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HYDROGEOLOGIC REVIEW
SECTIONS 21 AND 22, T16N, RBE

SANTA FE COQUNTY, NEW MEXICO:
by Jack P. Frecst, Eydrogeolcegist

Prepared for Mr. Louls Gonzales, the Brokerage Realty

INTRCDUCTICN

Following are findings of a review of the ground water
resource in.the vicinity of a 42 acre tract near La Cienega
and the Santa Fe alrport {Figure 1). The area occupies
portions of the scutheast quarter of section 21, ana the
southwest quarter of section 22, T16N, RBE, Santa Fe County,
NM. This study supplements the Por 5Su Gracia Water Resource
Study dated June, 1994 {(attached) and reviews additicnal
wells north of Arroyo Chamiso.

To minimize impacts on the shallow water table, and to
minimize septic tank contamination, a suggested well design
focllows.

AQUIFER DESCRIPTICON

For the greater Santa Fe area, the study area is
blessed with an above average water resource. Groundwater
occurs in the Ancha and Tesugue formations, occupyving part
of the greater Santa Fe basin. The agulfer is ccmposed of
sand, gravel, silt and clay. The aquifer 1s moderately to
highly stratified, and ground water flow is primarily
horizontal, to the scuth-southwest.

The Ancha rests on a eroded unconformity on top of the
Tesugue formation. It has been differentiated from the
underlying Tesugque in that it 1s more coarse grained and
less cemented and consolidated. The Tesugque formation often
contains more clay and silt beds. The two aqﬁifer ZONES are

difficult te distinguish in most drillers logs.
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GROUND WATER DEVELOPMENT

The average total depth of over 25 nearby demestic
wells is about 140 feet (Table 1). The wells encountered
water at abqut 60 feet (varying with tbpography) and have an
average yield of 35 gallons per minute. The yield is
dependent on the net thickness of sand and gravel
encountered. Figure 2 illustrates wells in the area.

There are a number of irrigation and commercial water
rights in the area, inciuding the race track. Such demands
on the aquifer are much greater than a domestic well. The
water table may fluctuate seasonzlly or due to high
commercial demand.

Cne well drilled nearby reported drilling granite. The
Guerrero well, RG-56881, Figure 2 and éttached, reported
driiling boulders, sand_énd granite, and clay and granite.
Several other wells reported coarse gravels and beoulders.
This well is difficult to explaif, other than the fact that
the driller has limited experience in this area and may haﬁe
misinterpreted granite boulders and coarse outwash known to
be present in buried stream channels in the secticn. The
well was completed for 8 gpm.

According to a report by Fleming, 1994, the Ancha has a

maximum thickness of about 66 feet of groundwater saturation .

in this area. Most of the domestic wells reviewed in the
attached table are completed, at least in part, in the
Ancha. Several wells are perforatéd near the water table,
which makes them vulnerable to any contaminants that might
seep down, such as szeptic tank effluent. The race track

well is reported to include perforations in the Ancha.
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SUGGESTED PROTOTYPE WELL DESIGHN
TC PRODUCE FROM THE TESUQUE FORMATION
AND ISOLATE THE ANCHA FORMATION

Jack P. Frost
Hydrogeologist
505-466-6435

Prep;ared by:

Modified from the Ground Water Manual
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The Ancha formation has been interpreted as the
principal source of spring flows at La Cienega and Guicu
Creeks. It has been recently suggested that the Ancha
should be cased off from production in new domestic wells.
If cesigned and constructed properly, a domestic well can
isolate the Ancha and produce exclusively from the Tesuque,

' A prominent spring in the approximate groundwater
flowpath cf this area is at Sunrise Springs resort. 1In a
étudy for the resort prepared by AGW Consultants, 1986, they
interpreted that the Ancha is either thin or zbove the water
table in the vicinity of the séring. The AGW report agreed
with Spiegel and Baldwin, 1963, that the spring flows are
asscciated with the Ancha and Tesuque aquifer adjoining much
less permeable wveolcanic rocks where they subcrop in the
vicinity of La Cilenega. Groundwater flow is deflected
upward at this contact. Based on published sources, this
boundary lies abeout one mile southwest of the study area.
SUGGESTED WELL DESIGN

Whatever the actual subsurface conditions may be, the
most effective way to minimize impacts,and protect water
quélity is to isclate the Ancha and complete the well in
deeper sand and gravel formations. A suggested well design
is'illustrated in Figure 3. The most important components
in this design are 1, perforations greater than 60 feet
below the water ﬁable, and 2, a bentonite pellet backfill in
the annular space above the gravel pack/ stabilizer opposite
the slots or perforations. Total depth of this design will
be about 200 feet. _

The Tesuque formation is expected toc possess a Spedific
Capacity of approximately 1 gallon per minute per foot.

Thus a domestic well with more than 25 feet of slots in
porcus sand and gravels should be able teo vield up to 20
gpm.
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SUMMARY AND RECCMMENDATIONS
T

e

the proposed subdivision is underlaln by

O
h

e area
the combined Ancha - Tesugue formation aquifer. Groundwater
production is from sand and gravel beds interstratified with
silts and clays. An adequate resource exists for domestic
puUrposes.

In order to protect the shallow water table and to
isclate production from potential contamination, a well
design (Figure 3) is recommended. Wells should be slotted
or perforated in sand and gravel at least €0 feet below the
water table, gravel packed, and the overlying annular space
should be bhackfilled with bentonite pellets.

~ Water conservation measures and covenants should be
ardopted to conserve the resource. To conserve costs, shared
wells should be considered. Wells with yields of 20 to 25
gpm c¢ould ke shared by up to four houses.

Recause of the presence of permeable solls and a
shallow water table, careful consideration should be given

to the location and construction of septic fields and wells.
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STATE ENGINEER OFFICE - </ |

WELL RECORD

Section 1. GENERAL INFORMATION .93
(A} Ownerof well — PWSSRln Gueetmmn Corardo GUELIEIO Owner’s Well No.P_ﬁ_ZgWZ
R Mann St o r[i ;,.. ‘13
-~ S < {lrrf" ' -
: =

Street or Post Office Address 1817 —
City tnd State Santa—Fe—N ‘"‘ &7 : T NEC h oF
Well was drilled under Permit Mo, RC.LE6221 2nd is located in the: W MEX;‘C
1. SE %W SE _W%_SE Y% % of Section_Z.l_#Tanship_l_@_L_ Range BE N.MP.M
b. Tract No, of Mzp No. of the
c, Lot Ho. . of Block No. ‘ of the__
Subdivision, recorded in __ S AMTA F County.
d. X= feet, Y= fset, NNM. Coordinate System ' Zone in
the Grint.
(B) Drilling Contractey _G&H Brilling ﬁm’éﬂ‘”{ g License No._ "D 8 15_
Address___ 5730 Greer LP Sw Albug. B7105 -
Driling Began —3/5/93 Completed _3/9/93 Type toots ___ ROLLY sieofhate 11/ 8
Elevation of land surface or at well is ft. Totzl depth of well 170 fe.
1040 fr.

& shallow [ srtesian, Depth to water upon completion of well

Completed well is
~ Ssction 2. PRINCIPAL WATER-BEARING STRATA )

Depth in Feet Thickness o . ) Estimated Yield
From To in Feat Description of Water-Bearing Formation (gzllons per minute)
145 160 Pink boken granite about B8

Section 3. RECORD OF CASING
Diamster Pounds Threads Depth in Feet Length T f Sk _Perforations
(inches) per foot per in. Top Botiom {feet) ¥pe of Snoe From To
5 PVC 1% 170 171% ~ OPen 150 170
Section 4. RECORD OF MUDDING £ ND CEMENTING [ 7=
Depth in Feet Hole Sacks Cubic Feet > . =
- From To Diameter of Mud of Cement MiThod- of PlacBment
gL —5R
six S
i
2w " 92
z'-__'btn
=2




Srom To n reet =
L ¥ Y-V
2 10 La:1a Jravel S .oal’:xrs
) 20 fiaglinra
20 30 1o Clay
0 40 e e s
224x40 45 T g8 Bauldzrs § Clxy Basc Aacha P
95 13 | i{nx Sand & Granite
138 140 5 flzg
110 160 Saad & Orantdte
160 185 Y Clay
169 179 Seatlna K¢

Section 7. REMARKS AND ADDITIONAL INFORMATION
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form WR-13 ERF ORI SR VLY N W

WELL RECCRD

INSTRUCTIONS: This fortn zhould be executed in triplicate, preferssly typewritten, and subrilied o the
nesrest district office of the State Enginesr. All sections, except Section §, shall be answered as =ompletei; d
zerurately as possible when aoy well ia drilled, repaired or deepened. When this form i used =z a nluggr,
record, anly Sectiun 1A and Section § peed be completed. :

Section 1 (&) Owner of well GARY G2 AT AIA
- Strdet and Number 2T <__Box 7Y i

cuy SANTH _FE State ALA1 .

‘Well was drilled under Fermit Ned2e 24 (- B3 and is located in the
,.S;E_-__V‘ 5{/{)%51/{] Y, of Section 22 . Twp. ]é.:‘j.\e,),.,ﬁge.a..:g.._
(B} Drilling Con&acturgﬁﬁ?.ggﬂg..z..—g@é__ License Noﬂﬂ:g_fff
Street and Number. 2‘7- é" B% QL{ _g,

ciy SANTH. £ ‘ state A2 A7
.. | Prilling was cammence-d..fq & 24 1322~
Drilling was completed ;4‘ U 24 19 7+
(Plat of 840 acTes) ,
Elevation at top of casing In feet above sea level oo Total depth of well 72 .
f
State whether well is shallow or artesian (. EAt L £ 204 Depth to water upon completiﬂn_...-g'_,g,“:w_ﬂ.
w)
Section 2 PRINCIPAL WATER-BEARING STRATA ol E
Mo, L_ﬁlz“:'ﬂ?%_ ‘I'hic;,:::s i Descriptian of Water-Bearing E‘urmaliqii ‘rﬁ ‘1—/':!
-
! 3) 15/ | Do BROWA  <AID R
- — T
2 59 W |y io | BEawa)— B SAKMD Tm =
K * =2 =
4 B
— = n
s I '
Section 8 i RECORD OF CASING
Ta Pounds Threads Depih ‘ Perforrtions
in. . Y |TTe T momem | et | TR S From T
FLG 1o | ——1 O [ 72- | 2> | ———— 5O &R
A , 28 23
Section 4 RECORD OF MUDDING AND CEMENTING <3 =
Depth in Feet Diameter Tons HNo. Sacks of T ~
From To Hole in in, Clay Cement Methods Tsed £
LY =
e
== =
' ! e e
St Bl
i P ; ’ e el
Section 5 . . ;. o PLUBGING RECORD = .~ T N o
Name of Plugging Contracter : - N __Ticense No
Street and Number__~ - i City—, State
Tonsof Clay used.._ . _Tons of Roughage used. i —_Type of roughage
Plugging method wsed *__ = ! - ' 'Date Plugged W
Plugging approved by: | . i L . i Cement Plugs were placed as follaws:
- - - P - Depth of Plug
S = - + | Ho. Fom T T Ho. of Sacks Used
FOR USE OF STATE EXGINEER ONLY —
Date Re:-eived. = aa
AT = oo LI
[P S BT
File No. Q (’2’ ey H.ﬁ?_a(/-___..._..,,,,u_ Use __d:CL Y iim—... Location No. /!{:u,.si: Q:RASCIL

24
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’im'-l-l‘—- td st e L U e At~ Swtartt . At —a—t i
PP - i — e |
{ E i ‘ L §
i (i e ‘ LI , :
Section § . Loei-otiwal “ !
i TR e e ——
- - & e BLE0A) 72@5‘0/1_
e |23 T THA ROVLDTEFRS, GERAVER, gALCHe
- 23 1R |1 & -1 BRowp | SADY CeA)
- EYN R EY- 7 SAND(WATER)
- TEiise .87 # SANDY ¢eAy, [ BovosmS
° .59 |69 | 0| BEwN/RED| ,SAND ~([WATER. )
g £9 |72 | 3 - | PeD LAy Lz
N - . Ao o g
- e T T A T A L e X
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- STATE ENGINEER QFFICE ) ./
WELL RECORD

Section 1. GENERAL INFORMATION

Helen P, Newton / Terrv Rerg Owner’s Well No.

(A} Owner of well )
Street or Post Office Address Rt. 14, Box 200 93 Tkt
City snd State Santa Fe, N4 87501 Y. U ET Y-
‘”'-f-T: R o ERT
Well was drilled undes Permit No, RG-56653 and is locsted in the: 500 ”LLI”L- £n GFFiCE
iRyl e
L [P LT IR R O a _NW % of Section__ 27 Township . 16N Range BE "‘XIIG.Q.P.}-L
b, Tract No. of Map No. of the
¢. Lot No. of Black No., of the
Subdivision, recorded in Santa Fe County.
d. X= feet, Y= feet, N.M. Coordinste System Zone in
the Grant.
{B)} Drilling Contractor Lujan Drilling Licenss No, WD=547
Address Rt. 3, Box 95-78, Santa Fe, MM 87505
Drilfing Begen __2~14-93 Completed _5=14-93 Type tools _Rotary ___Sieofhole—_9 __.in.
Elevation of lend surfsce or 4t well ix. ft. Totel depth of well 80 ft.
Completed well is ] shattow [0V artesisn, Depth to weter upon completion of well . 35 -
Ssction 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet . Thickness L o . Estimated Yield
From To in Feset Description of Water-Besring Formetion (gellons per minute)
. 7
50 52 2 Yellow 8and & Gravel &0 o
_ Section 3, RECORD OF CASING
Dizmeter Pounds Threads Depth in Feet Length Perforations
(inches) per foot perin. Top Bottom (fzet) Type of Shoe From To
6 5/8 0 80 60 80
- Section 4. RECORD OF MUDDING AND CEMENTING L SC:;
Depth inFeet 2| X Hole Sacks Cubic Fest o —
. From —To S_ﬁ)inmeter of Mud of Cement . M“ﬂ“’é of ¥ hcgm
. z ) I ™~
~ aw oG
..-_‘; -
= e £ D 96
3 =
o = Mmoo O




T RSy PR

Color and Type of Matenal bncouricreq 5_,
' Go==

:I‘o in Feet
0 25 25 Yellow - Sandy Clay
25 50 25 Gray - Sandy Clay
50 60 10 Yellow Sand & Gravel
60 80 20 Yellow - Sandy Clay. ?Q‘?

eariag-

Section 7. REMARKS AND ADDITIONAL INFORMATION

97



WATER RESQURCE STUDY AND WELL DESIGH
POR SU GRACIA SURDIVISICON
SECTIONS 27 AND 28, T16N, RS8E
SANTA FE COUNTY, NEW MEXICO

Prepared by: Jack P. Frost
Hydrogeolegist
505-466-6435
January, 1594 .
Revised June, 1994
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PRE-DRILL REVIEW
POR SU GRACIA SUBDIVISION
WATER RESOURCE STUDY AND WELL DESIGN
SECTIONS 27 AND 28, T16N, RSE, SANTA FE COUNTY, N.M.

Prepared by: Jack P. Frost
Hydrogeologist
June, 1994

INTRODUCTION ‘

This repert reviews the hydrogeology in the vicinity of
two adjoining feorty acre tracts near La Cienega, Santa Fe
County. Also included is a plan for a typical well design and
distribution of shared wells. The owners propose to subdivide
the parcels into approximately Z 1/2 acre tracts.

The premise of this study is that a shared well system,
coupled with thoughtful well design and construction, will be
economical and will minimize tThe impact on the shallow aguifer.
Such a system will ensure a safe water supply for the future.

This study shares several features of the County Code -
prescribed Hydrogeologic Report. The owners are not asking for
increased lot density. It is their intent to adopt the 2 1/2
acre density allowed by the County Cocde in this ares when
dwellings are restricted to 0.25 acre feet per year of water,
including water conservation measures.,

The study area lies in the County's Extra - Territorial
Zone, in the Basin Hydrologic zone. It flanks County Road 54
approximately 1 1/4 miles from the intersection with Racetrack
Road. It lies west of the Santa Fe Downs race track in the
valley of the confluence of Arroyos Chamiso and Hondo {Figure
1t.
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SCOPE

The scope of this project is a departure from common
practices in the area. Typically individuzl landowners have
drilled single ~ dwelling wells with little consideration of
impact or contamination potential. From the review of well logs
it appears that drillers' completion practices are highly
varied.

Approximately 18 wells within & cne - half mile radius
were reviewed in this study. Over 80 wells and/or permits are
on file at the State Engineer's Office within a one mile radius
of the subject tract. From the well logs a cross section was
constructed (Appendix 2} and the subsurface hydrogeologic
conditions were interpreted. The well logs have also been
helpful in designing a prototype well whose constructicn should
protect the shallow Ancha Formation‘aquifer as well as minimize
contaminant susceptibility from septic tank and other surface
scurces. - ,

Several regional studies serve as important references for
this report. They include Spiegel and Baldwin, 1963; and
Fleming, 1594. Locally, severazl studies have been prepared to
evalﬁate development at the Racetrack ( Spiegel, 1973), and at
Sunrise Springs Resort (AGW Consultants, 1976).

In order teo optimize the number and distribution of shared
wells on the property several computer models have been
constructed to simulate drawdown and potential interference in
the well field. -

(02
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HYDROGECLOGIC SETTING .

The hydrogeclogic setting of the study area is depicted in
Figures 2 and 3. They are modified from the AGW Consultants'
study at Sunrise Springs Resort. |

The study area lies on the west flank of the Espanocla
Basin. The older Tesuque and Ancha Formations, and recent basin
-fill sediments terminate against a fault about a mile west of
the study area (Spiegel, 75). Relatively impermeable volcanic
rocks adjoin the fault zone on the west, creating a groundwater
flow boundary. Ground water flows westward from the mountains,
and the water table "piles up", in effect, against the volcanic
rocks and discharges through springs, stresambeds and
phreateophytes in the vicinity (Figure 3).

The subject tracts occupy the floodplain and flanking
hillsides of Arroyos Chamisa and Hondo. The arroyos are
underlain by alluvial sand and gravel, silt and clay derived
from the mountains to the east. These deposits represent recent
and Quaternary age outwash overlying énd cut into the Tertiary
Tesugue Formation.

The Tesuque Formation is composed of similar sediments
which are more consclidated and cemented. BRuried channels of
coarse sediment probably occur within the section and influence
ground water flow. The Ancha Formaticn, which uncenformably
overlies the Tesugue outside the Arroyo, is probably thin or may
be absent beneath the valley flcor (Spiegel 1563, Fleming 1993).
Actual boundaries between these units are not distinguishable in
most driller's logs.

Ground water cccurs as an unconfined aquifer at depths of
30 to 60 feet in most of this area. Springs and stréém bed
SEeps represent areas where the water table approaches ground

level, often associated with geologlc contacts or faults.
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Local domestic wells are above average for Santa Fe County
in terms of production rate, depth to water, and water guality.
Domestic wells are partially penetrating, and range from 72 to
over 370 feet in the zrea. The saturated thickness of combined
Ancha - Tesuque sediments is greateﬁ than 1000 feet, as revealed

by exploratory drilling‘(AGW Consultants, 1976).

Springs in the Area

Most of the springs and aceguizs in the area occur along
the walley walls of arroyos that drain towards La Cienega, west-
southwest of the study area. Based on Spiegel’s and Fleming’s
regional maps, the study area is nct in the flow path of
groundwater moving towards these springs {Figure 2). 1In
addition, the water table in the study area lies deeper than the
discharge elevation of spring lines in Cienega and Guicu Creeks,
one to three miles southwest.

| Complicating the distribution of the springs is the
faulting and degree of stratificaticn in the sediments of the
area. For example, at Sunrise Springs, ample groundwater flow
(est. 18 gpm)roccurs in sand, gravel and clay horizons from
depths of 29 to 50 feét, where 15 feet of clay was encountered.
The principal water bearing strata was reported as a 5' zone
within 16' of "red clay and gravel™. The "Sunrise Springs™
could be perched flow horizon on the valley wall, where the
water table reaches the surface. Spiegel also implicated igneous
intrusions or the regional fault to explain these spring

locatiens.
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Aguifer Properties ;

The sedimentary section appears to be moderately |
stratified, with interbedded sand and gravel, silt znd clay
{Appendix 1 and 2). Although moderately transmissive, the
aguifer is heterogeneous and anisotropic. In such situations
the downstream horizontal hydraulic conductivity is typically
much higher than the lateral and vertical hydraulic conductivity
{(Walton, 1887). A ratio of horizontal to verticzl hydraulic
conductivity of 10 was used in models presented here.

The average reported hydroleogic coefficients of the
iocal formations were reviewed in the Sunrise Springs report.
Based on a pump test and other data, that study concluded that
an average Transmissivity of 10,000 gpd/ft znd a Specific Yield
of 0.10 1s appropriate and conservative for the combined Ancha -
Tesugue formations locally. A Specific Capacity of 1 gal per
minute per foot of permeable formation is reasonable in this
area. Figure 4 puts these wvalues in perspective.

Using an average water table slope of 0.4 percent, average
porosity of 5 percent,; and an average hydraulic conductivity of
25 ft/d (31 ft/d was measured in the thin section at Sunrise
Springs), the average linear vslocity of flow is approXimatély
1.2 feet per day. Neglecting fracturing, vertical flow
velocities are expected to be at least one tenth the rate of

horizontal f£low.

Recharge and Contamination Susceptibility

The arroyos flow within their channels seasonalily. In
this area the stream banks are incised and well defined. Small,
seasonal stream flows represent groundwater discharge., Regicnal

ground water through - flow is much Iarger than vertical
recharge due to precipitation, although streambed recharge could
be significant during flood events. The arroyos and buried
channels are potentially significant conduits of groundwater

flow from the mountains {Fleming, 94).
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Because strata of coarse, unconsolidated sediments
underlie the valley, the area has been identified as being
susceptible to groundwater contamination, particularly from
septic tank effluent. In the 1880 Santa Fe County General Plan,
the study arez lies in a general outline of areas with potential
man - made water pﬁllution problems. However, most of the wells
examined for this study report a 3 to 25 feet thick soil and
clay near the surface, and many reported 10' to 30' cof sandy
clay above €0' drill depths. This stratification and the
proposed well design should minimize the downward migration of

any contaminants.

FIKDINGS
Prototype Well Design

The objective of the following design is to isclate the
Ancha aguifer and produce the underlying Tésuque Formation.

Based on 18 nearby wells the estimated déliverability is
10 to 15 gzllons per minute {(about half the average driller's
estimate},‘ The average well encountered the water table at
about 64 feet and was drilled to 144 feet. Bbout 25 feet of well
casing was slotted or perforated at various depths. Very little
information is reported on pump selection. _

Utilizing generalized design considerations as well as
conversations with Steve Kuckelman of Kuckelman Pump Services,
the following features are estimated (Figuie 5. The well
should be drilled to 7 7/8" or greater in diameter,
approximately 150 to 200 feet deep ( i.e., have over a 100 foot
water column), utilizing the mud rotary method. Five inch PVC
casing should be installed, with more than 25' of slots opposite

the most porous and permeable strata at least 50' below the

water table.

Presuming the well is capable of pumping at 10 to 20 GPM,
a 3/4 to 1 1/2 horse pump rated at 20 gpm, positicned at least
20 feet above total depth, should be sufficient for supplying up

to four households.
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 SUGGESTED PROTOTYDE WELL DESIGN

TO PRODUCE FROM THE TESUQUE FORMATION

AND ISOLATE THE ANCHA FORMATION

Prepared by:

I\

Modified from the Ground Water Manual

Jack P. Frost
Hydrogeologist
505-466-6435
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A shared well system of this design should be able to serve up
to 4 residences restricted to the Ccunty's 0.25 acre foot per
year allowable. Shared wells will result in about 8 wells per
40 acre tract, veréus 16 if each owner is responsible for their

own well.

Because of the expected vertical stratificaticon, wells
should be perforated in the lowest permeable strata encountered
to minimirze downward induction of septic effluent. The annulus
should be stabilized by gravel pack at least 10 feet abowve the
top of perforations. Above the gravel pack psllet bentonite
shculd be added to near ground level. 1In this way vertical flow
in the borehole annulus will be minimized. This design is
similar in zome regards to precautions taken in the construction

of ground water monitoring wells.

Drilling costs for the proposed design are estimated at
816 to $19 per foot (about $2500 to 2800). The pump and surface
squipment was estimated by Mr., Kuckleman at about $4500 per
well,

Mr. Kuckelman estimates that a& four - home shared well
system could reduce costs as much as 70 percent over single home

well systems.

Well Drawdown Model

Foer comparison purposes, a well with a pumping rate of
0.€6C gallons per minute (864 gpd or 1 acre foot per year),
sufficient tc serve 4 houses a2t a 0.25 af/yr allowable, has been
modeled in Appendix 3. Actually, such a well typically produces
it's average daily output in two to three hours of pumping per
day. This translates into an actual, intermittent pumping rate
of less than 8 gpm. Intermittent pumping causes a larger
transient drawdown with interspersed pericds of recovery. Such
conditions and results should not be dissimilar to the model

scenarios depicted in the Appendix.

12
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The aquifer appears to be more than adequate for domestic
uge. To test the input assumptions, models were created using
both the lower (K=50 gpd/ft, Sy=.05) and higher (X=200gpd/ft,
Sy=0.13) estimates of aquifer coefficients. The most
conservative drawdown model indicates z maximum drawdown of less
than 1 foot in the well bore and less than 0.2 feet at a radius

of 100 feet, computed over a 40 year pumping interval.

Pollution Potential

Because the study area occupies the floodplain and is
underlain by porous and permeable sediments, there is some
concern for pellution potential, In & conversation with Mr.

Gene Fulgenzi, Envirconmentalist at the District 11 office of the

- State E.D., he was unaware of any specific problems in the

- general area.

For the purposes of this study, no information was
encountered regarding regional or point source contamination
near or up gradient of the study area. Such potential sources
include leaking buried tanks, agricultural chemical use or other
subsurface disposal hazards.

Septic tanks, the means for domestic liguid waste dlsposal

"-in this area, create an environment for bacteria to degrade

domestic wastes. The effluent from the septic leach field is
either transpired by plants or slowly makes its way downward to
the water table. 1In this area the seils and bacterial action
should remedial ‘the effluent in a short distance, pProbably less
than tens of feet. The horizontal stratification of the aquifer
will also slow the downward percolation of the effluent.

The proposed well constructicn practices, as well as the
natural filter function of the aqulfer, should secure bacteria -
fres groundwater for many years. The State Env1ronment
Department specifies construction practices and setbacks from

wells, and requires approval of individual septic tank systems.

13
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SUGGESTED WELL LOCATIONS

Figure 6 is an orthographic survey plat of the Por 5Su
Gracia Subdivisiecn, showing suggested shared well sites.
Approximately 9 sites are recommended, each to be shared by Z to
3 lots and houses. These locations are based on topography and
interpreted homesites. The average distance of water supply
lire is less than 250 feet. Final homesite cholices might cause
some adjustments to these suggestions, and some individual wells
on the valley walls are likely because of rugged topography.

Considering the well design and model results described
previocusly, well interference should nct be an issue in this
subdivision.

The following Table indicates lot locations and predicted
drilling depths for shared wells located in Figure 6. The
proposed depths should access the Tesugue Formation as the

principle water bearing formation.

PROPOSED SHARED WELL SITES, ELEVATION, TOTAL DEPTH

Site | Lots Served Estimated Estimated Total
B=Rlock, L=Loti Elevation Depth (£t, appl
A B2-L1,L2 6142 _ 150+
B Bi1-Li, L2 6136 150+
C B1-L3,L4 6142 - 150+
D B1,L3, 147 6150 200+/-
E Bz2-L5,L¢& 6154 72OO+/*
F Bi-1L97?, 6160 200+/-
L10,L11,L12
G Bl1-L&,L7 6200 200
14
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SUGGESTED SHARED-WELL LOCATIONS

POR 8U GRACIA SUBDIVISION

Jack P, Frost

Prepared Dy

Hydrogaologist
505-466-6435
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Computer models depict a2 modest impact on regiocnal
groundwater flow. The cones of depression will not interfere
Wwith one another te any significant degree. No impairment of

prior ground water appropriators should be expected.

I1f State approved practices are employed, the potential for
local contamination from deomestic septic tank systems appears
minimal. The scils and horizontal stratification of the
aguifer will remediate and impede downward - migrating

contaminants.

A shared well system, coupled with thoughtful well design and
construction, will minimize the impact on the aguifer and
ensure a safe water supply for the residents of the

subdivision.

17
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APPENDICES

TARLE OF WELL RECORD INFORMATION

SCHEMATIC WELL ILOG CRCSE SECTIONW
FREDICTIVE MODEL USING HIGHER FCOERMATION CCUEFFICIENTS
PREDICTIVE MODEL USING MORE CONSERVATIVE COEFFICIENTS

THO REPRESENTATIVE WELIL RECCORDS ADJOINING THE STUDY AREA
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Program: PT1

Version: IBM/PC 2.1

Mode ) ¢ SIMULATION OF 1 OR Z2-LAYER RQUIFER SYSTEM,
UNIFORM PROPERTIES, WELL STORAGE CAPACITY,
DELAYED GRAVITY YIELD, LEAKAGE, DEWATERING,
RADIAL FLOW TO PRODUCTION WELL ,FINITE-
DIFFERENCE APPROXIMATION FOR PUMPING TEST
DESIGN

Program based in part on program presented

by Rushten,K.R. and $.C.Redshaw.1972.Seepage

and groundwater flow-numerical analysis by
analeg and digital methods.John Wiley & Sons,Ltd.
New York; and Rathod,K.S and Rushton,K.R.1984.
Numerical method of pumping test analysis using
microcomputers.GROUND WATER.Vol .22 ,No.5.

DaTA BASE:

AQUIFER HORIZ. HYDR. COND. (GPD/SQ FT)= 200 .00
AQUIFER VERT. HYDR. COND. (GPD/SQ FT)= 20.000
AQUIFER THICKNESS (FTJ)= 100.00

ARTESIAN AQUIFER STORATIVITY (DIM)= 1.0000D-02
WATER TABLE STORATIVITY (DIM)= 0.1500

PRODUCT . WELL EFFECTIVE RaDIUS (FT)= 0.400

TOP OF AQUIFER DEPTH (FT)= 50.00
BASE OF AQUIFER DEPTH (FT)= 1850.00
INITIAL WATER LEVEL DEPTH (FT)= 50.00

INFINITE AQUIFER SYSTEM
COMPUTATION RESULTS:

PRODUCTION WELL DISCHARGE RATE (GPM)= 0.60

PRODUCT . WELL EFFECTIVE RADIUS (FT)= 0.400
TIME AFTER PUMPING STARTED(MIN )=%21024000.00

PISTANCE-DRAWDOWN OR WATER LEVEL VALUES AT END OF PUMPING PERIOD

NCGDE  RADTIUS(FT) DRAWDOWN OR WATER LEVEL (FT)

e} .

Y Q.40 50.08

3 0.63 50 .07 PREDICTIVE MODEL OF DRAWDOWNS
4 1.00 56 .07 HIGH K, S5y EXAMPLE
5 1.59 50 .07 40 YEAR INTERVAL
LS 2.52 50 .06

7 4.00 50 .06

3 5,34 50 .06

@ 10.05 50.05

10 15.92 50.05

11 2h.24 50 .05

L2 40 .00 50 .04

13 63, 40 50.04

14 100 .48 50.04

15 159 .24 50.03

l&a 282 .38 50 .03

17 400,00 50.03

13 AR . 9A 50.02

1< 1004 .75 50 .02
o0 1S 40 50.02
21 PEPT Y 50.0%

T S{IY _OIY 50.01
23 6339 .57 50.01
24 1G0A7 6F 50.01
25 thY2a 2 50 .00
T SR22N N SO .00

e



DATA BASE:

AQUTFER MORIZ. HYDR. COND. (GPD/SQ FT)= 50,00
AQUIFER VERT. HYDR. COND. (GPD/SQ FT)= 5.000
AGUIFER THICKMESS {(FTJ)= 100.00

ARTESTIAN AQUIFER STORATIVITY (DIM)= 1.0000D-03
WATER TABLE STORATIVITY (DIM)= 0.0500

PRODUCT . WELL EFFECTIVE RADIUS (FT)= 0.400

TOP OF AQUIFER DEPTH (FT)= 50.00

BASE OF AQUIFER DEPTH (FT)= 150.00

INITIAL WATER LEVEL DEPTH (FT)= 50.00

INFINITE AQUIFER SYSTEM

COMPUTATION RESULTS:

PRODUCTION WELL DISCHARGE RATE (GPM )= 0.60

TIME AFTER PUMPING STARTED(MIN )=%21024000.00
DISTANCE-DRAWDOWN OR WATER LEVEL VALUES AT END OF PUMPING PERIO

NODE RADIUS(FT) DRAWDOWN OR WATER LEVEL (FT)

NO

z 0 .40 50 .30

3 0.63 50 .29

4 1.00 50.27

5 1.89 50 .26

& 2.52 £0.25

7 4.00 50.23

8 &.34 50.22 :

5 10.05 50 .27 PREDICTIVE MODEL USING LOW-END
10 15 .92 50.2¢ VRLUES QF K, Sy
11 25 .24 50 .18
12 40,00 50 .17
13 63 .40 5¢.16
14 100 .4% "50.15
15 159 .24 EQ.13
16 252 .38 50 .12
17 400 .00 50 .11

8 633 .96 50 .09
15 1004 .75 50 .08
20 1592 .43 S0 .07
21 2523.483 50 .06
2z 4000 .00 50.04
23 6339 .57 50.03
24 10047 .55 50 .02
25 15924 .29 50.01
26 25238 .30 50 .00
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=
STATE ENGINEER OFFICE Z, e
)

- WELL RECORD % ‘
k2
Section |. GENERAL INFORMATION o ‘3’
[
")} Ownerof well _DONN2 DFANGELD Owncr‘% ']‘:N_o_ i
Street or Post Office Address _ 992 Ave, Tas Campanas gL ':_‘;
City and S1ate Sznta Fe. NM EX
s ',0
Well wis drilled under Permit No._RG_S57198 and is located in the; "'f;,_ o
8, % SE_%._SE ME AE yof Section. 28 ___ Township_ 16N Range 8E N.M.P.M.
b, Tract Noweoeor— o of Map No, of the
¢ LotNo.—______ of Block No. of the
Subdivision, recorded in Santa TFe County.
d, X= feet, Y= feet, N.M. Coordinete System Zone in
the Grant.
(B} Drilling Contractor.._Capitol Drilling License No._ WD 1004
Address Rt B, Box 331N, Santa Fe, WM 87505
Drilfing Began 4=27-93 Completed _4=27-93 Type tools _Rotary Sizeofhole 7_7/8 jn.
-~ -Elevation of land surface or at well is ft. Totel depth of weil 100 ft.
aCompisted well is KX shailow [ &rtesizn, Depth to water upon completion of well 138 ft.
. Section 2. PRINCIPAL WATER-BEARING STRATA
Degpth in Feet Thickness o . . . Estimated Yield
From To in Feet - Description of Water-Bearing Formation (psllons per minute)
19 22 3 ] Sand & Gravel
60 65 5 Sand & Gravel 13 Total
75 80 5 Sand
Section 3. RECORD OF CASING
Dizmater Pounds Threads Bepth in Feat Length T ¢ Perforsztions
{inches) per foot per in, Top Bottom (feet) vpe of Shoe From To
5 2.48 0 100 100 NONE B8O 100
- Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Fest Hole Sacks Cubic Feet
. From To Diameter of Mud of Cement Method of Placement
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sm To in Feet
o~
0 3 3 Sandy Clay -
3 5 2 Sand & Gravel
5 10 5 Clay i
10 11 1 Sand & Gravel
11 18 7 Ciay  ~
19 22 3 Sand & Gravsl
22 30 78 Clay & Sand
30 38 ) Clay -
39 60 21 Sandy Clay
60 65 5 Sand & Gravel
65 £5 1 Clay -
66 70 4 Sandy Clay__
70 71 1 Sand
71 75 4 Clay”
75 80 5 Sand
8O 85 5 clay”
85 90A 5 Sandy élay
90 93 3 Sand
93 94 1 Sandy Clav
S4 99 5 Sand
59 100 1 Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION
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- STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION
Owner's Weil No., -——————

Owner of well Helen P, Newton / Terry Ref'g
Street or Post Office Address Rt. 14, Box 200 ‘83 e
City and State Santa Fe, t 87501 " HM3in 25
was drilled under Permit No. RG-56653 and is located in the: o - 1- ..r._.:..- EER OFFIE e
: . e T e
3. G g NE e NN Yof Section 27— Township 16N Range RE.__© X’TGQPM
b, Tract NOwewo———e of Map No. of the
. LotNo.— ——of Block No. of the.
Subdivision, recorded in Santa Fe County.
d, X= feet, Y= feet, N.M, Coordinste System ' Zone in
the Grant.
) Drilling Contractor Lujan Drilling : : License No.FE= 547
rlling Begen 5-14-93 Comupleted 5-14-93 Type tools Rotary Size of hole 9 __in.
evetion of land surface OF - _atwell is _ft. Total depth of well .80 - ft.
b R .g;,‘ _ N
orr ] weli is & shaliow OV grtesizn, Depth to water upon compietion of well 35 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feel . Thickness . ] . Estimated Yicid
From To in Feet Description of Water-Bearing Formation {gallons per minute)
50 52 2 vellow Sand & Gravel &0 o
Section 3. RECORD OF CASING
Dizmster Pounds Threads Depth in Feet Length T £Sh Perforstions
{inches) per foot par in. Top Bottom (feet) ype of Shos From ~ To
6 5/8 0 80 60 80
. Section 4. RECORD OF MUDDING AND CEMENTING o~ W
Depth in Feet =1 > Hole Sacks Cubic Feet e o
‘rom —~To tameter of Mud ‘ of Cement : Method._oﬂ’iac@;-gt
=z | T
- - ™o
— ] oG
\ o. HE RN
(o) - : £m I ST |
‘ oS 2 =
- - - o
A o
g | em




LU ENW Y PR L LRGSR

To in Feet S s3
0 25 25 Ye‘llow - Sandy Clay |
25 50 25 Gray - Sandy Clay
50 60 10 Yellow Sand & Gravel
60 80 20 Yellow - Sandy Clay ?Q"

Section 7. REMARKS AND ADDITIONAL INFORMATION
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JACK PHILIP FROST

GEOLOGIST, HYDROLOGIST RT. 3 BOX 9537
(505) 466-6435 SANTA FE, NM 87505

P T

Transmittal Letter

To: Mr. Charles Heaton
Mr., Joe Catanach
Santa Fe County Land Use

September 28, 1994

Re: Vista de Sandia Subdivision

Enclosed is an addendum to the hydrogeologic study I
prepared for the aforementioned subdivision. Please include

this in the submittal package for the project. I find

~gufficient water availability to support 2.5 acre

development in the area.

Woﬁld you pleasé review the attached addendum and call

me if you have any questions? My investigations in this

“ area are Dngoing, and I will promptly notify vou of any new

~or revised findings. Feel free to call me if I can be of -

any assistance.

Sincerely,

Jack P. Frost




ADDENDUM TO HYDROGEOLOGIC REPORT

Re: Por Su Gracia , Vallecitas de Gracia, and Vista de
Sandia Subdivisions

Calculations of Water Availability beneath 2.5 acre tracts
in Subiject Area.
Prepared by Jack P. Frost, Hydrogeclogist

This memo supplements the hydrologic studies I have
prepared in sections 21, 22, 27, and 28, T16N, R8E, Santa Fe
County. As mentioned in the reports, there are a number of
pumping tests in the area, to the =ast at the Racetrack, to
the southeast at La Canada Subdivision, and to the west at
Sunrise Springs. The findings of hydraulic ccefficients
from these tests are characteristic of the Zncha and Tesuque
formation aguifers. Sample and geophysical logs for a
uranium test hole beneath the subject area are attached,
demonstrating the presence of a thick section of saturated
Tesugque aquifer. I believe the Ancha-Tesugue contact occurs
att about 70 feet in this well. Fermeable Tesugue sands
occur at 1207, 160, and 2007 which are suitable for a
domestic well completion.

A calculation of the Counily Code-prescribed Water

Avzilability fellows. This calculation is based on the
generalized well design proposed, having total depth of 200
feet and a Saturated Thickness of 135", A 100 year

availabkility of 0.1134 acre focot per acre per year 1is
calculated. This results in an availability beneath a 2.5
"acre tract of 0.2835 acre feet per vear. The County permits
2.5 acre densities with a restriction on water use of 0.25
acre feet per year in this area. Again, the wells in this
area could be drilled deeper to demonstrate greater
availability, but this would be unnecessary. The average
depth of 18 domastic wells in the immediate vicinity is 144
feet.

Also attached is a revised compufer flow model
demonstrating the predicted drawdowns pumping 1 acre foot
per vyear for 100 years (allowable for 4 lots sharing the
well) ., Conservative coefficients were used in this
calculation, and it demonstrates a modest drawdown of less
than 2 feet at radii greater than 160’ from the modeled
well. According to this model well interference will be
negligikble. This model doess not consider the presence of
nany hundreds of feet of Tesuque formation not penetrated in
the proposed well design.

If you have any questions about these findings please

" call me - at 466-6435.
1
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