3.3.7 APPENDIX A
ADDITIONAL REFERENCES

VALUE OF USGS WATER-SUPPLY PAPER 1525 TO CURRENT
ESPANOLA BASIN GEOHYDROLOGY STUDIES

(References noted “(see CES web site)” have been posted in <environmentalsafeguards.com>)

(References noted “(see LASG.org web site)”)

(References noted “(see NMED.gov web site
http://www.nmenv.state.nm.us/gwb/GWQ%20Atlas/Santa_Fe County.html)”
http://lwww.nmenv.state.nm.us/gwb/GWQ%20Atlas/Santa_Fe_County.html)

(References noted LAHDRA*(see http://www.shonka.com/ReConstructionZone/default.htm.web
site)
(References noted “(see Santafenm.gov web site)”)
(References noted “(see santafe.co.nm.us web site)” )

Anderson, Mary P., 1989, C.V. Theis and Heterogeneity, in Moore, J. E., et al, (eds.), Recent
advances in ground-water hydrology, First C.V. Theis Symposium, Am. Inst. of Hydrology,
P. XiX-XXi.

Baldwin, Brewster, 1956, The Santa Fe Group of north-central New Mexico: NM Geol. Soc.
Guidebook, 7th Field Conf., p. 115-121.

Baldwin, Brewster, 1963, Geology in Spiegel and Baldwin, 1963, p. 21-90: USGS Water-
Supply Paper 1525.

Baldwin, Brewster, and F.X. Bushman, 1957, Guides for development of irrigation wells near
Clayton, Union County, New Mexico: NMBMMR Circ.46, 64 p.

Baldwin, Brewster, and W.R. Muehlberger, 1959, Geologic studies of Union County, New Mexico:
NMBMMR Bull. 63, 171 p. [Also, see Cooper and Davis, 1967.]

Birkhoff, Garrett/\VVarga, var., Several works on theory of BVP (dating back to 1960°s or earlier).

Borton, R.L., 1968, General Geology and Hydrology of North-central Santa Fe County, New
Mexico, N.M. State Engineer Office, Santa Fe, NM.
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Borton, R.L.,1974, A listing of geohydrologic data for 106 exploratory holes drilled by  Nuclear
Dynamics, Inc., in Rio Arriba, Sandoval, and Santa Fe Counties, 1970-72. NM State Engineer
Office Open-File Report, Santa Fe, NM.

Boyle Engineering Co. (Certified by K. Wayne Welty P.E.(NM)), 1997, Feasibility Study for Rio
Grande Diversion System, Executive Summary, 1997. Prepared for City of Santa Fe and
Santa Fe County Water Company, under the Auspices of PNM Water Services. Denver CO,
79 p. References footnoted per page; Additional Tables and Figures (in text). (see zs 2000x)

Bundy, W. M., 1957, Argillization in the Cochiti Mining District, New Mexico: in
Clays and Clay Minerals, Proceedings of the Sixth National Conference on Clays and Clay
Minerals.[Hydrothermal alterations of host rocks in relation to previously-mapped faults in
the area; may be useful in relation to probable hydrothermal contributions to ground waters,
especially near faults and/or dikes transecting the Santa Fe Group in the vicinity of fault
zones in the Pajarito Plateau to the north, in the Buckman Wellfield area, and in the La
Bajada area.].

, 1958, Wall-rock alteration in the Cochiti mining district New Mexico: NMBMMR Bull.
59, 71 p. [Out of print, 2005; see Bundy, 1957.].

Capra, Fritjov, 1984, 2000, The Tao of physics: Shambala, Boston.

Carslaw, H. S., 1921, Introduction to the mathematical theory of the conduction of heat in solids
(2d ed.): London, Macmillan, 268 p.

and Jaeger, J.C., 1959, Conduction of heat in solids (2d ed.): Oxford University
Press, 510 p.
[Conduction in an anisotropic solid is introduced on pages 38-49.]

CES, 2000, 2002, LCVASSA Petition to EPA and 2002 Addendum: Citizens for Environmental
Safeguards (see website <www.environmentalsafeguards.com>).

Clebsch, Alfred (ed.), 1993, 1994 (corr. printing), Selected contributions to ground-water hydrology
by C.V. Theis, and a review of his life and work. Contributions by C. V. Theis, Charles A.
Appel, Alfred Clebsch, and Robert R. White: USGS WSP 2415, 70 p. USGPO, Washington
DC.

Cooper, J.B., and L.V. Davis, 1967, General occurrence and quality of ground water in Union
County, Mew Mexico: NMBMMR Ground-water report 8, 168 p.

Core, Andrew, 1996, Memo on revision of aquifer models for Santa Fe area: NMSEO.
Cushman, R.L., 1965, An Evaluation of Aquifer and Well Characteristics of municipal  well

fields in Los Alamos and Guaje Canyon, near Los Alamos, New  Mexico. U. S. Geological
Survey Water-Supply Paper 1809-D, 50 p.
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Daubree, G.A., 1887, Les eaux souterraines: Ch. Dounod, 49 Quai des Augustins, Paris,
446 p. [See Daubree’s concepts and terminology in Theis (1994, p.34)].

Disbrow, A.E., and W.C. Stoll, 1957, Geology of the Cerrillos area, Santa Fe County, New Mexico:
NMBMMR Bull. 48, 73 p.

Fiedler, A.G., and S.S. Nye, 1933, Geology and ground-water resources of the Roswell
artesian basin, New Mexico: USGS WSP 639, USGPO, Washington DC, 372 p.
[See discussion of use of term”aquifer” by Nye (and others) in Theis (1994)].

Fleming, Bill, 1994, Final Report, La Cienega water supply/demand analysis. Report for Santa
Fe County, May 25, 1994, 36 p. + Appendices. [See review by Z. Spiegel (2000) in CES website.].

Griggs, R.L., 1964, Geology and ground-water resources of the Los Alamos Area,
New Mexico. U.S. Geological Survey Water-Supply Paper 1753, 107 p.

Hantush, M.S., 1966, Analysis of data from pumping tests in anisotropic aquifers: Jour. Geophys.
Research, vol. 71., no. 2, p. 421-26. [Hantush has published many papers on anisotropic,
dipping, and leaky or mutually-leaky aquifers. List is available from NMIMT Hydrology
Dept.., Socorro NM. A paper on dipping aquifers is in response to a 1954 suggestion by
Spiegel that analytic solutions of flow in dipping beds were needed. Also, see Theis, 1994,
p. 34.

Hearne, G.A., 1985, Mathematical model of the Tesuque aquifer system near Pojoaque, New
Mexico: USGS WSP 2205, 75 p.

1985a, Simulation of an aquifer test on the Tesuque Pueblo Grant, New Mexico:
USGS WSP 2206, 24 p.

JSAI (John Shomaker & Assoc. Inc.), 2001, Hydrogeology, ground-water flow model, and
model-based predictions of drawdown and streamflow depletion,

Eldorado area, Santa Fe County, New Mexico: Prepared for Eldorado Area
Water and Sanitation and NMSEO, July, 2001. [See annotation in CES files.]

Koopman, F.C., 1975, Estimated ground-water flow, volume of water in storage, and potential
yield of wells in the Pojoaque River drainage basin, Santa Fe County, New Mexico: USGS
Open-File Report 74-159, 33 p.

McLin, S.G., et al., 1998, Water Supply at Los Alamos during 1997. Progress Report LA-13548-
PR, issued Dec. 1998 by Los Alamos National Laboratory, Los Alamos NM, 50 p.[ZS
summary: STATISTICS: Water right 5,541 ac. ft./year. Potable water supplies for
municipal and some industrial uses in1997were obtained, from north to south, (a) Guaje field
(21% of total supply, from 6 wells; another well damaged and discontinued in1986); (b)
Otowi field (17% of total supply, all from one well; second well not used 1997); and (c)
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Pajarito field (62% of total supply, about half of which was from one of the 5 wells in the
field)].

Mourant, W., 1980, Hydrologic Maps and data for Santa Fe County, New Mexico: NMSEO
Basic Data Report (with USGS). [See notes in CES 2000 references].

Papadopulos, S.S.,1965, Nonsteady flow to a well in an infinite anisotropic aquifer: IASH,
Symposium of Dubrovnik, p. 21-31.

Rogers, M.A., 1995, Insert for Geologic Map of the Los Alamos National Laboratory Reservation.
Report to LANL by MARA, INC., Los Alamos NM, 21 p. [“Background” section (p. 1-2)
documents laxity of LASL/LANL in funding and managing coordinated and extended
geologic mapping, complete waste-site identification and characterization, and monitoring
and other investigations needed to guide and accomplish remediation of waste contamination

events.

Santa Fe County Board of Commissioners, 1980, Santa Fe County General Plan and Land
Development Code. County of Santa Fe, Santa Fe, NM.

Shomaker, J.W., 1974, Interpretation of well logs in Buckman well field, and general limits of
Tesuque Formation aquifer. Prepared for Black and Veatch Consulting  Engineers.

Shomaker, J.W., 1975, Drilling and testing of wells in shallow alluvium of Rio Grande channel,
Buckman area, Santa Fe County, NM. Prepared for Black and Veatch, Consulting Engineers.

SPI, 1979, When the rivers run dry: Color film, 16 mm, color/opt. sound, 29 min.
Distributed by Univ. of California, Berkeley, Media Resources.[Aerial and
ground photos of upstream effects of dams on channel aggradation, widening,
and increase in evapotranspiration areas.] (Also, see Spiegel, 1978-9).

Spiegel, Zane, 1950, Water quality at Military Radar Base, El Vado Dome, El Vado, Rio
Arriba County, NM: Report for USGS-WRD, Albuquerque [Office or archive files?]. [Well
at crest of dome yielded high sulfate water from gypsum beds, below the dry Dakota
Sandstone, causing intestinal illness for staff and unwary visitors. Water chemistry had not
been investigated by health “experts”, who thought the problem was bacterial and advised
boiling the water, which tends to increase the sulfate concentration. On the basis of a spring
(est. flow 25 gpm) on the east flank of the dome that had good quality water, probably from
the Dakota Sandstone, by leakage along a fault in overlying shale exposed in an arroyo
bank., a new well was drilled nearby. This well provided comparable water from the Dakota
Sandstone, in quantities sufficient to encourage several local ranchers to drill similar wells to
irrigate alfalfa.]

, 1953+, Numerous reports to NM Health Dept. [mostly during employment by NMOSE]

on Mutual Domestic Water Consumers Association (MDWCA) projects from 1953 to 1957,
and other years, mostly in upper Rio Grande basin.
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, 1954, Ground-water flow in dipping aquifers rimming the Black Mesa Basin, AZ:
University of Utah, Geology Dept., ground-water seminar paper. Salt Lake City.

, 1955, Geology and ground-water resources of north-eastern Socorro County, New
Mexico: NMBMMR Ground-Water Report 4, 99 p. [Flow in a dipping aquifer of Permian
age; windmill-well recovery tests; depths of Rio Grande inner valley alluvium.].

, 1957, Expert testimony in City of Albuquerque vs. S.E. Reynolds..., 1957 in defense of
the 1956 declaration of the Rio Grande Underground Water Basin (RGUWB).

, 1958, Effect of post-glacial rise in sea level on aggradation of alluvium of Rio
Grande in New Mexico and west Texas: Newsletter of Geomorphology Division of Geol.
Soc. of America.

, 1961, Geology and Hydrology of the Lower Jemez River area, Sandoval County, New
Mexico: NM Geol. Soc. Guidebook, Field Conf.12, p. 132-138.
[Information on depth to bottom of inner valley alluvium, based on common occurrence
of boulders and large gravel at the base, and origin in large part from reworked boulders
of an “axial gravel unit” of the Santa Fe Group which interfingers with laterally-derived
sediments throughout the Rio Grande valley, upstream beyond the site of Cochiti Dam
and reservoir, as well as downsteam.].

, 1962, Hydraulics of certain stream-connected aquifer systems: NMSEO
Special Report, 105 p. [Geology of Rio Grande rift, plus new concepts, terminology, and
solutions of several new “mutually leaky” analytic models plus index to 50 published BVP
solutions.].

, 1962a Index to published solutions of 100 BVP: Report to NMSEO.

, 1963, Water resources in Spiegel and Baldwin (1963, p.91-205). [Fig. 31; p. 191-2, shows

by inflow/outflow equation for direct precipitation on plains portion of Cienega unit of
principal aquifer system, based on USGS measured total unit ground-water discharge, that
annual average recharge is about 0.5 inch (see Spiegel, 1963a). P. 178-86 indicate that
pumping from deep strata dewaters portions of upper aquifer element, in part by cross-bed
leakage, a phenomenon taken into account by methods developed by C.E. Jacob, M.S.
Hantush, and others.].

, 1963a, Water Resources of New Mexico: Report for State Water Plan,
NM State Engineer Office, Santa Fe; 68 p. + Figures and Tables. Copy available
at cost from Forest Guardians, Santa Fe NM.
Federal grant project for a Water Plan, via NM State Planning Office, but
withheld by S. E. Reynolds (because it provided scientific evidence that might
have reduced NM *“pork-barrel” appropriations). Includes (1) a review of USCE (1947)
misrepresentation and other information on anthropogenic causes of floods on the Rio
Grande, and (2) illustrated explanation of principles of regional areal natural recharge
processes, which are also applicable to leached contaminants from solid waste disposal sites.
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, 1964, Ground-water quality in alluvial sediments of aggrading rivers:
Paper submitted to International Geological Congress (IGC), 1964 International
Conference of IGC in Athens, Greece. Published in Proceedings, 1964, 4p.

[Role of repeated cycles of evapotranspiration-concentration of salts in river floodplains,
adsorption of solution ions on clay particles in channels or floodplains, burial by aggrading-
river flood deposits, later transfer of adsorbed ions to more dilute solutions and transport of
exchanged ions to more permeable sediment lenses, and thence to modern wells, drains, and

base flows.].

, 1968, Construction of ground-water flownets: Univ. of Minnesota,
Minneapolis, Geology Dept. Ground-water hydrology, Spring Quarter.

, 1971, Fallacies in ground-water concepts on Long Island: Paper read to 1971 Annual
Meeting of Amer. Assoc. Advancement of Science (AAAS), December,
1971. Abstract in “Science”, Jan. 1972.

, 1972, Engineering Geology of the Canadian River Canyon, Quay County, NM:
NM Geol. Soc. Guidebook, Field Conf. 23, East-central New Mexico:
[Data on dams, wells, and bridge piers indicate gradual thickening of inner
channel alluvium on Triassic rocks from 25 feet near Springer NM to more than
100 feet in western Texas, probably due to post-glacial sea-level rise of about 400
feet in the last 10,000 years. See Spiegel (1955, 1961, 1968) for comparable evidence on the
Rio Grande in New Mexico and Texas.]

, 1975, Preliminary report on the hydrology of the Cienega area, Santa Fe County,
New Mexico: © Zane Spiegel. Report to Santa Fe Downs. (Open-file  copy in NMOSE Water
Rights files).

, 1978, Review by Zane Spiegel, April, 1978, of water resources aspects of “Santa Fe
County General Plan”, March 1977: 11p. + 3 Appendices, including annotated list of 80
examples of local hydrology reports, most with false assumptions, particularly the existence
of a positive “safe yield”. [Copies submitted to Santa Fe County and Metropolitan Water
Board.]

, 1978-9, Information and editing supplied to Shoshoni Prod. Inc (SPI, 1979) for color film
“When the Rivers Run Dry” 29 min. (UC Berkeley, Media Dept.).

[Script and narration written by M.L. Grossman under grants from NSF and

private donors, following suggestions by Spiegel on project concept, location and aerial
shots, technical advice on Rio Grande geohydrology and geomorphology, and editing of (English
and Spanish) narrations. Shows natural history of Rio Grande and Gila Rivers, traditional
beliefs and historic uses of these rivers, their tributaries, and their sources by Native
American Nations and Hispanic colony community acequias, and consequences of ignorance of
hydrologic cycle and disregard of historical non-sustainability. Harry O. King, archaeology
consultant on pre-history, supplied evidence for ancient Gila River Valley soil water-
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logging and salinization. Shown nationally on PBS TV in 1979, nominated to
international documentary film festival in New York City, 1981.

, 1981, Construction of ground-water flownets: Supplementary notes to students of
Advanced Ground Water course regarding the text “Ground Water” by Freeze and Cherry
(1979). Ohio State University, Columbus.

, 1996, “Modern Myths in Ground-Water Hydrology, Interdisciplinary
Education, and Adverse Effects of Common Ground-Water Fallacies”,
in Proceedings of the Second Annual Conference of the Interdisciplinary
Environmental Association (IEA), Newport RI, June 1996..
Published by IEA, Assumption College, Worcester MA.

, 1996a, ZS| Monetary Models of Aquifer Systems:.

[Contains notes on logical analysis of “safe yield” fallacy and use of
“safe-yield equivalent” fallacy used on Long Island, NY.] [MMSSCB, v.2.0]

, 1996b, Review by Zane Spiegel on 960918 of “Bioregionalism and Water Quality
Management”, by Dr. Dean N. Birch, John Carroll University.

Review of paper submitted to 1996 IEA Conference in Newport RI, 2 p.
[For original paper and published comments, contact IEA, Assumption College, Worcester
MA ]

, 1999, History of the nitrate plume/mound created by Santa Fe municipal sewage
effluent: Memo to Mayor of Santa Fe, NMED, and Santa Fe County Commission, Dec. 1, 1999,
3 p. © Zane Spiegel, 1999. [sfNO3hist]pb145B.

, 1999a, Water quality, hydrologic concepts, and water planning: Memo to Mayor of
Santa Fe, NMED, and Santa Fe County Commission, Dec. 2, 1999, 1 p.
© Zane Spiegel, 1999.

, 2000, History of Santa Fe River nitrate contamination and studies--a  preliminary
summary. ZSI Open-file Report, © Zane Spiegel, March 2000, 10 p. [SFrivN03.00].

, 2000a, Review by Zane Spiegel of selected portions of the May 1998 City of Santa Fe
Treated Effluent Management Plan (TEMP 98 Report). Open-file Report to City of Santa Fe, ©
Zane Spiegel, April 9, 2000, 7 p. + App. A. [zZTEMP98x1].

, 2000b, Revised review by Zane Spiegel, 000411, of "Final report, La Cienega water
supply/demand analysis" by Bill Fleming, for Santa Fe County, May 25, 1994, 36 p. +
Appendices. ZSI Open-file Report to Santa Fe County, NM, © Zane Spiegel, April 11, 2000, 7
p. [flem94Rev0411].

, 2000c, Letter to Rio Grande Sun (Espanola) regarding well failures caused by excessive
pump capacities. July 10, 2000, 2 p.
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Spiegel, Zane, 2000d, Review of Boyle (1999) engineering report on proposed San Ildefonso
site for Demonstration Collector Well: Memo to City of Santa Fe (see
CES website).

Spiegel, Zane, 2001e, Review of BIA (2000) EA on proposed Santa Fe City/County
Demonstration Collector Well in Rio Grande alluvium at San Ildefonso Pueblo.

Memo to USBIA (see CES website).

Spiegel, Zane, 2001f, Fundamental concepts of ground-water recharge: Memo ?

dated 011207, to LANL MDA-H site Advisory Group, 4 p. <lanlRechHsite>.

(Copyright, 2001, Zane Spiegel; revised and expanded from previous documents to Santa
Fe Water Quality Task Force (SFWQTF) dated 010816 and 010821.)

, 2000g, Review of Clebsch (1993; corr. printing, 1994): [Letter responding to Clebsch
request for comments includes notes on flownets, Theis” writings on biography, aquifer
concepts and terminology, and anisotropy (see CES website).].

, 2003, Review by Zane Spiegel, Ph.D. of USBLM EA for Buckman supplemental wells:
BLM files, Albuquerque or SF (also see CES website).

[Notes omission of effects of buried-valley filling (by coarse basal beds of the Ancha
Formation) on spring depletions at Cieneguilla and Cienega by old and new Buckman wells.
Notes failure to discriminate between (a) small-scale and/or homogeneous anisotropy
effective throughout an aquifer or aquifer element and (b) large-scale anisotropy, such as that
caused by north-trending blocks bounded by parallel faults, and their different effects on
aquifer water levels and connected springs. Summarizes classes of anisotropic aquifer
elements.].

, 20034, Statement by Zane Spiegel, 030304/1020: Introduced and requested by John
Hawley after summary by Scott Baldridge of “Summer of Applied Geophysical Experience
(SAGE)” at Second Annual Espanola Basin Workshop, March 4, 2003, Santa Fe, NM.
[Expansion of oral statement was made in Appendix NRC of Spiegel (2003) cited above,
regarding need for a formal name for geophysical exploration using aquifer water-level
contour maps, such as “Hydrogeophysical Exploration”. Text of expansion is available at
CES website.].

, 2000-2005, Various reports on Santa Fe area and nearby areas to the north:
(see CES website).

Sun, M.S, and Brewster Baldwin, 1958, Volcanic rocks of the Cienega area, Santa Fe County, New
Mexico: NMBMMR Bull. 54, 80 p.

Theis, C. V., 1937, Amount of ground-water recharge in the southern High Plains: Amer. Geophys.
Union Trans., 18" Ann. Mtg., v. 18, pt. 2, pp. 564-8.
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, 1938, Ground water in the Middle Rio Grande Valley, New Mexico: in National
Resources Committee, Regional Planning, Part 6; Rio Grande Joint Inv.
of the Upper Rio Grande basin, 1936-7, v. 1. Pt. 2, Ground-water resources.
USGPO, Washington DC, p. 268-301.

, 1941, The effect of a well on a nearby stream: Amer. Geophys. Union
Trans., 22d Ann. Mtg., v.22, pt. 3, p 734-8. (Also, USGS GW Note 14, 10 p.,
1953).

, 1993, 1994, Aquifers, ground-water bodies, and hydrophers: in Clebsch (1993, 1994, p.
33-37).

USBIA, 2000, Environmental Assessment (EA) by U.S. Bureau of Indian Affairs (USBIA) of
Demonstration Project for Collector Well in Rio Grande Alluvium at San Ildefonso Pueblo,
Santa Fe County NM (see Spiegel, 2001e, for response).

USBLM, 2003, Environmental Assessment for Buckman Supplementary Wells: Report prepared by
Tetra Tech Inc. [See review (Spiegel, 2003) for response, which also contains expansion of
oral statement on proposed new term “Hydrogeophysical Exploration” made by Spiegel on
030304,at EBtAG. Conference in Santa Fe].

USCE [US Corps of Engineers], 1947, Report on flooding of Rio Grande in 1941-2 and
otheryears: USCE, Albuquerque, NM.

[Text blames high Rio Grande discharges for most of the flood damages

in the Albuquerque area in 1941-2, but fold-out longitudinal profiles of the river

from Cochiti to the head of Elephant Butte Lake prove that the lake waters,

beginning in 1915, caused the formation of a huge delta which propagated

upstream rapidly, causing flooding of the lands and houses of San Marcial,

waterlogging or flooding of many nearby lands, and the destruction of a railway

bridge (ATSF) near San Marcial in the 1920’s (see above references SPI (1978), Spiegel
(1961, 1963a, 1978-9)). A (19107?) document, previously suppressed, obtained from the
Library of Congress by an expert witness for Intel Corp. in a water rights hearing in Socorro
showed that Federal engineers knew that Elephant Butte Dam would cause flooding
upstream, but thought that property owners there would ascribe flooding to natural causes.
Profiles in the report also show that wedges of sediment had also accumulated upstream of
irrigation diversion dams (at San Acacia, Isleta, and Cochiti) built by the U.S. Bureau of
Reclamation (USBR) in 1927-8, from which it can be concluded that much, if not all, of the
flood damages near Albuquerque during the 1941-2 floods were caused by Isleta diversion
dam, not just by natural causes.]
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Appendix A 3.3.3. TABLE B.
Domestic wells Source Data by Township and Range
from the OSE website <http://iwaters.ose.state.nm.us>

Township | Range Domestic wells
T14N 8E 446
9E 219
TI15N 7E 32
8E 693
9E 232
10E 199
T16 N 6E 85
7E 4
8E 999
9E 909
10E 605
T17N 5E 7
6E 0
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TE 3
8E 231
9E 1245
10E 185
11E 10
T18N 5E 6
6E 0
TE 3
8E 26
9E 292
10E 446
11E 6
T19N 5E 1
6E 1
TE 4
8E 641
9E 977
10E 43
11E 0
T20N 5E 1
6E 1
7E 8
8E 1505
9E 897
10E 7
11E 2
12E 3
Sheet 1 Subtotal 10973

TABLE B CONTINUED.

Domestic wells Source Data by Township and Range from the OSE website

Township | Range Domestic well

T 21N 5E 4
6E 1
7E 65
8E 1180
9E 506
10E 130
11E 19
12E 1
13E 3

T21 N 5E 3
6E 1
7E 65
8E 1180
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9E 506
10E 130
11E 19
12E 1
13E 3
14E 4
T22N 5E 3
6E 1
7E 182
8E 169
9E 248
10E 3
11E 78
12E 83
13E 13
14E 14
T23N 5E 19
6E 35
7E 80
8E 55
9E 35
10E 289
11E 29
12E 68
13E 4
T24N 5E 6
6E 0
Table B Subtotal 5235
Table B | Continued 4
Township Range Domestic well
Domestic wells
T24N 7E 48
8E 19
9E 35
10E 5
11E 113
T25N 6E 7
7E 35
8E 29
9E 25
10E 5
T26 N 6E
7E
8E 33
9E 25
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Appendix B

10E 6
T27N 6E
7E
8E 2
OE 4
10E 10
T28N 6E 3
7E
8E 2
OE 7
10E 25
T29N 6E 10
7E 1
8E 4
9E 9
10E 0
T30N 8E
9E 1
688
| Sub- ‘ SHEET 688
| Totals 1
SHEET 5235
2
SHEET 10973
3
Grand total 16973
Table B.
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APPENDIX B

NUMERICAL SIMULATION MODELS OF SANTA FE AREA AND LCVASSAS

Akin Model: Shortly after the extension of the RGUWB into the Santa Fe area
(1968), the late P.D. Akin, then Chief of the Hydrology Section of NMSEOQ,
programmed a small HP desk-top computer to calculate time-delayed drawdown
effects of a well in the Ancha/Tesuque aquifer system on a central point along the
spring-discharge line on the east side of La Cienega valley. For most of the cases in
which this was used (“transferred-to” wells located a great distance away from the
spring area) the Akin Model, which took into account some aquifer-edge
boundaries (by use of standard image theory) to the south and east of the spring
area, was probably satisfactory, However, for a well located near the spring area,
considerable error in calculation would be expected unless the water supply (spring
or baseflow reach) for the “transferred-from” right was actually at or very near the
point-of-calculation.

Effects on springs at Cieneguilla and San Marcos Arroyo were apparently
not taken into account at all, possibly in part because by that time the original
Cieneguilla springs were overwhelmed by sewage effluent, and the San Marcos
Arroyo diversion was underground, without known measurement or metering and
the ownership of the springs was being disputed.

Wasiolek Model: For a few years, a more sophisticated, but more defective,
model, created by M. Wasiolek, another employee of the NMSEQ, was used for
similar water rights transfers from the La Cienega area. This model was based on a
grid of nodes in a finite block, but the boundary conditions near the spring area
were improperly chosen, so that any nearly any calculation made with this model
would require improper “adjustments” in aquifer parameters to simulate any
historic period even approximately, and probably only within certain time limits.

USGS (Hearne) Models: These models were originally developed by Hearne (1985,
1985a), using some results from an early version of Theis (1993) to take into
account the known anisotropy of the Tesugue Formation in the Pojoaque-Tesuque
area. They were later generalized for use elsewhere, including the Santa Fe area.
As noted in the text narrative (Sec. 3.3.4 ( ), the presence of local saturation in
overlying, nearly horizontal Ancha Formation complicated (in part “short-circuited”
) flow in the generally less permeable and westerly dipping Tesuque Formation. As
in other numeric models, some boundary conditions and simplifying assumptions
introduce the possibility that predictions for some locations and/or time periods may
be erroneous.
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APPENDIX B

NUMERICAL SIMULATION MODELS OF SANTA FE AREA AND LCVASSAS

Akin Model: Shortly after the extension of the RGUWB into the Santa Fe area
(1968), the late P.D. Akin, then Chief of the Hydrology Section of NMSEOQ,
programmed a small HP desk-top computer to calculate time-delayed drawdown
effects of a well in the Ancha/Tesuque aquifer system on a central point along the
spring-discharge line on the east side of La Cienega valley. For most of the cases in
which this was used (“transferred-to” wells located a great distance away from the
spring area) the Akin Model, which took into account some aquifer-edge
boundaries (by use of standard image theory) to the south and east of the spring
area, was probably satisfactory, However, for a well located near the spring area,
considerable error in calculation would be expected unless the water supply (spring
or baseflow reach) for the “transferred-from” right was actually at or very near the
point-of-calculation.

Effects on springs at Cieneguilla and San Marcos Arroyo were apparently
not taken into account at all, possibly in part because by that time the original
Cieneguilla springs were overwhelmed by sewage effluent, and the San Marcos
Arroyo diversion was underground, without known measurement or metering and
the ownership of the springs was being disputed.

Wasiolek Model: For a few years, a more sophisticated, but more defective,
model, created by M. Wasiolek, another employee of the NMSEQ, was used for
similar water rights transfers from the La Cienega area. This model was based on a
grid of nodes in a finite block, but the boundary conditions near the spring area
were improperly chosen, so that any nearly any calculation made with this model
would require improper “adjustments” in aquifer parameters to simulate any
historic period even approximately, and probably only within certain time limits.

USGS (Hearne) Models: These models were originally developed by Hearne (1985,
1985a), using some results from an early version of Theis (1993) to take into
account the known anisotropy of the Tesugue Formation in the Pojoaque-Tesuque
area. They were later generalized for use elsewhere, including the Santa Fe area.
As noted in the text narrative (Sec. 3.3.4 ( ), the presence of local saturation in
overlying, nearly horizontal Ancha Formation complicated (in part “short-circuited”
) flow in the generally less permeable and westerly dipping Tesuque Formation. As
in other numeric models, some boundary conditions and simplifying assumptions
introduce the possibility that predictions for some locations and/or time periods may
be erroneous.
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of Theis’ work to create his groundwater models for aquifer test analysis and
regional aquifer flow, respectively.

Wilson, Lee, and D.N. Jenkins, 1979, Ground-Water resources of Santa Fe
Country. in NM Geol. Soc. Guidebook, 30th Field Conference, Santa Fe Country,
p.293-298.

Summarizes revised interpretation of La Cienega area springs in Spiegel
(1975); problems of anisotropic and two-aquifer conditions in the Pojoaque-Tesuque
area and modeling conditions near Buckman and Pojoague-Tesuque (see
Reference list for Numerical Modeling, in App.B herein; corrects obvious conceptual
error of Shoemaker (1974, 1975) in relation of the Rio Grande to aquifers near
Buckman (Rio Grande receives aquifer discharge rather than providing recharge).
[Resolution offered is in recognizing, with concepts and terminology from Spiegel
(1954, 1955,1967, 1982), that naturally the aquifer discharged to the Rio Grande and
tributaries by upward leakage, including fracture paths, and lateral flow (along the
strike) to broadly disseminated and remote discharge areas, and that the combined
drawdown cones of Buckman and Los Alamos wells eventually will have expanded
and deepened sufficiently to allow (1) initially, reduction in upward leakage to
rivers, and eventually, (2) reversal of the head gradients so that induced recharge
or induced inflow occurs from shallow aquifers and associated rivers,
providing the link of wells and senior water rights correctly (at least
conceptually) adopted by the NM State Engineer Office (see references by
Akin and others in this list).]

Wilson, Lee, 1984, Water Supplies for the Santa Fe Area, New Mexico, a Status
Report. Hydrological Support Document prepared for the Metropolitan Water
Board. Lee Wilson and Associates, Nov. 220, 1984, 22 p.+ 4 Appendices.

Appendices contain a useful chronological reference list and an author-
alphabetized summary (one or more paragraphs per report) of each of 76
references
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