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US Hwy 70 - Hondo Valley
Permian Yeso & San Andres Fm.

San Andres formation (middle Permian)

4| Thickness - 1000 ft, extremely important regional aquifer

It consists of gray limestone, dolomite, and is thin to massively
¥ bedded. Gypsum beds may be present.

The unit has been thinned by dissolution and exhibits karst
features, sinkholes, and collapse breccias, particularly where
gypsum has been removed. Wells drilled in the formation
encounter cavities, enlarged solution fractures, and joints.

The Snowy River Cave, Ft. Stanton, is the named & discovered
part of an extensive underground cave & ephemeral stream.

Yeso formation (Lower Permian)
Thickness - 1300 ft, major aquifer in eastern part of Upper Rio
» Hondo Basin
-+ The upper two-thirds of the formation are composed of yellow-to-
red sandstone and siltstone interbedded with gray-to-tan silty
limestone and dolomite; the lower one-third is mainly composed
. § of gray-to-white gypsum and anhydrite and interbedded siltstone.

;’“« \-, Secondary porosity & permeability caused by dissolution along
. B fractures, bedding planes; tight intraformational folding may be a
**%¥ barrier to groundwater flow, but may assist in creating fractures,



San Andres
Formation

Note flat-lying beds
capping hills

Yeso
Formation

Tight folds, steep
dips in limestone
beds; intense
fracturing may
help water
storage and
transmissivity. It
definitely creates
“damming” that
impedes GW flow.







' Regional aquifer
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Hwy 220 Ft Stanton Road
U. Cretaceous Mesaverde Fm.

Mesaverde Group
Thickness - 1500 ft -
Alternating sandstones
and shales. The shales
are usually black
(coaliferous) with plant
fossils. Is a poor reservoir
except where sandstones
are faulted or fractured,
but even then, proximity
to Mancos Shale can
cause problems.
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Mesaverde Sandstones & Shales intruded by
an igneous dyke, West of Capitan




Igneous Rocks - Volcanoes
Lava & Ash flows; intrusive dykes, sills,
laccoliths

Stock - visible high on Baldy, Monjeau

Laccolith - (Capitan Mts.)

Dykes — numerous examples - these
/ intrude previously deposited lavas or
sedimentary rocks, exploiting pre-existing
zones of weakness, and may be
preferentially fractured
Sills — usually don’t see them unless
exposed by erosion

Mt. St. Helen’s 1980 eruption



https://www.youtube.com/watch?v=-H_HZVY1tT4

Swiss Chalet Hill - Many volcanics are
explosion breccias & pyroclastic flows




dykes

Horseshoe Bend -
t by igneous
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Ski Run Road across from Eagle Creek
turnoff - major dykes cut by later dykes
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~\ Alluvial valley fill -
_ = = = === boulders, gravel, sand,
e dn s S L s B 8 mud —age ~12,000 yrs

limestone & evaporitic
mudstone —age ~270 my




* Regional dip to the east

A Layer Cake With « Ruidoso Fault Zone

 Mescalero Arch (Anticline)

Issues  Local dips to the west

« Variable hydrological properties
(porosity & permeability)
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Faults & Fractures
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Dissolution & Karst




Homogeneous Model

*\
T condensation
to land eyaporation / A
from precipitation evaporation
from land

evaporation™ transpiration—""

from water from vegetation

surface B ; :
¥ _;evaporation evaporation
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{i5from soil | from ocean
¥ 1 evaporation
from reservoir

water table ~ [ precipitation
infiltration Sl N ES pt= surface outflow to ocean
N subsurface N l
percolation e, flow o aESS
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(GeER) \. _, —groundwater outflow P
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saltwater intrusion
soil moisture groundwater ocean covers 71 percent of Earth's surface

© 2015 Encyclopaedia Britannica, Inc. 196,950,000 sg mi (510,000,000 sq km)



Let’s talk about water....

Table 1. Distribution and sources of water on Earth.

Water volume Percentage of Percentage of
Water source (cubic miles) fresh water total water
Oceans 321,000,000 - 96.5000 i
Glaciers and permanent snow 5,773,000 68.700 1.7400
Groundwater 5,614,000 - 1.6900 All other things being
Saline 3,088,000 - 09300 | equal, groundwater
Fresh 2,526,000 30.100 0.7600 storage represents 4-5
Ground ice and permafrost 71,970 0.860 0.0220 orders of magnitude more
Lakes 42,320 - 0.0130 volume than
Fresh 21,830 0.260 0.0070 rivers/streams.
Saline 20,490 - 0.0060 —
Soil moisture 3,959 0.050 0.0010
Atmosphere 3,095 0.040 0.0010
Swamp water 2,752 0.030 0.0008
Rivers 509 0.006 0.0002 -
Biological water (plants and animals) 269 0.003 0.0001

Adapted from Shiklomanov (1993).

www.ext.vi.edu
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) e 1" UPPER RIO HONDO BASIN

Tulsyosa Basin

> Where does the water come from?
> Rain
> Where does the water go?
> Evaporation & Transpiration
> Stream flow
> Aquifers (groundwater), including
underflow
> Human use

l
Q
I
I
l
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I
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The answers to these questions varies
depending on where you are:

Three areas are defined by geology,

2 R.ud w0 Downs

g s ¥ S T aquifer characteristics and hydrologic
= =T +___ LLINCOLNCOUNTY & .
i F it | OTERO COUNTY | behavior:
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2. Central Basin
3. Hondo Slope
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UPPER RIO HONDO BASIN

> Where does the water come from?
> Rain
> Where does the water go?
> Evaporation & Transpiration
> Stream flow
> Aquifers (groundwater), including
underflow
> Human use

The answers to these questions varies
depending on where you are:

Three areas are defined by geology,
aquifer characteristics and hydrologic
behavior:

1. Mountain Block
2. Central Basin
3. Hondo Slope



Mean annual precipitation, in inches
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STREAMFLOW 1930-2010

San Patricio 3

\ 9 N

' W 08388000 <8
15 /{ WR!U Hondo

A 08390020-located 1.1 miles
downstream from the study area

A 08390100-focated 6.8 miles
downstream from the study area

EXPLANATION

15 Subwatershed and identification number
used in this report

= = w— Study area boundary

e U.S. Geological Survey streamflow-gaging

station and identification number

| |

Mean annual streamflow, in acre-feet per year
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—&— (8389055-Rio Bonito near Lincaln

2010




Generalized Long-Term Water Table Elevations Using Selected Wells
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Generalized Long-Term Water Table Elevations Using Selected Wells
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Generalized Long-Term Water Table Elevations Using Selected Wells
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Human Use - Municipalities,
private wells, major
diversions & depletions

Capitan . ,'
Mountains

Fort Stanton

Sierra
,  Blanca

"W Ruidoso. ¥ =f
j ek N i o EXPLANATION
Carr’, . Irrigated area

Joems’ Subdivision or incorporated area
Zsey e = = e Study area boundary

\ ®

\ e et el
STt WE S : Well

Surface-water diversion

I' . Private domestic
H . Agricultural o livestock

. Municipal supply or public supply

| | | |

Table 5. Estimated 2005 water diversions and depletions from the upper Rio Hondo Basin study area, Lincaln County, New Mexico.

[All values in acre-fu'yr, acre-feet per year|

2005 diversions

(acre-ft/yr)
Public water . Suhtntal. o
Private . . domestic, Subtotal of
supply . Bonito . . Commercial . . Total
Source . Agriculture? supply s Livestock . . commercial agriculture L
(domestic) ! Pipeline* and industrial® ) ) N diversions
ms' wells and industrial,  and livestock
' and pipeline
Groundwater 1,614 3353 920 0 228 1,605 4139 3,581 7,720
Surface water 2383 11,028 0 3,088 194 0 5471 11,222 et
Tonal 3,997 14 381 920 3,088 422 1,605 9,610 14,203 24 413
L] *
Total Diversions = 24,413 ac-ft/yr
2005 depletions
(acre-ft/yr)
. Subtotal of
Public water . .
Private . . domestic, Subtotal of
supply . ; Bonito . . Commercial . . Total
Source . Agriculture supply s Livestock' . - commercial agriculture .
(domestic) Pipeline and industrial . . . depletions
msS wells and industrial,  and livestock
' and pipeline
Groundwater 807 1,911 690 0 228 803 2514 2,139 4,653
Surface water 1,192 4,400 0 3,088 194 214 4,280 4,594 8874
Total 1,999 6,311 690 3,088 422 1,017 6,794 6,733 13,527

D. Total depletions in 2005 (13,527 acre-feet per year) TOtal Depletions - 13’527 ac-ft/yr:

7.5%

1.017

[ 1]

foe 6,311
6,000 —
g S000 - 46.7%
‘ (0]
= w000 22.8%
= 3,088
2 som (— 14.7%
= 1,999 o)
< zpoo — 51%) 31%
1,000 — 690 423
0 | | [
Public Agriculture Private-supply Bonito Livestock

Commercial

Assume 20,000 year-round population in study area & include municipal, private wells, & commercial/industrial, this works out to
170 gallons/day but if population is tripled to 60K, this is about 56 gall/person/day.

4



33°40'

Watershed Yield:

Available water AFTER

Evapotranspiration is

subtracted from total

Precipitation

(note that only 6 of 16 sub-

watersheds have positive
— RPLE’S) B

Table 8. Watershed-yield estimates from residual of precipitation less evaporation (RPLE) for the upper Rio Hondo Basin study area,
Lincoln County, New Mexico.

[Source for precipitation data is PRISM (1971-2000); acre-ft'yr, acre-feet per year; —, method does not apply because mean annual precipitation is 18.1 inches or

less|
A P Mean annual ET : RPLE
Area Mean annual Total . Total evapo- precipitation
Subwatershed Subwatershed N - evapo-transpi- -
number name {sc!uare prEll:lpl'latl on  precipitation ration transpiration  less evapo-
miles) (inches) (acre-ft/yr) ) |acre-ftfyr)'  transpiration
{inches)’
(acre-ft/yr)
1 Gyp Spring Canyon 334 16.8 29,934 16.8 29.934 -
2 Upper Salado Creck 310 17.3 28,550 17.3 28,550 -
3 Peppin and Padilla Canyons 324 15.9 27,505 15.9 27,505 =
4 East Salazar 231 17.9 22,013 179 22,013 —
5 Magado Creek 349 18.6 34,577 182 33,945 632
B Lower Faio Bonito 50.4 14.4 35,6014 14.4 35,614 -
7 Middle Rio Bomito 502 16.7 44,719 16.7 44,719 -
B Upper Rio Bonito 40.4 26.5 57,159 205 44,0093 3,067
9 Lower Fio Eumdoso 324 14.3 24,796 14.3 24,796 =
10 Lower Eagle Creek 421 18.1 40,673 18.1 40,673 —
11 Upper Eagle Creek 8.1 292 12,630 213 9,183 3447
12 Middle Rio Rudoso 58.0 17.9 55,524 179 55,524 =
13 Middle Eagle Creck 8.0 22.1 9,373 19.2 8,160 1,213
14 Upper Rio Rndoso 18.3 297 28,923 214 20,804 8,119
15 Waterhole Canyon 20.6 17.7 19,508 17.7 19,508 =
16 Cammzo Creck 101.9 22.2 120,421 19.2 104,588 15,832
Total 585.3 594 918 552,608 42 310

'Evapotranspiration calculated by using the MacDonald and Stednick (2003 ) method.

i
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\d__v,f"\‘,-\? 15 Subwatershed and identification number
‘] used in this report
LS " = = = = Study area boundary
!'\ (18386%3‘ U.S. 6 ical Survey flow-gaging
| (,_) station and identification number

| | |

Watershed yield estimates
RPLE = (P-ET) * A * 53.33 = 42,310 acre-ft/year

ET = P- (18.11 + 0.28(P-18.11))



Table 11. Regional water-budget components for the upper Rio Hondo Basin study area,
| All values rounded to hundreds of acre-feet per year (acre-tt/vr); —, no data)
Watershed
Total yield from
Total annual annual precipitation
Inputs {acre-ft/yr) precipitation  evapotrans- less evapotrans-
piration piration
(table 8)
Watershed yield 594,900 552,600 42,300
Total inputs (range): 38 200-42 300
Recharge (range): 10, 200-13 400
Diversions Returns de h:::.m"
Outputs (acre-ftfyr) for all from all P
from all
water uses water uses
water uses
Diversions and depletions 24 40 10,900 13,500
Surface-water output - - -
Deep groundwater output - - -
Total nntnnts (raneel: 37 (0030 400)
Residual (acre-ft/yr) Low High
Eange in sum of input and output terms -2,200 +5,300

1 acre-foot = 325,851.42857 gallons

Total Annual Rainfall
594,900 ac-ft = 2 x 10! gallons

Total Annual Evapotranspiration
93% of total rainfall

Net depletion from ALL WATER USES
32% of Watershed Yield
13,527 ac-ft = 4.4 billion gallons

Municipal Water & Private Wells &
Commercial/Industrial are

27.3% of all Net Depletion

3,693 ac-ft = 1.2 billion gallons

If there are 20,000 people living in
URHB, this works out to 170
gall/person/day which is not realistic.
Tripling full-time population calculates
to 56 gall/person/day: Tourism results
in significantly more water use!



Summary

* The study I’'m summarizing only uses data through 2010! Updates should be done.
* Rio Hondo Basin — 585 mi2

. wajc()jr topographical changes: 12,003 ft (Baldy) to 5,185 ft at confluence of Rio Bonito & Rio
ondo

e Highly variable precipitation temporally & spatially

* Complex geologic history has resulted in numerous aquifers with complex flow & damming
properties

* Complex faulting/fracturing has enhanced ability of recharging aquifers rapidly

» Storage capacity of the aquifers (rock units) is highly variable and probably underestimated by
most studies

e Our county has thrived but could be compromised by a lack of thoughtful planning — we must
understand the bounty & the limitations

* We must take care to preserve the qualities of the land, especially the water resource!

* Use cisterns — catchments to store rainwater for household or garden use, Rainwater Roof Calculator: How
Much Can You Collect? (harvestingaqua.com)

* Educate & Inform
* Every person and business should monitor water use!! How much water do you use/day??



https://harvestingaqua.com/rainwater-roof-calculator/
https://harvestingaqua.com/rainwater-roof-calculator/

A GOOD LOOK FOR MONJEAU & BALDY
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