGHTS ASSOCIATION

TABLE 2. BREAKDOWN OF OUTDOOR DOMESTIC USE FOR QUANTIFYING IMPACT TO HYDROLOGIC SYSTEM

Location of Use

Average Landscape Irrigation Consumptive
Use Requirements per Square Foot"

Average Landscape Irrigation Consumptive Use
Requirements per Square Foot

Assuming 800 ft* of Landscape per Household

No Return Flow
(gal/ft? yr)

50% Return Flow
(gal/ft? yr)

No Return Flow
(AFY)

50% Return Flow
(AFY)

Pojoaque River Basin

22.75

11.38

0.056

0.028

! Average Landscape irrigation consumptive use requirements are based on NMOSE Technical Report 48, Appendix C, dated May 1996.

The values for Santa Fe and Espafiola are derived from the average of Landscape irrigation requirements for Kentucky bluegrass,
Bermuda grass, Buffalo grass, trees and shrubs, and horticultural plants. The value for the Pojoaque River Basin is the average of the Santa
Fe and Espafiola values. 50 percent return flow is assumed only when depth to water at site is less than 30 feet.
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NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCIATION

NEGOTIATION
FIGURE 1
COMPONENTS OF BASELINE PUMPING SIMULATED IN MODEL
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NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCIATION

NEGOTIATION

FIGURE 2
HISTORICAL AND FUTURE GROUNDWATER WITHDRAWALS
SIMULATED IN MODEL OF POJOAQUE RIVER BASIN DEVELOPMENT
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NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCIATION

NEGOTIATION

FIGURE 3
DEPLETION COMPONENTS CONTRIBUTING
TO BASELINE FUTURE PUMPING SCENARIO
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NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCIATION

NEGOTIATION

FIGURE 4
DEPLETION COMPONENTS CONTRIBUTING
TO PUEBLO OF POJOAQUE FUTURE GROWTH SCENARIO
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NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCIATION

NEGOTIATION

FIGURE 5
DEPLETION COMPONENTS CONTRIBUTING
TO THREE PUEBLO FUTURE GROWTH SCENARIO
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BALLEAU GROUNDWATER, INC.
901 RIO GRANDE BLVD. NW, SUITE F-242

ALBUQUERQUE, NEW MEXICO 87104

June 20, 2001

Peter C. Chestnut, Esq.
121 Tijeras NE, Suite 2001
Albuquerque, NM 87102

Subject: Pojoaque River Basin Future Pueblo Development Scenarios
Dear Mr. Chestnut:

Following our meeting on Wednesday June 13, 2001, Dave M. Romero and I met
with Mr. William White of the U. S. Bureau of Indian Affairs (BIA) to define the model
scenarios to quantify the hydrologic impacts of future Pueblo development in the
Pojoaque River Basin (PRB). The analysis with the model will require a historical
simulation to year 2000, combined with a future baseline simulation to year 2100 and
two future Pueblo development simulations, with and without Pojoaque Pueblo, also
for 100 years. The effects simulated in the model will result from groundwater
withdrawals and will not involve any specified change in present surface-water
operations, except those implied by the response to depletion caused by groundwater
withdrawal.

Historical and Baseline Simulation

A historical simulation is technically necessary to provide an initial condition for
the future Pueblo growth scenario. The historical simulation will run from year 1947 to
year 2000. Non-Pueblo municipal groundwater withdrawals from Los Alamos,
Buckman and City of Santa Fe Wellfields, and non-Pueblo domestic-well withdrawals
will be included within the PRB and within a five-mile buffer around the boundary of
the PRB. The amount of non-Indian pumping has not been totaled yet, but will be
compiled as part of the work. The present combined Pueblo groundwater uses for
domestic, stock and commercial purposes on file with the BIA is 1163.6 AFY. Table 1
shows existing uses by each Pueblo.

TELEPHONE (505) 247-2000 E-mail: balleau@balleau.com FACSIMILE (505) 843-7036
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June 20, 2001
TABLE 1. EXISTING USE ON FILE WITH BIA
Pueblo Existing Domestic & | Existing Commercial Use Total Existing
Livestock Use (AFY) Use
(AFY) (AFY)
San Ildefonso 140.0 140.0
Pojoaque 268.6 400.0 668.6
Nambe 173.0 173.0
Tesuque 112.0 70.0 182.0
Total | 693.6 470.0 1163.6

Historic Pueblo domestic groundwater withdrawal will be estimated based on the
Census Bureau’s statewide New Mexico growth rate of 2.4 percent, back-calculated
from present Pueblo use of 693.6 acre feet per year (AFY). Commercial use for the
Pueblo of Pojoaque will be historically estimated as a linear decline from the present use
of 400 AFY to zero use two years ago. Commercial use for the Pueblo of Tesuque will
be historically estimated as a linear decline from the present use of 70 AFY to zero use
ten years ago.

A future baseline simulation is technically necessary to provide a hydrologic
setting upon which future Pueblo growth can be superimposed. The idea is to show
what would happen if water uses stay the same as they are now for the next 100 years.
The baseline simulation will run from year 2000 to year 2100 and will include non-
Pueblo municipal and domestic groundwater withdrawals held constant at their year-
2000 rates. Pueblo domestic, stock and commercial groundwater withdrawals,
excluding 400 AFY of Pojoaque golf-course irrigation, will be held constant at the total
existing use rates listed on Table 1, totaling 763.6 AFY. Pojoaque golf-course effects are
excluded because they are so recent and should be identified separately from other
existing baseline uses. The baseline will show the effects of all uses continuing as they
are in year 2000 for 100 years with no growth. This baseline will be subtracted out of
the future growth scenario to display the effects of 100 years of growth. The baseline,
plus Pojoaque 400 AFY, plus growth of the three other Pueblos, will show the effects of
all water operations, not just growth.

Two Future Pueblo Development Simulations

The future Pueblo development simulations will be calculated in terms of the
growth of Pueblo wellfield development from a) 763.6 AFY to 1163.6 AFY = +400 AFY
of Pojoaque turf irrigation, and b) 1163.6 AFY to 3026.2 AFY = +1862.6 of other Pueblo
wellfield growth to the cap. Subtracting the baseline simulation from the future
development simulation will isolate the hydrologic impacts of future Pueblo water use.
The future run addressing 400 AFY of Pojoaque golf-course irrigation will show those
effects separately.

BALLEAU GROUNDWATER, INC.



CONFIDENTIAL SETTLEMENT DOCUMENT: NOT AVAILABLE FOR USE IN COURT.

Peter C. Chestnut, Esq. 3
June 20, 2001

The future simulation addressing three Pueblos' growth will run from year 2000
to year 2100 and will include groundwater withdrawals by the Pueblos of
San Ildefonso, Nambe and Tesuque increasing at a rate of 2.33 percent per year. That
rate accounts for population growth and commercial development', but not including
400 AFY at Pojoaque. The quantity of use for each of the three Pueblos will increase
from the total existing use of 495 AFY (140.0 + 173.0 + 182.0), the bold entries on Table 1
to the "cap", the maximum future groundwater diversion of 2357.6 AFY,
(942.1 + 1003.5 + 412.0) adjusted for Pueblo of Pojoaque present use (Column 4), the
bold entries on Table 2 below. Pojoaque is not in this run because it is in the baseline
and in its separate 400 AFY growth run.

The quantities of future Pueblo use on Columns 1, 2, 3 and 4 on Table 2 are
derived as follows: Mr. William White presented maximum future diversions for each
Pueblo as listed in Column 1. Mr. White’s diversions are to be split into surface,
(Column 2) and future groundwater components, (Column 3) by amounts proportional
to the non-Pueblo acreage counter proposal.> The model will not simulate directly
surface-water diversions, but will calculate depletion to surface water from
groundwater withdrawals. Pueblo surface-water diversion in year 2000 is 618.2 AFY,
therefore, the total maximum future groundwater diversion of all four Pueblos
combined is capped at 3026.2 AFY. The groundwater and surface-water total remains
the cap of 3644.4 AFY. The present groundwater use by the Pueblo of Pojoaque
(668.6 AFY) exceeds its cap on maximum future groundwater diversion of 151.5 AFY
(Column 3). Maintaining the combined Pueblo future groundwater withdrawal of
3026.2 AFY requires shifting some future groundwater diversions from the Pueblos of
San Ildefonso, Nambe and Tesuque to the Pueblo of Pojoaque. Each of the maximum
future groundwater diversions for the Pueblos of San Ildefonso, Nambe and Tesuque is
reduced by 172.36 AFY to offset the present Pueblo of Pojoaque use and maintain the
combined cap. The resulting amounts for each Pueblo are listed in Column 4.

! Undated confidential settlement document by Dornbush & Co. provided by Mr. William White on June 14, 2001.
The growth rate of 2.33 percent is consistent with the recommended growth rate of Pueblo population and
community infrastructure, Section D, p. 4.

% Confidential Settlement Document provided by Mr. William White on June 14, 2001. The surface-water component
corresponds to Item (I) of the non-Pueblo counter proposal dated 3-21-01 for irrigated acreage multiplied to a
consumptive irrigation requirement of 1.84 acre feet per acre per year.

BALLEAU GROUNDWATER, INC.
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TABLE 2. BREAKDOWN OF FUTURE PUEBLO WATER USE
Pueblo Column 1 Column 2 Column 3 Column 4
BIA Derived Year- 2000 Max Future Max Future Groundwater
Max Future Surface-Water | Groundwater | Diversion Adjusted for Pueblo
Diversion Diversion Diversion of Pojoaque Present Use
(AFY) (AFY) (AFY) (AFY)
San Ildefonso 1243.3 128.8 1114.5 942.1
Pojoaque 234.3 82.8 151.5 668.6
Nambe 1453.6 277.8 1175.8 1003.5
Tesuque 713.2 128.8 584.4 412.0
Total | 3644.4 618.2 3026.2 3026.2
Deliverables

We will calculate the depletion to ditch headings along the PRB streams and the
water-table drawdown caused by the future development simulation of the Pueblos of
San Ildefonso, Nambe and Tesuque, the isolated effect of the Pueblo of Pojoaque and
the future effect of existing baseline pumping. Our deliverables will not include a
presentation of year-2000 effects in the PRB from Pueblo or non-Pueblo water uses.
Effects will be shown as accumulated to years 2010, 2040 and 2100. The year-2100
effects will be shown separately for a future without growth, a future with 400 AFY of
Pojoaque golf-irrigation, and a future with three Pueblos growing to the cap.
Specifically, exhibits will include:

1. A map of the distribution of non-Pueblo well locations used in the simulation
and of the Pueblo well locations used in the simulation.

2. A "three-Pueblo growth" map posting the 100-year depletion to ditch headings
and showing contours of water-table drawdown in the PRB from future
year 2000 to year-2100 growth in development of 1862.6 AFY above present
levels by the Pueblos of San Ildefonso, Nambe and Tesuque. Values at 10, 40 and
100 years will be tabulated on the map sheet.

3. A separate "Pojoaque 400 AFY" map summarizing depletion to ditch headings
and water-table drawdown in the PRB from future commercial development
growth from 268.6 to 668.6 AFY by the Pueblo of Pojoaque. Values at 10, 40 and
100 years into the future will be tabulated on the map sheet.

4. A '"baseline" map showing the future effect of existing baseline Pueblo and non-
Indian pumping with no growth at 10, 40 and 100 years into the future.

BALLEAU GROUNDWATER, INC.
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5. A technical memorandum explaining the four exhibits. The accumulated effects
will be the sum of the three breakdown exhibits.

The scenarios proposed herein project the effects of growth for the Pueblos of
San Ildefonso, Nambe and Tesuque to an amount 172.36 AFY less than the cap for those
three Pueblos. The reduction in future use is a credit for the Pueblo of Pojoaque’s
present use in excess of its single cap. In a separate task, we can explore the effect of
allowing the three Pueblos of San Ildefonso, Nambe and Tesuque to grow to their full
future potential (Table 2, Column 3). That simulation would quantify the effect of
returning to the three Pueblos the Pueblo of Pojoaque portion of their caps.

We are proceeding with simulation of the three scenarios so that we may provide
the maps and memorandum by Monday, June 25, 2001. Please call with any questions
or concerns you may have or if our plan for the model scenarios does not suit your
needs.

Very truly yours,

BALLEAU GROUNDWATER, INC.

W. Peter Balleau, CPG, P.Hg.
President

WPB/ac

cc:  Steven Charnas, Esq.
James B. Cooney, Esq.
Scott B. McElroy, Esq.
Mr. William D. White

BALLEAU GROUNDWATER, INC.
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