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EXECUTIVE SUMMARY

This project was initiated by the San Luis Valley Water Conservancy District for the purpose of
collecting data that would provide a better understanding of the mechanism benefits of ground
water recharge in the San Luis Valley of Colorado and to construct a major recharge structure to
facilitate ground water storage with winter surface diversions. The District obtained funding
assistance from the Colorado Water Conservation Board and obtained contributions consisting of
equipment and drilling of monitoring wells from the Colorado State Engineer’s Office and
U.S.D.I. Bureau of Reclamation.

A major recharge structure to improve recharge with winter surface diversions was constructed.
The facility was constructed northeast of Del Norte and is designed to receive water from the Rio
Grande Canal. A map showing the location of the facility and some construction details is
included as Figure ES.-1.

Ground water levels in monitoring wells at the recharge site northeast of Del Norte were
measured frequently for approximately three years. Ground water levels consistently rose during
periods when surface recharge was available and declined when water was not available.
Evidence was collected indicating a large portion of the ground water recharge at this site enters
the artesian or confined aquifer that underlies a large portion of the San Luis Valley. Ground
«&——water level measurements at a site near the central portion of the Valley north of the Rio Grande,
indicates surface recharge significantly increases water storage in the shallow unconfined aquifer.

Recharge potential in the San Luis Valley was investigated by studying aquifer properties and
depths to ground water. A map was prepared that provides information that can be used as a
guide by ground water users to determine the size of recharge pit and length of time recharge is
necessary at their location to replace ground water pumped. This map is included as Figure
E.S.-2.

The study identified numerous canal and ditch systems that divert water for the purpose of
ground water recharge in the San Luis Valley. A review of depths to ground water indicated that
available storage space in the under ground aquifers is not used in an optimum manner. Tasks
that a water management agency could perform to improve ground water recharge were
described. These tasks varied from reporting on ground water conditions to actual management
of canal and ditch systems.
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this project was to collect data that would provide a better understanding of the
benefits of ground water recharge in the San Luis Valley of Colorado and to construct a major

recharge structure to facilitate ground water storage with winter surface diversions,

1.2 LOCATION

The project 1s located within the boundaries of the San Luis Valley Water Conservancy District
and generally encompassing the areas in the San Luis Valley traversed and irrigated by the
waters of the Rio Grande. Figure 1-1 includes a map showing the boundaries of the District in
the vicinity of this study. Plate ! included in a pocket at the end of this report is a map of the
District in the vicinity of this study including ditch systems, areas irrigated by the major ditch
system diverting from the Rio Grande, center pivot-sprinkler locations and other hydrologically

significant data.

1.3 HISTORY AND NEED

During recent years the ground water levels and pressures in the artesian aquifer system of the
San Luis Valley have varied widely. Also during this period the Rio Grande Basin has, through
the spilling of Elephant Butte Reservoir, eliminated a major Rio Grande Compact debt and seen
the Closed Basin salvage project begin to deliver significant amounts of water to the river.
These events have resulted in many people recognizing that through better water management in
the San Luis Valley, more of the available water can be used by senior and junior water rights in
Colorado. These water rights have been previously and continue to be curtailed in order to meet

Rio Grande Compact obligations to downstream states.

1-1




One of the primary resources that can be managed to allow better utilization of surface water
supplies are the underground aquifers in the San Luis Valley. By storage of surface water rights
in the aquifers, the aquifers can function as under ground water storage reservoirs. The filling of
the aquifers has historically occurred, but in an unplanned manner that has resulted in overﬁlling
in some areas and under-filling in other areas. One of the objectives of this project was to assist
in developing a better understanding of the dynamics of ground water recharge in the San Luis
Valley and to convey this information to water users and managers to facilitate maximum water

utilization and conservation.

Since elimination of the Rio Grande Compact debt, over delivery to the Compact has occurred in
several individual years. These over deliveries result in credits that may be used to reduce
Compact deliveries in subsequent years. However, the credits are subject to evaporation losses
in Elephant Butte Reservoir. It may be possible to reduce these over deliveries and efficiently
store more water in the aquifers of the San Luis Valley. This may be accomplished by means of
better managed irrigation season diversions and maximizing winter ground water recharge. In
many years the potential for Compact over deliveries do not become apparent until October or
November which is near the end of the accounting year for the Compact. It is also near the time
when ditches can be frozen shut by cold weather. During wet years and in the late fall or early
winter, the aquifers could be partially refilled, thereby supplying the ground water to be
withdrawn by wells during dry years. '

Recharge of ground water has been difficult during November and December due to the forming
of ice in diversion structures and canal laterals. Additionally, changes in irrigation practices
from flood irrigation to significant numbers of center-pivot sprinkier systems that require less
volume of water has made it difficult for irrigators to use large wet year flows that can occur in
the spring. One of the objectives of this project was to construct a significant recharge structure
specifically designed to overcome much of the icing problems and provide additional capacity to

allow large diversions from the river during flood conditions.

1-2
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1.4 HYDOLOGEOLOGIC SETTING

The setting for this study is a high mountain valley called the San Luis Valley. The valley is
located along the Grande Rift which, from a geologic perspective, formed by tectonic movement
whereby the earth's crust pulled apart creating a north-south trench. The basement rock in this
trench is shallower on the west side of the valley where it is hinged and tipped downward toward
the east. On the east side of the valley near the Sangre de Cristo Mountains this basement rock
has dropped to depths of as much as 15,000 feet below present land surface. The downward
tilting of this basement rock easterly is not uniform. In the pulling apart process, a ridge
remained in the basement rock along a north-south direction near the center portion of the valley.
This ridge is referred to by geologists as the Alamosa horst. The deeper down faulted sections of
basement rock are called the Monte Vista graben and Baca graben. An east-west cross section of
the vailey from a paper by Brister and Gries (1994) is included in Figure 1-2. Figure 1-3 shows

the location of the cross section in the valley.

As this trench expanded over tens of millions of years, it was filled by material eroded from the
nearby mountains encompassing the valley. Significant portions of the filled material that
accumulated in this trench entered from the San Juan Mountains while they were being built
through volcanic activity. Several fill beds extending across this valley trench from west to east
have been identified as volcanic flows. One of these flows, called ash-flow-tuffs, extend from the
surface on the western side of the valley and dips downward as it extends across the entire valley.
These ash-flow tuffs interbedded with sediments are found at depths of over 9,000 feet below

ground surface easterly of the Town of Hooper.

The top few thousand feet of the valley fill are rocks, gravels, sands and clays deposited by
erosion of the San Juan and Sangre de Cristo Mountains. Extensive erosion of these mountains
occurred as the ice age ended. As recently as 20,000 years ago, the high mountain valleys were

still partly clothed in glacier ice. Large stream and river flows out of the mountains carried the

sands and gravels found in the alluvial fans located around the edge of the valley and carried




finer grained clays and sands into the central and eastern portions of the vailey. This top few
thousand feet of valley fill comprises the ground water aquifers that provide water for the
thousands of wells that have been drilled and are utilized for agricultural, municipal, and
domestic water supply purposes. This aquifer system includes what is commonly called the
unconfined and confined aquifer. These aquifer systems are described in more detail in sections

1.4.1 through 1.4.3.

1.4.1 General Description of Aquifer System

The upper few thousand feet of this aquifer consists of an unconfined (ground water table) and
multiple confined (artesian) aquifers. The active and usable portion of this aquifer system is not
known with certainty and may consist of as much as the top 3,000 to 4,000 feet. Below these
depths the weight of overlaying alluvial fill compacts the sands, gravels and clays so yield of
water to wells decreases significantly. Water quality also decreases significantly at the deeper
depths due to its long resident time in contact with rock material providing an opportunity for the
water to dissolve minerals. Poor quality water is also found at shallower depths near the center
of the valley where ground water has resided for long periods of time in buried marsh and lake

bed environments which contain organic materials.

1.4.2 Unconfined Aquifer System

An unconfined aquifer is defined as a saturated zone where the water level in a well penetrating
it, will not rise above the shallowest adjacent ground water surface. Through out most of the
area of the San Luis Valley the depth of the unconfined aquifer extends from 50 to 100 feet
below land surface. However, in the southeast portion of the valley, along the outer edges of the

valley and along streams and rivers flowing into the valley, the unconfined aquifer can extend to

depths of hundreds of feet.




1.4.3 Confined Aquifer System

In a large portion of the San Luis Valley, a confined or artesian aquifer system is found below
the unconfined aquifer. A confined aquifer is defined as a saturated zone where the water level
in a well penetrating it, will rise above the shallowest adjacent ground water surface. This
aquifer system is found in the valley below one or more substantial clay layet(s) and in some
cases, below layer(s) of volcanic rock flow(s). A map (Emery, 1970) of the valley showing the
location of the clay series below which confined conditions are commonly found is included as
Figure 1-4. The water supply to the confined aquifer system enters primarily near the edge of the
valley where seepage from streams, rivers and irrigation canals flow under the edges of the clay
lenses. There is also likely to be some water that enters fractured volcanic rocks on the western

side of the valley in areas of high precipitation and flows through these fractured layers into the

valley at considerable depths.
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2.0 CONSTRUCT RECHARGE STRUCTURES

2.1 RECHARGE STRUCTURE NORTHEAST OF DEL NORTE

*

A tract of land suitable for construction of a significant ground water recharge structure located
northeast of the Del Norte adjacent to the Rio Grande canal system has been obtained through
agreement with the State Land Board. A copy of the letter of authorization and correspondence
with State Land Board is included in Appendix A. The tract of land consists of a 345 acre area
lying southeast of Colorado State Highway No. 112 in Section 1, T. 40 N, R. 6 E, NM.P.M,,
Rio Grande County. A map showing the location of the recharge structures and some of the

improvements is included as Figure 2-1.

Diversions from Rio Grande Canal Laterals No's. 5 and 5A were reconstructed through
cooperation with the Rio Grande Canal Water Users Association. To facilitate spreading of
diverted water, two berms were constructed across an existing drainage between the canal
laterals. The locations of the diversions and berms are shown in Figure 2-1. Berms were

constructed in cooperation with San Luis Valley Irrigation District.

Since the location of the recharge structure is a relatively short distance from the river, the
structure satisfies the objective of constructing a recharge structure which was designed to
overcome many of the icing problems in canal laterals resulting from running recharge water

during the late fall and early winter.

A total of six ground water monitoring wells, consisting of two nests, were drilled near the

principal recharge areas by a U.S.D.1. Bureau of Reclamation drilling 11g and crew.

2.2 MINOR RECHARGE STRUCTURES IN CLOSED BASIN




2.2.1 Brownell Site

In the SW1/4 NW1/4, Section 29, T. 40 N., R. 9 E., N.M.P.M., Rio Grande County, the Brownell
Brothers constructed a recharge pit adjacent to the South Lateral of the San Luis Valley Irrigation
District. The recharge pit, when full of water, has a surface area of approximately 0.7 acres.
They granted permission to the San Luis Valley Water Conservancy District to construct nearby
shallow wells and to monitor changes in ground water levels. The District constructed three

wells at locations as shown on a sketch of the recharge pit included as Figure 2-2.
2.2.2 Cost Share Recharge Sites

In cooperation with Rio Grande Canal Water Users Association, the San Luis Valley Water
Conservation District sponsored a program whereby the District would share in the cost of
constructing ground water recharge sites. The District would cost share with land owners up to
50% (not to exceed $500.00) per pond of the cost of construction of per recharge ponds. The
land owner was required to have surface water rights and desire to use those rights to recharge

their aquifers.
The purpose of the program was to aid San Luis Valley Water Users toward the following goals:

» Maintain proper water levels in the underground aquifers so as to facilitate conjunctive use of

water.
» Aid in the wise use and distribution of scarce water resources.
> Encourage the efficient and wise use of decreed water rights.

» Demonstrate the benefits, to water users, of properly designed and installed recharge

facilities.

With this program, the District cost shared on 16 recharge ponds within the Closed Basin area.

The locations and land owners of each recharge pond are listed in Appendix D.
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2.3 RECHARGE STRUCTURE NORTHWEST OF MONTE VISTA NATIONAL
WILDLIFE REFUGE

A ground water recharge structure was constructed west of the Monte Vista National Wildlife
Refuge along the Monte Vista Canal in an attempt to correlate recharge outside of the so called
“Blue Clay” with change in the confined aquifer., Sketch showing the location of the recharge

structure s included as Figure 2-3.

Included on the sketch is the approximate locations of the upper most confining clay and the
monitoring wells measured during the study period. Water levels in six wells were measured on
amonthly basis. Two of the six wells (Abandon and #13-1-16P) are located near the canal and
are believed to be outside the confining clay so they are tapping the unconfined or ground water
aquifer. The remaining wells are assumed to tap the confined or artesian aquifer and the three
easterly wells (#s 14-10-16A&P, 14-14-2A and 14-23-2A) have been known to flow freely in

the recent past.

A thorough investigation into the location of the westerly limit of the upper most confining clay
near this site has led to the conclusion that the limit is likely to be westerly of the recharge pit.
As a result, recharge from that portion of the Monte Vista Canal adjacent to the Refuge and from

the recharge pit is likely to contribute primarily to the unconfined aquifer.
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3.0 MONITORING RESULTS AT GROUND WATER
RECHARGE AT SITES

3.1 WELLS USED TO MONITOR RESULTS OF GROUND WATER RECHARGE

3.1.1 Recharge Site Northeast of Del Norte

A total of six wells were drilled near the recharge site northeast of Del Norte. The wells were
drilled by U.S.D.]1. Bureau of Reclamation personnel through an agreement to assist local
agencies such as the San Luis Valley Water Conservancy District with water management
projects. The wells were grouped into two nests at the locations shown in Figure 2-1 Two wells
were included in nest #1 and four wells in nest #2. Well logs and permits are included in

Appendix B. Following in Table 3-1 is a tabulation showing the well designation and depth.

TABLE 3-1
Monitoring Well Depths and Designations at
Recharge Site Northeast of Del Norte

Well Designation |~ Depth (ft)

Nest #1

DH-WD-1A 44.7

DH-WD-1B 94.0
Nest #2

DH-WD-2A 25.7

DH-WD-2B 45.5

DH-WD-2C 196.0

DH-WD-2D 84.4

In an effort to better understand the geologic relationships between the wells drilled on this site, a
cross section showing the formations encountered was prepared and is presented in Figure 3-1.

Well logs were prepared by a certified geologist that was on site and observed all drilling. This
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Cross section seems to demonstrate that there is substantial discontinuity in geologic structures

that form the aquifers and it is difficult to accurately map these structures.

Ground water level hydrographs from each of the wells have been prepared. Time periods when
recharge water was available have been superimposed allowing the reader to observe ground
water reaction to recharge. These hydrographs are included as Figures 3-2 and 3-3. As shown in
the graphs of water levels in the monitoring wells that were completed at different depths, there
is a downward ground water gradient in the vicinity of both well nests. This information
conforms with the descriptions of ground water conditions or modes along the edges of the
valley as prepared in earlier reports (Hearne, 1988 p. 7 & 8). Diagrams of four common modes

that occur within the ground water aquifers in the valley are included in Figure 3-4.

Earlier reports (Hearne, 1988 p. 7) indicate that “perched or semiperched conditions occur ....
around the pertmeter of the ..... basin and indicate that water is flowing from shallow to deeper
aquifers of the system.” The increased water levels that occur within a few days after flow
through the irrigation canals and diversion to the ponds on this site clearly indicate that surface
water carried from the Rio Grande is recharging the aquifer penetrated by the monitoring wells.
Furthermore, the ground water slope or gradient to the east as shown by comparing water levels
in the well nests at similar depths and times, indicate that ground water flow is easterly at this

site.

3.1.2 Brownell Recharge Site

Three monitoring wells were drilled near the Brownell recharge site to observe ground water
response to surface water diversions into the recharge pit. All wells were drilled to a depth of 20
feet below the ground surface. Well logs and permits are included in Appendix C. Water level
measurements in the sprinkler pivot wells were also made. Ground water level hydrographs
from each of the wells have been prepared with time periods when recharge water was available
superimposed to allow the reader to observe ground water reaction to recharge. These

hydrographs are included as Figures 3-5, 3-6, 3-7 and 3-8.

3-2




£-¢

GEDLOGIC LEGEND

—

WO DAL

WLt O~ B0= 38

-20

-3

-38

-7

@A -

"FIGURE 3—1

CROSS SECTION FOR WELL LOGS
RECHARGE SITE N.E. DEL NORTE

GROUND WATER RECHARGE AND MANAGEMENT PROJECT
RO GRANDE BASIN, COLORADD

COLORADO WATER CONSERVATION BOARD
Dav1S ENGINEERING SERVICE, INC.




WELL NEST NO. 1 ]

jry 1o Rk KRIRSRdiiy s SRy

7
N
‘\o

—
-
(-
=
b
g 20 L
o
o
Gt
5 W——/
o
w &
1 =
= =
g
3]
o 40 |
-
et
o
o
O

-30

-60

07-Jun-93 07-Dec-93 07-Jun-94 07-Dec-94 07-Jun-95 07-Dec-95
= Well DH-WD-1A Depth = 44.7
* Well DH-WD-1B Depth = 94 0’ Dates
4 Pond Recharge Water
i Canal Flowing Water

FIGURE 3-2
GROUND WATER LEVEL HYDROGRAPH
WELL NEST #1
GROUND WATER RECHARGE AND MANAGEMENT PRUJFELT
RIQO GRANDE BASIN, COLORADO
COLORADO WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC.




oo TTEEEEET T

WELL NEST NO. 2
0
OAPARESA NS B A— OO a—ﬁ&w e AR AR —A AR, sy
10 P e
I
- B ~d |
=
S -0 .
20
£
2 , /14 } |
% -30 e '7.*\, il GEE W/B‘EEFF‘ N\EESRH
¢ g 3 e
[Sa] 3 -40 Ag“r
3 £ o "
s3] g
£ -50 i ._[“ $ f
a g ‘ &A""ﬁi—\
a
Fy
60—
-70
87-}un-93 07-Dec-93 07-Jun-94 07-Dec-94 07-Jun-95 07-Drec-95
W Well DH-WD-2A Depth = 25.7 5 Weil DH-WD-2D Depth = 84.4' | Dates
* Weli DH-WD-2B Depth = 45.5'  © Pond Recharge Water
4 Well DH-WD-2C Depth = 196.0° & Canal Flowing Water
FIGURE 3-3
1 GROUND WATER LEVEL HYDROGRAPH
WELL NEST #2
GROUND WATER RECHARGE AND MANAGEMENT PROJECT
/10 GRANDE BASIN, COLORADO

COLORADO WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC.




PEACHED SEMIPERCHED
] Land | surface EXPLANATION
- MORE PERMEABLE BEDS

--Gravel, sand, fractured
volcanics

—.—] LESS PERMEABLE BEDS--
F— — — Clay, silt, unfractured

volcanics

~ 7| SATURATED WITH
GROUND WATER

v HYDRAULIC HEAD IN
WELL
FLOWING ARTESIAN n WELL SLOTTED OR
¥ 1 SCREENED TO BEDS
Land surface | -
Water
table
FIGURE 3-4
MODES OF OCCURRENCE OF

GROUND WATER

GROUND WATER RECHARGE AND MANAGEMENT PROJECT
RI0 GRANDE BASIN, COLORADO

COLORADO WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC

3-6




WELL A

-2 i %4% Amjmf R
- AL

l-€
Depth Below Top of Casing (Ft.)

*
'T
T* , 1 TL
-10 %/L \ L{ L\

07-hun-92 07-Deg-92 07-Jun-93 07-Dec-93 07-Jun-94 07-Dec-94 07-lun-95 07-Dec-93

Dates

® Data A + Pond Rechage Water
t1 Canal Flowing Water

FIGURE 3-5
. GROQUND WATER LEVEL HYDROGRAFH
WELL A

GROUND WATER RECHARGE AND MANAGEMENT PROJECT
RIO GRANDE BASIN, COLORADO

COLORADO WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC.




8-¢€

Depth Below Top of Casing (Ft.)

-4

+6

WELL B

o

=

o

o

o

-10
Y
-12
47-fun-92 07-Dec-52 07-Jun-93 07-Dec-93 07-Jun-94 07-Dec-94 07-Jun-93 07-Dec-95
B Data A + Pond Rechage Water J Dates
' i Canal Flowing Water
FIGURE 3-6
GROUND WATER LEVEL HYDROGRAPH
WELL B

GROUND WATER RECHARGE AND MANAGEMENT PROJECT
RIQ GRANDE BASIN, COLORADO

COLORADO WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC




0
2 Jtm#am J.ﬁim AT
"y poe-oe PRI
&
=
=10]
Eoa
g
Q
[
Q
© | &
: ]
&€ i N
N —
]
o] g
- |
o __ oY [ 5
7]
(@]
1] 5
-12
07-Jun-92 07-Dec-92 07-Jun-93 07-Dec-93 07-Jun-94 07-Dec-94 07-Jun-93 07-Dec-935
® Data A * Pond Rechage Water Dates
« * Canal Flowing Water
FIGURE 3-7
GROUND WATER LEVEL HYDROGRAPH
WELL C
GROUND WATER RECHARGE AND MANAGEMENT PROJECT
RIO GRANDE BASIN, COLORADO
COLORADC WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC.




_-_-_-_:ﬁ----------‘

PIVOT WELL

T

01-¢

Depth Below Top of Casing (Ft.)

w L

' Dates

07-Jun-92 07-Dec-92 07-3un-93 07-Dec.33 07-Jun-94 07-Dec-94 07-Jun-93 07-Dec95

W Data A # Pond Rechage Water
i1 Canal Flowing Water

FIGURE 3-8
GROUND WATER LEVEL HYDROGRAPH
. PIVOT WELL

GROUND WATER RECHARGE AND MANAGEMENT PROJECT
RIC GRANDE BASIN, COLORADO

COLORADO WATER CONSERVATION BOARD
DAVIS ENGINEERING SERVICE, INC

e e




3.1.3. Recharge Site Northwest of Monte Vista National Wildlife Refuge

On the Monte Vista National Wildlife Refuge, water levels of six existing wells were measured.
As previously described, two of the wells appear to tap the unconfined aquifer while the

remaining wells tap the confined aquifer.

For each of the wells, ground water level hydrographs have been prepared with time periods
when Monte Vista Canal water was available for recharge superimposed to allow the reader to
observe ground water reaction to recharge. These hydrographs are included as Figures 3-9, 3-10,

3-11, 3-12, 3-13 and 3-14.

3.2 CHANGES IN GROUND WATER LEVEL DUE TO RECHARGE

3.2.1 General

At the recharge sites northeast of Del Norte and at the Brownell site the monitoring well
measurements clearly indicate that ground water levels rise within a few days after the
introduction of surface water into the site. At both sites the nearby canal laterals leak into the
ground water system, complicating the exact quantification of the effect of the recharge pit(s) on

the ground water system.

Using the approach documented in the development of the CSU Well&Pit computer program
described below, the quantity of ground water recharge is a function of site conditions, area of pit
or ditch bottom inundated by water and length of time of inundation. Included on the well
hydrographs in Section 3.1.1 and 3.1.2 the time of inundation of the pit(s) and nearby ditches are
shown so visual correlation between changes in ground water levels and available recharge water

can be made,

In both cases, an increase in ground water levels in monitoring wells following diversion of

water into nearby recharge pit(s) is obvious. However, the rate of recharge during the period
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when nearby irrigation wells were extensively pumped, was insufficient to prevent well water

levels from declining,
3.2.2 Recharge Site Northeast of Del Norte

Because the recharge site northeast of Del Norte is located outside of the boundaries of the
confined or artesian aquifer as mapped from well logs (Emery, Plate 2, 1973), there has been
interest in defining the percentage of applied recharge water that reaches the confined aquifer.

As can be visualized by studying changes in water levels in the nests of monitoring wells,
recharge water infiltrates through surface soils into the aquifer system that comprises several
leaking clay lenses that dip easterly. These clay lenses retard the downward flow and due to their
dip, cause the ground water to flow easterly. In order for recharge water to enter the confined
aquifer as commonly defined, the water must have leaked through the aquifer system to a depth
of 100 or more feet by the time it reaches the confined aquifer boundary. Since the percentage of
recharge water reaching this depth is dependent largely on the unmeasured retardance of the clay
lenses and the slope of the lenses, accurate estimates of percentage of applied recharge water that
accrues to the confined aquifer is beyond the scope of this study. However, the increase in water
levels in the deeper wells indicate that a significant portion of recharge water has the potential of
entering the confined aquifer. For example, in well nest No. 2, ground water level increases of
approximately 10 feet were recorded in both the shallow 25.7 foot deep well and the 196.0 foot
deep well during the time period between June and December 1995. This related change seems
to indicate that nearly 100% of applied water at this site enters depths that are tributary to the

confined aquifer.

An indication of where recharge water goes can be derived by displaying ground water levels in
a cross section of the aquifers along a line between the nests of wells. Comparing ground water
elevations between the two well nests that are approximately 440 feet apart, the ground water
surface is about one foot lower in the easterly nest than the westerly nest. This elevation

difference indicates a significant easterly flow of ground water.
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3.2.3 Brownell Recharge Site

A general observation that is derived from comparing well hydrographs is that the cone of
depression caused by the pivot well is quite flat. This conclusion is reached by noting that the
drawdown in the pivot well is quite similar to those in monitoring wells located 1,200 feet
away. The ground water levels in the pivot well are more erratic that those in the monitoring
wells, but this is probably due to varying lengths of time between well pumping and

measurements. The relatively flat cone of depression of a well indicates a high yielding aquifer.

The rather significant improvement in ground water levels during periods outside of the time
water was in the recharge pit and nearby ditch seems to indicate that recharge is arriving at the
site from other sources than the ditch and recharge pit. It is presumed that the principal source is
ground water flow from the west and the possibility of a small contribution from upward leakage

from the underlying artesian aquifer.

Water in the recharge pit and nearby ditch clearly increase the availability of ground water at the
site. The monitoring well hydrographs indicate increases in ground water levels of 1.5 to 2.0 feet

during the periods when recharge water was available.
3.2.4 Recharge Site Northwest of Monte Vista National Wildlife Refuge

The recharge site northwest of the Monte Vista National Wildlife Refuge was found to be located
over the confining clay so water level measurements of confined waters included in Section 3.1.3

are likely to be only an indication of general recharge to the confined aquifer in this region.

3.3 COMPARISON BETWEEN COMPUTER MODEL AND GROUND WATER
LEVELS

The computer ground water model used to simulate changes in ground water levels resulting

from surface recharge was developed by Colorado State University and is called herein the CSU
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Well&Pit model. The model was developed through research at a recharge site on the eastern
side of the San Luis Valley in the Trinchera Creek drainage and is designed to predict ground
water changes from a single recharge pit rectangular in nature. At the site northeast of Del Norte,
the arrangement of the recharge sites consists of at least two pits with irregular shapes and nearby
canal laterals, all of which contribute recharge to an aquifer containing numerous clay lenses.
These irregularities and conditions exceed the design assumptions used in the referenced model.
Therefore, the use of the reference model at the recharge site located northeast of Del Norte

predicting change in ground water levels was not pursued.

In order for a ground water model to be an accurate predictor of changes in ground water levels
at this site, it would need to be muitilayered and extensive calibration would be needed.
Preparation of such a model would be an interesting academic exercise, but due to its
complexity, it could not be easily used by water users. The CSU Well&Pit model when applied
to this site indicates that significant recharge is possible, which is sufficient for most water users

to assist them in planning their recharge facilities.
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4.0 DATA CONCERNING EXTENT OF GROUND WATER RECHARGE

4.1 Change In Unconfined Storage In Western Portion of Closed Basin

In the San Luis Valley, the largest example of a ground water aquifer being used as a reservoir is
located north of the Rio Grande in the intensively farmed area outlined on the map included as
Figure 4-1. Into this area, several hundred thousand acre feet of water from the Rio Grande is
diverted through major canal systems that were built during the 1880°s and 189(0’s. Before
construction and use of the canals, depth to ground water near the center of the outlined area was
reported to be 50 to 100 feet (Powell, 1958, Pgs. 56-57). Afier several years of diversion of
irrigation water into this area and resulting seepage into the ground water, levels were raised in
most areas to less than 15 feet below ground surface. Raising the ground water table is

essentially the same as filling a reservoir.

During the drought of the 1950°s, many wells were drilled into this shallow unconfined aquifer.
Water was withdrawn with pumps and used to supplement river water for irrigation. This was
the first major withdrawal of water from this underground reservoir. This artificially filled
aquifer had become a functioning reservoir that could be filled with seepage from canals and

flood irrigation, then withdrawn through wells during periods of river water shortages.

To better understand the continuing change in ground water levels in the most active portion of
the Closed Basin, a calculation and charting of the approximate change in shallow ground water
or unconfined aquifer storage has been performed since about 1981 by the author. This process
included calculating the annual changes in ground water storage based on approximately 26 Rio
Grande Water Conservation District (RGWCD) monitoring wells located in the highly irrigated
area shown on Figure 4-1. The dark triangles on the map in Figure 4-1 represent locations of

monttoring wells in which depth to water level below ground surface has been measured. The

study area encompasses approximately 335,000 acres. The period of the calculating and charting




begin in 1975 at which time the RGWCD constructed and began monitoring a sufficient number

of wells to make the process meaningful.

The method of computing the change in ground water storage was in accordance with the
Thiessen mean method whereby a polygon is constructed around each observation well, with the
assumption that the change in water level throughout the area of the polygon is the same as the
change in the well within the polygon. This method was used in Geological Survey
Water-Supply Paper 1379 by W. J. Powell. The chart of the change in unconfined aquifer
storage is included as Figure 4-2. The change in storage was plotted as zero at the beginning of

the study period in 1975, with monthly changes plotied thereafter.

A combination of drought and lack of attention to river water diverted into the area resulted in
significant depletion of the underground reservoir in the late 1970s, with the apparent low point
in 1978. When storage in this reservoir reached these very low levels and well pumps began
sucking air rather than water, the need to better manage diverted river water became apparent.
This better management included filling or recharge of the underground reservoir at historical
locations and times. Since 1977, knowledge and understanding of how filling of the reservoir or
recharge can be accomplished has improved significantly. During 1996, a severe drought
occurred and declines in the ground water levels occurred, but it does not appear that levels

similar to those experienced in the late 1970’s are likely.

4.2 ESTIMATES OF RECHARGE THROUGH CANAL AND DITCH COMPANIES

Since the west central portion of the Closed Basin, as outlined in Figure 4.1, is the most
utilized portion of the unconfined aquifer within the District, this area has been the focus of
estimates of recharge through canal and ditch companies. The primary sources of water to this
area is water diverted from the Rio Grande, carried by canals into the area, and natural

inflow.

The major canals and ditches that carry water into the subject area included Rio Grande, San
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Luis Valley Irrigation District and the San Luis Valley canals, the Prairie and Billings ditches.
A tabulation of diversions by these systems is included in Appendix E. The average diversions
for the time period 1950 through 1994 were 273,000 acre feet per year. The amount of natural
inflow from the mountains to the west was calculated by Phil Emery in his analysis of the
hydrology of the Valley to be approximately 23,000 acre feet per year. However, there is not

sufficient data currently available to document annual inflows from the mountains to the west.

To demonstrate and understand the correlation between ground water levels and Rio Grande
diversions into the Closed Basin, a graph of the diversions versus change in aquifer storage was
prepared for the time period 1976 to 1989. The change in aquifer storage calculations are
presented in Section 4.1. The graph is included as Figure 4-3. A point for each year was plotted.
Each point represents the intersection of the total diversion, which is plotted on the horizontal
axis, and the change in unconfined aquifer storage, which is plotted on the vertical axis, for each
respective year. By using linear regression, a trend line was plotted through the points. The

data used to plot the graph is included in Appendix E.

A quick review of the graph in Figure 4-3 indicates that there is a direct relationship between
canal and ditch diversions into the Closed Basin and change in unconfined aquifer storage.
Further, the intersection of the trend line with the horizontal zero change line indicates that
diversions totaling approximately 270,000 acre feet per year results in a zero change in
unconfined aquifer storage assuming no material change in inflows from the surrounding
mountains. Since required diversions of 270,000 acre fect per year approximately equal actual
average diversions of 273,000 acre feet per year, it indicates that storage in the aquifer should
remain relative stable over the long term assuming no material change in inflows from the
surrounding mountains and no material increase in ground water withdrawals. The change in
unconfined aquifer storage chart in Figure 4-2 supports this conclusion showing maintenance of
storage over the long term, although there have been dramatic changes from year to year during

the study period.

Of this £273,000 acre feet of diversions and +23,000 acre feet of natural inflow to the Closed
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Basin from the west, in addition to recharge of the unconfined aquifer, portions are lost to

evaporation and used to recharge the deeper confined aquifer and directly irrigate crops.

Through extensive investigations of canal and ditch company records by Harlan W. Erker in
1978, he concluded that recharge to the unconfined aquifer in the Closed Basin under the San
Luis Valley, Rio Grande, San Luis Valley Canals and the Prairie and Billings Ditches averaged
140,000 acre feet per year.

Since the vast majority of water for irrigated acres in the referenced study area is obtained from
wells and applied through center-pivot sprinklers, an estimate of irrigation demand for these
sprinklers will be approximately equal to recharge needed to sustain to the shallow aquifer. This
assumes that there is no long term change in ground water storage. To estimate total irrigation
demand or consumptive use for these sprinklers, it is necessary to assume an average crop
consumptive use and obtain a sprinkler count together with average area irrigated per sprinkler .
A crop consumptive use of 1.3 acre feet of water per irrigated acre was used in the referenced
report by Erker and subsequent information support this value. From a map of sprinkler
locations prepared by Rio Grande Water Conservation District, the number of sprinklers in the
study area is estimated at 1283. Estimated area irrigated per sprinkler is 130 acres. The estimate
of required ground water recharge in the study area is (1283 sprinklers x 130 acres/sprinkler x 1.3
acre feet/ acre) = 216,827 acre feet per year. By comparing the crop consumptive use in the
study area of 216,827 acre feet per year to Erker’s recharge estimate of 140,000 acre feet per
year, it appears that either Erker’s estimate is quite low or recharge enters the area from other

unmeasured sources.

An effort to measure total recharge in the study area from ditches, canals and recharge structures
was made, however it became apparent that the accuracy of such a measurement would be
questionable. Although numerous canal/ditch loss measurements were made, it became apparent
that loss values were highly variable. As a minimum, water loss through seepage from

ditch/canals vary due to the following factors:
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Underlying soil conditions, particularly permeability of soil.
Wetted perimeter, i.e. losses vary depending on width of ditch channel and depth of flow.
Time since channel was cleaned.

Depth to ground water below channel.

* ¥ ¥ ¥k

Length of time channel has been carrying water, i.e. often the longer a channel carries water,
the less seepage occurs.

* Evaporation from water surface which varies depending on time of year.

In conclusion, it appears the best measurement of ground water recharge may be derived
indirectly. By measuring the change in ground water levels in the area of interest and comparing
changes to quantity of water imported as recharge, an estimate of needed imported water to
maintain ground water levels can be made. Although the quantity of recharge is not derived, the

quantity of water needed to accomplish the recharge is derived.
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5.0 DYNAMICS OF GROUND WATER RECHARGE IN SAN LUIS
VALLEY

5.1 RECHARGE POTENTIAL

To obtain an indication of areas within the SLVWCD where ground water recharge can be
accomplished most efficiently, numerous runs of a computer ground water model used to
simulate changes in ground water levels resulting from surface recharge were made. The
computer model was developed by Colorado State University and is called herein the CSU
Well&Pit model. As previously explained, the model was developed through research at a
recharge site on the eastern side of the San Luis Valley in the Trinchera Creek drainage and is

designed to predict ground water changes from a single recharge pit rectangular in nature.

Basic input to this computer model include recharge rate based on soil permeability, aquifer
transmissivity, specific yield and depth to ground water. The depth to ground water was
obtained from a map compiled by U.S.D.I. Bureau of Reclamation. Values for the remaining

parameters were obtained for numerous locations from the following published sources:

Soil permeability: U.S.D.A. Soil Conservation Service “Soil Survey of Saguache -
Rio Grande and Alamosa County Area, Colorado™ (Three

publications).

Aquifer transmissivity: Plate 3, “Map Showing Transmissivity of the Unconfined Aquifer,
San Luis Valley, Colorado; Colorado Water Resources Circular 18
“Water in the San Luis Valley, South-Central Colorado” by P. A.
Emery, R. J. Snipes, J. M. Dumeyer and J. M. Klein, U. S.
Geological Survey, 1973.
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Specific yield or

Storage coefficient: Page 8, Colorado Water Resources Circular 29 “Analog Model of
the San Luis Valley, South-Central Colorado™ by P. A. Emery, E.
P. Patten, Jr. and J. E. More, U. S. Geological Survey, 1975.

Numerous runs of the referenced computer model were made assuming a pit one acre in size and
recharge for 30 days with the rate being adjusted so the ground water mound formed did not
reach the elevation of the bottom of the recharge pit. Using this method maximum recharge rates
for a one month (30 day) period were derived. The information was plotted on a map included as
Figure 5.1. Although this information would be more useful if updated periodically, it can be
used as a guide by ground water users to determine the size of recharge pit and length of time
recharge is necessary at their location to replace ground water pumped. For example, if a ground
water user is located in the Town of Center, the probable recharge rate is 120 to 240 acre feet per
month (average = 180 acre feet per month). Assume water consumptively used on quarter = 150

acre feet per year. Assume recharge water is available for 20 days per year.

. o+ 150 ac. friyr 30 days/yr.
Required pit size = 13550 psyrisc X J0daysyr. — 1-25 acres

Since many localized variables can influence the recharge rate, Fi;gure 5.1 should be used only as
a guide. A few of the localized variables that can significantly effect recharge rates are different
soils than the generalized information indicates, sealing of the recharge pit with silt and localized

ground water mounding due to nearby canals and ditches.

5.2 POSSIBLE INTEGRATED WATER MANAGEMENT PLAN

There are numerous canal systems that divert water for the purpose of ground water recharge in
the San Luis Valley. Review of depths to ground water indicate that available storage space in
the under ground aquifers is not used in an optimum manner. Therefore, a management program

could be useful to ground water users, however there are challenges involved because canal
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systems have historically operated as independent entities using water rights with different

priorities.

On the Rio Grande, the Rio Grande Water Users Association has been formed to further the
common interests of surface water users on that river. In many cases these surface water users
are also ground water users for the conjunctive use of these water rights has been a focus of

many of the members.

A water management agency could be formed to provide different levels of assistance to water
users depending on the responsibility assigned during the formation. Each increasing level
would involve water users releasing more of their independence and be more challenging to
form. For example, the responsibility of the agency could encompass any one of the following

tasks or a combination thereof;

@ Monitor ground water levels in aquifers in specified areas and provide frequent reports to
member canal systems concerning ground water level conditions. Recommend water

management decisions within individual member canal systems.

@ Perform task 1 above plus maintain and construct recharge facilities within a area or district

including numerous member canal systems and possibly drain systems.

® Perform tasks 1 and 2 plus include responsibility for operating, maintaining and financing
numerous canal systems. It could include cooperation of several canal systems to deliver
water to regions where ground water recharge is needed regardless of the water rights
priority of the canal system used, i.e. making maintenance of ground water levels the top

priority in water right management. Temporary or permanent changes in the way water

rights could be used would be required by Water Court.
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CARrLsoON, HaMMoOND & Pabppock
ATTORNEYS AT LAW
JOHN UNDEM CARLSON
(1940- 1992} 1700 LINCOLN STREET, SUITE 3900

MARY MEAD HAMMOND DENVER, COLORADO 80203
WILLIAM A PADDOCK

TELEPHONE (303} 861-9000
TELECOPIER (303) 861-9026

MELANIE KOPPERUD BACKES
LEE H. JOHNSON
PETER C. FLEMING

November 19, 1992

Mr. William J. Killip, II

Special Projects Manager

State Board of Land Commissioners
1313 Sherman Street

Denver, Colorado 80203

Re: San Luis Valley Water Conservancy District

Dear Bill:

I am writing on behalf of the San Luis Valley Water
Conservancy District (the "District") to request permission to use
a portion of the state lands in Section 1, Township 40 North, Range
6 East, for the purpose of conducting a groundwater recharge
project. Enclosed is a completed permit application and an
application fee of $100.00. Please consider this letter as part of
and a supplement to the application.

By letter to you dated March 31, 1992, John U. carlson
requested permission for the District to enter upon the above
described state lands for the ©purpose of conducting an
investigation of those lands for their suitability to the proposed
project. By letter dated April 30, 1992, the Board of Land
Commissioners granted the District permission to enter the lands
and conduct the investigation. That investigation is now completed
and the District desires to move forward with the proposed project.

Enclosed is a letter from John Allen Davey, the engineer for
the District, which explains the scope of the proposed groundwater
recharge project. Also enclosed is a sketch of the proposed
project facilities prepared by Mr. Davey. Please consider these
items as part of and supplements to the application. They also
constitute the findings of the District's investigation conducted
pursuant to the earlier permission to enter the land, and are
submitted in compliance with the April 30 letter.

The initial phase of the proposed project will be to
reactivate two existing diversions from Lateral Nos. 5 and 5A of
the Rio Grande Canal, and to run some recharge water through those
laterals into the drainage area. Then, after observing the
recharge rate and verifying that the soils in the area are
appropriate for the proposed recharge project, the next phase of
the proposed project is to construct the additional diversions and
small dams as indicated on the enclosed sketch.
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CARLSON, HaMMOND & PADDOCK

Mr. William J. Killip, II
November 19, 1992
Page 2

The water to be used for the recharge project is water decreed
to the Rio Grande Canal in Case Nos. W=3979 and 79CW91, Water
DPivision No. 3, State of Colorado. The District and the Rio Grande
Canal Water Users Association are entering into an Agreement
allowing the District to use its laterals for this recharge
project. As indicated in Mr. Davey's letter, the rate of flow
through either of the laterals could vary from less than 1.0 c.f.s.
to 20 c.f.s. 1In most years, the recharge will occur in the Spring
and in late Fall. Beyond some slight erosion and silt deposition,
Mr. Davey has concluded that the pasture land will be enhanced as
a result of the proposed recharge project. I understand that the
District has spoken to the State lessee of this land and that he
does not object to the project.

Please call me if you have any questions or would like further
information. Thank you for your consideration of this application.

Sincerely,

Melanie Kopperud Backes

MKB:ab

Enclosures

ce: Floyd Getz
Allen Davey
Billy Martinez
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L , APPLICATION NO.
USE

T0 THE STATE BOARD OF LAND COMMISSIONERS, DENVER, COLORADOD

Application is hefeby made by the undersigned onthe _19th  day of _ Novenbex
Rio Grande

19_32 to lease the following described land situated in the county of

No. of Subdivision of .
Acras Saction Section Township Range

N/A One 40 North 6 East

APPLICANTS WILL ANSWER THE FOLLOWING QUESTIONS, AND THE ANSWERS WILL BE
CONSIDERED A PART OF THIS APPLICATION:

»

Renewal of Lease No. N/A Expiration Date N/A

What rental per acre do you ofter? _Negotiable Term of lease desired _10_Yyears

For what purpose is the land wanted? To conduct & groundwater rechairge project

General Descriptien: Existing irrigation ditch laterals would be utilized to

conduct recharge watei into drainage area. Monitering wells and small

dans would be constructed to assist in groundwater recharge.

Nature of improvements or structures to be placed on land? ___Monitoring wells and small

dams .

What utitities and facilities are required? (roads, streets, power, sewer, water, etc)

No additional

Will any use of the land create any fuisance to surrounding area? (fire, smoke, noise, fumes, waste
dumps, etc) No

Any objectionable or dangerous storage of explosives, chemicals, refuse? Ho

Any special conditions desired? No

Name of Applicant(s)_5an Luis Valley Water Conservancy District
835 lst Avenue, P.0. Box 43

City _Monte Vista State Y Zip_ 81144
Phona: { 71% ) 852-2315
(‘7%
Subscribed and sworn before me lha_B__ day olmmul_ 199 &
My commisston expires Alecombosr /0 1972+
Q‘&Mm N, X3
Notary Public

FOR OFFICE USE ONLY
FEES TO ACCOMPANY APPLICATION: . Fees $
$100.00 Receipt #
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REGISTERED IN:

CIVIL & MINING ENGINEERING

WATER, SEWER & DRAINAGE COLORADO
ENGINEERING STUDIES NEW MEXICO
U. 5. MINERAL SURVEYS UTAR
WATER RESOURCE STUDIES DAVIS ENGINEERING SERVICE, Inc.

LAND AND MINE SURVEYING

DRAFTING & REPRODUCTION 576 SPRUCE STREET - RP.O. BOX 130

DEL NORTE, COLORADO 81132
PHONE 719-657-3304

September 16. 1992

Mr. John U. Carison, Atlorney at Law
Carlson, Hammond & Paddock

1700 Lincoln Street, Suite 3900
Denver, Colorado 80203

Re:  San Luis Valley Water Conservancy District
Ground Water Recharge Project

Dear John:

Enclosed is a sketch showing proposed groynd water recharge facilities on
Stale Land Board property in Section {, TAON., R6E., NMP.M. As I visualize the
project, with the cooperation of the Rio Grande Canal, the District would reactivale
the existing diversion on Lateral No. 5A located near the mid—point of the south line
of the section hopefully this fall. I think it would then be useful o run some water
into the drainage extending northeast and observe the recharge rate to verify that
the soil is appropriale for the proposed project.

If the limited ground water recharge test on the property is favorable, [ will
recommend that the addilional diversions and small dams be constructed so the
entire project can be operated. The proposed construction will also included
proposed monitoring well nests localed approximately as shown on the sketch. The
actual number and location of monitoring wells and small dams may vary slightly
from Lhose shown on the drawing as a result of details developed during finai design.

| estimate that flow through any one of the diversions could vary from less
than | c.fs. to as much as 20 cf.s. depending on availability of waier and the
capabilily of the sile to accept recharge water. In most years, I expect the tolal
period of time that water will be available for recharge will be less than iwo months
and will occur in the spring and late fall. There may be some slight erosion and siit
deposttion immedialely downsiream of the diversion structures. but beyond these
impacts, | expect Lthe pasture to be enhanced as a resull of coincidental irrigation.
There will also be limited soil excavation and fill associated with the construction of
the small dams.
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Page 2
Mr. John U. Carlson. Altorney at Law
September 16, 1992

It is my understanding that the Districl has asked you to submit a request to
the State Land Board seeking permission {o use their property for recharge purposes
in the previously mentioned Seclion 1. The information in this letter and the
enclosed sketch is provided to assist you in preparing such a request. If you have
questions or need more information, please contact me.

Sincerely yours,
Davis Engineering Service, Inc.

(Pl

John Allen Davey, P.E.
cc: Floyd Getz w/encl.

encl: as noted above
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CARLsSON, HaMMonD & PapDoCK. L.L.C.
ATTORNEYS AT LAW

JOHN UNDEM CARLSON

MARY MEAD HAMMOND 1700 LINCOLN STREET, SUITE 3800 {1I940-1992)
WE"‘E'-'AMO‘“' paoooocn DENVER, COLORADO 80203-4539

od HN N
;ETE:- c. FL.ESMtNG TELEPHONE {303) 8681-3000
K. GWEN BEACHAM TELECOPIER (303) B61-90286

September 18, 1996

Via Hand Delivery

William ). Killip, |

tennial Building
Sherman Street
enver, Colorado 80203

Re:  San Luis Valley Water Conservancy District

Dear Bill:

| am writing to follow up on our telephone conversation fast week. As you
requested, | enclose a copy of the proposed lease sent to you by Melanie Backes on
February 8, 1994. | have updated that proposed lease to correct the dates and the name of
the party who will sign on behalf of the San Luis Valley Water Conservancy District (the
"District"), and to expand the project description.

I thought it might be helpful if | provide you with some background on this recharge
project. The District includes substantially all of Alamosa and Rio Grande Counties and
portions of Saguache and Mineral Counties. Much of the lands in the District located north
of the Rio Grande are in the area referred to as the "closed basin." It is called "closed"
because the surface streams that flow into this area do not naturally flow to the Rio Grande.
The closed basin is a very highly-productive agricultural area that contains one of the largest
concentrations of center pivot irrigation systems in the United States, if not the world. The
majority of those center pivot irrigation systems are supplied with water from wells taping
the unconfined aquifer of the closed basin. The unconfined aquifer is a shallow aquifer
ranging from tens of feet thick at its edges to approximately 100 feet thick in the central area
of the closed basin. The State Land Board has a number of wells that depend upon this
aquifer. The District’s recharge project is an effort to help sustain and replenish the water
supply in the unconfined aquifer for the benefit of water users within the District who rely
upon the unconfined aquifer.

The unconfined aquifer of the closed basin is unigue in that it is essentially an
artificial aquifer that has been filled by and is now replenished largely by the efforts of man.
In the U.S.G.S.’s 1956 study entitled "Ground Water Resources of San Luis Valley,
Colorado," it is reported that prior to the construction of the large irrigation canals bringing
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CArLsoN, HaMMOND & PADDOCK. L.LC.

William J. Killip, il
September 18, 1996
Page 2

water from the Rio Grande, water levels in the unconfined aquifer were 50 to 100 feet
below ground surface. [nthe 1880’s and 1890’s, a number of large canals were constructed
to bring irrigation water from the Rio Grande into the closed basin. As a consequence of
this importation of water from the Rio Grande, the unconfined aquifer was filled, and in
some years has water levels within five or fewer feet of the land surface. It is this imported
water that recharges the unconfined aquifer and provides much of the groundwater for the
agricultural lands in the closed basin. The water supply for the State Land Board’s lands,
like that of other water users in the closed basin, is dependent upon continual recharge of
the closed basin to sustain the water supply.

The 1950’s, 60’s, and 70's, were a prolonged period of drought in the San Luis
Valley. This was combined with initiation of administration under the Rio Grande Compact
beginning in 1968. The effect of the drought and compact administration was to reduce the
importation of water into the closed basin. At the same time, a large number of wells were
constructed to supplement the limited surface water supplies. The result was a substantial
decline in the groundwater levels in the unconfined aquifer of the closed basin. In some
instances, wells simply sucked air because the water level decline had been so great. This
decline in groundwater levels was documented by the U.S.G.S. in its 1985 Atlas HA-683
by Thomas M. Crouch.

The agricultural users in the closed basin were understandably alarmed by the
groundwater level declines and at the threat it posed to their livelihood. Accordingly, the
water users have been working diligently to increase the amount of recharge to the
unconfined aquifer to ensure a reliable supply of water for their wells. As part of the basin-
wide effort to encourage recharge, the District obtained a grant from the Colorado Water
Conservation Board (the "CWCB") to assist farmers with recharge projects and for the
development of recharge facilities. The recharge facilities on the State Land Board’s lands
are part of this program and were developed with funds available under the grant from the
CWCB and are intended to permit the District to study recharge.

The District does not own or control the water rights that provide water to this
recharge facility. Instead, the water for recharge is delivered by the Rio Grande Canal
Company from its Lateral No. 5 that runs through the State Land Board’s land. Some of the
water delivered may be from the Rio Grande Canal Company under its own priorities, and
the remainder is water delivered through the Rio Grande under the winter recharge decree
of the Rio Grande Water Users Association. Due to natural variations in the water suppiy,
there is no assurance that any specific amount of water will be delivered to this facility in
any year. The water that is delivered under the priorities of the Rio Grande Canal occurs
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William J. Killip, Il
September 18, 1996
Page 3

only during the irrigation season and only if the Rio Grande Canal needs to recharge at this
location. Recharge water may also be delivered during November and December under the
water rights of the Rio Grande Water Users Association if the Rio Grande has complied with
its separate obligation under the Rio Grande Compact and the canal does not freeze. In
many years, it is not physically possible to run recharge after late November due to ice.

The District receives no compensation for this recharge program. Operation of the
program is funded by the CWCB grant and the District’s tax revenues. This project is part
of an overall effort to ensure the long-term viability of the agricultural economy in the closed
basin by ensuring a reliable supply of water to unconfined aquifer wells, including those of
the State Land Board located on adjacent lands. The District is simply acting in its
governmental capacity to promote the practice of groundwater recharge in an effort to
preserve the water supply necessary to sustain the agricultural economy.

Attached to the enclosed lease is a sketch map of the recharge facilities. As you can
see, they involve a minimal intrusion on the State Land Board’s land. The facilities consist
of several additional diversions from the Rio Grande Canal Lateral No. 5 as it traverses the
land, the placement of several small berms in a drainage on the property to back up water
delivered from the Rio Grande Canal, and the installation of several sets of monitoring wells
to observe the effect of the groundwater recharge program. These activities have little
impact on the existing grazing lease on the property. The delivery of water to the land
probably improves the livestock grazing and certainly improves the water supply for the
wells of the State Land Board located on adjacent lands.

The enclosed lease is patterned on the similar lease between the State Board of Land
Commissioners ("State Land Board"} and the Central Colorado Water Conservancy District,
Lease No. S-40036. The principal differences between this lease and the lease with the
Central Colorado Water Conservancy District are that the term of the lease is only for ten
years and there is no rental payment based upon the annual quantity of water delivered for
recharge. Given the nature of this project, the fact that the District is not paid for its
recharge program, and the direct benefit to the wells of the State Land Board, | believe you
can understand why the District does not believe a per acre-foot rent is feasible. Other than
those two changes, | believe that the enclosed lease is substantially the same as Lease No.
S-40036.

| would appreciate it if you would review the lease and let me know if you have any

questions. If the Board would like to discuss this further or would like a technical
presentation regarding the recharge program, the District’s engineer, Mr. Allen Davey, and
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William J. Killip, It
September 18, 1996
Page 4

its Manager, Ms. Carol Redding, would be pleased to meet with the Board at a time of the
Board’s choosing to discuss the program.

As you know, the District previously constructed improvements on the property
pursuant to its agreements with the State Land Board. The District wishes to continue the
operation of this recharge facility because of its benefits to all water users in the San Luis
Valley, including the State Land Board. Your prompt review of this proposed lease would
be greatly appreciated.

Yours very truly,
William A. Paddock
Enclosure
cc:  Robert Mailander, w/o enc.
Keith Holland, w/o enc.
Carol Redding, w/enc.

~Allen Davey, w/o enc.

WAF:jdf-2109
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ARCHAEOLOGICAL SURVEY OF THE
SLV WATER CONSERVANCY DISTRICT
MONITORING WELLS

Davis Engineering Service, Inc.
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Kerry Marie Kramer, Project Director

' and

. John Allen Peterson

Archaeological Research, Inc.

332 Michigan

April 8, 1893
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INTRODUCTION

A cultural resources survey was conducted on 37 acres of State-owned
grassland located approximately 6 miles Northeast of Del Norte, Colorado, adjacent
to Colorado State Highway No. 112. The survey was commissioned by Davis
Engineering Service, Inc. of Del Norte, Colorado for the San Luis Valley Water
Conservancy District. The purpose of the survey was to locate and evaluate cultural
resource sites for compliance with Section 106 of the National Register of Histeric

Places. During the course of 100% survey, no cultural resource sites were found.

The cultural resource survey was conducted on three 10-acre parcels which
surround three well-sites proposed to be drilled to provide for ground water re-
charge facilities. The original survey contract was amended to include the survey
of an additional 7 acres of drainage. The project includes proposed 4 ft. high dikes
across the bottom of an existing drainage southwest of proposed monitoring well #2.
Davis Engineering Service, Inc., working for the San Luis Valley Water Conser-
vancy District and in conjunction with the Bureau of Land Management plans to drill
these 3 wells and to construct the dikes.

The project area is located in the southeast quarter of Section 1, T40N, R6E,
(New Mexico Principle Meridian) of the Del Norte Quadrangle in Rio Grande County,
Colorado.

The survey was conducted by Kerry Marie Kramer on March 30, 1993,
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SAN LUIS WATER CONSERVANCY DISTRICT
MONITORING WELLS

The project area is located in the San Luis Valley in south central Colorado between two
major mountain ranges, the Sangre de Cristo range of the Southern Rocky Mountains and
the San Juan Mountains. The Rio Grande River is the major drainage for this Valley with
the Alamosa River and the Conejos River as it tributaries. The Rio Grande moves through
New Mexico and Texas and eventually into the Gulf of Mexico. The Rio Grande River runs
through Del Norte, 6 miles south of the project area. The San Luis Valley is historically
home for sheep ranching and potéto farming.

Prior to and foliowing the development of the Colorado Plateau region during the
Miocene-Pliocene Uplift, volcanic activity occured during the creation of the San Juan
Mountains and in the San Luis Valley area formed the Rio Grande Rift, a north-south spilit
in the earth. This Valley is the largest intermontane basin in Colorado and contains
approximately 13,000 feet of gravel, sand, clay and volcanic deposits on top of the original

valley floor.

REGULATORY BACKGROUND
Cultural resources are tangible expressions of human cultural diversity, both present
and past. As such, they are an important part of the nation's heritage and have been singled
out for protection in legislation at every level of government. in the words of the National
Historic Preservation act of 1966 (NHPA), “...the historical and cultural foundations of the
Nation should be preserved as a living part of our community life and development in order
to give a sense of orientation to the American people” (Public Law 89-775 as amended).
The Federal government has taken the lead in the protection of cultural resources, with

legislation protecting sites on public land dating back to the Antiquity Act of 1806 (Public
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legislation protecting sites on public land dating back to the Antiquity Act of 1806 {Public
Law 59-209). Various other legislative efforts were enacted, culminating inthe 1966 NHPA,
one of the most comprehensive pieces of historic preservation legislation in the world. One
of the unique aspects of this act, in contradistinction to earlier, more specific legislation, is
that it required protection of resources not only on Federal land, but also land affected by
Federal action, that is, Federal funding or permits.

The National Environmental Preservation Act aiso requires a consideration of the
cultural environment but it is rarely invoked in the protection of cultural resources. The
NHPA and other Federal antiquities legislation, such as the Archaeological Resources
Protection Actof 1880, also have important implications for the protection of archaeological
resources.

As noted above, the NHPA is invoked by the presence of Federal land or the
involvement of Federal funding or permits (such as Bureau of Reclamation permits or
Environmental Protection Agency funds). The NHPA creates the National Register of
Historic Places (NRHP), a list of “districts, sites, buildings, structures, and objects
significant in American history” and the Advisory Council for Historic Preservation, a
government agency which oversees historic preservation. Section 106 of the NHPA states
that the ACHP must be afforded the chance to comment when any cultural resources
eligible for inclusion on the NRHP are present in an area affected by Federal agency
actions or actions funded or permitted by federal agencies.

in the state of Colorado, historical, prehistorical and archaeological resources are
protected by act of the legislature in 1973. The Colorado Historical Society Office of
Archaeology and Historic Preservation is vested with the authority to administer the act.
The State of Colorado reserves to itself title to all historical, prehistorical and archaeologi-

cal resources in all lands, rivers, lakes, reservoirs, and other areas owned by the State or
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any of it political subdivisions. The Society is empowered to issue or deny permits for the
investigation, excavation, gathering, or removal from the natural state of any historical,
prehistorical and archaeological resources within the State, and have issued regulations
pursuant to that requirement.

In effect, both state and Federal codes, as currently interpreted, generally require a
complete archaeological survey to be undertaken in conjunction with projects which fall
under their purview, particularly in previously unsurveyed areas in regions where cultural

resources are expected.

TOPOGRAPHY / SOILS / VEGETATION / FAUNA

The topography of the project area is nearly level, sloping very gently in some areas.
Elevation on the project site is 7770 ff. with very gentle sloping into a drainage which runs
southwest from the project area. Soils in the projéct area are Dunul-Platoro-Graypoint
association aﬁd are well drained to excessively drained, moderately coarse textured to
medium textured, cobbly soils thatare 10to 40 inches deep over gravel and cobbles. These
soils are formed in alluvium with vegetation including rabbitbrush, blue grama, Indian rice-
grass, and snakeweed. Average annual precipitation is 7 inches with 90-105 frost-free
days. ‘No current or recent use of the land is apparent. While this is traditional grazing land,
no evidence of grazing use was found except for the very de-composed and brittle partial

skeleton of a cow, suggesting grazing had not occurred on this property for some time.
Skeletal material of small wildiife dotted the landscape of the project area. Small rodent
skeletons and some bird skeletal material was observed on survey as well as a deer head
and hide that washed down the drainage after the diversion gate at the canal lateral No.

5A was opened. A jackrabbit was observed in the project area.
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LITERATURE REVIEW

A file search of archaeological resources was conducted on March 29, 1992 at the
Colorado Office of Archaeology and Historic Preservation. The search included NMPM,
T40N, R6E, Sec.1 and NMPM, T40N, R7E, Sec. 6. No cultural resource surveys have been
previously conducted in Section 1. The closest survey areas are east and south of the
project area in T40N, R7E, S13; T40N, R7E, S18; T40N, R7E, S6; T40N, R7E, S33; and
T40N, RSE, 833 where 55 acres of cultural survey were completed by the Department of

the Air Force with no cultural resources found.
The following presents a summary of the archaeologicai data and analysis available for

the San Luis Valley at this time.

CULTURAL HISTORY
Most cultural resources survey work in South-central Colorado has beén conducted in
the mountain regions of the San Juan range or the Southern Rocky Mountains where much
of these lands are owned by the National Forest Service. Little survey work has been
completed for the entire San Luis Valley and only a few sites are known for the entire region.

The Valley is best known for its Paleo-Indian sites.

PALEO-INDIAN

Clovis Period: The Magna site at the northern edge of the San Luis Valley revealed
mammoth bones, teeth and ivory, with cut marks but without evidence of stone tools. A
Sandia point was located nearby as well as a bi-face which resembled European Upper
Paleolithic traditions. Without association, this site has not been dated and remains
questionable as to its Paleo-Indian affiliation.

Folsom Period: Several Folsom period sites have been recovered in the San Luis
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Medano Springs Ranch in northeast Alamosa County have exposed numerous Folsom
materials.

The remains of 5 Bison antiquus and 22 Folsom artifacts in a sand dune at the Linger
site are dated to 9,885 +140 B.P. and 8,480 +85 B.P. The Zapata site revealed a partial
human skullcap, possibly of Folsom age. The Cattle Guard dune site included Folsom

points, channel flakes, gravers, flake knives, and abraders as well as partial bison remains.

ARCHAIC

Early Archaic: The use of local basalt distinquishes the Rio Grande assemblage of
projectlile points, scraping and cutting tools and ground stone from the general early
Archaic Culture assemblages found in the Colorado mountain regions including those
commonly found in the San Luis Valley. These Early Archaic assemblages are com-
monly found near the Rio Grande River in the San Luis Valley. Renaud, working in the’
SLV identified other more complex site types such as campsites, workshops, lookouts
and rockshelters as Early Archaic. In addition, Early Plains Archaic hearths in the San
Luis Valley have revealed radiocarbon dates of 5370-4800 B.C. and seasonal use of
the Valley by these groups has been suggested.

Rio Grande point types resemble Bajada-like projectile points (6 of which have been
collected by the San Luis Valley Archaeological Project) from the early phase of the Oshara
Tradition and they resemble Pinto Basin points which also were collected in the Closed
Basin. Magic Mountain Apex Complex Early Archaic projectile point types have also been

found in the SLV.

Middle Archaic: Continuéd occupation of the San Luis Valley occurred during the Middle

Archaic as demonstrated by point types and radiocarbon dates from that period. San Luis
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Archaic as demonstrated by point types and radiocarbon dates from that period. San Luis
Valley Rio Grande points of this period resemble San Jose points of the Oshara Tradition
(two of which have been collected by the San Luis Archaeological Project). Two sites and
two isolated finds in Saguache County revealed points similar to points from west-central
Colorado, Apex Phase points from the Magic Mountain Site, McKean points from Wyoming,
and Great Basin/Uncompahgre Plateau Elko points. Hearth radio-carbon dates between
2740 and 1470 B.C. from west-central Colorado, along with data from the Grand River
institute survey suggest a Middle Archaic occupation of the San Luis Valley by Plains
groups who used a McKean tool complex of Duncan, Hanna, Mallory side-notched, and
McKean lanceolate points. Evidence exists for use of the northern San Luis Valley by both

Plains Archaic and Archaic Picosa groups.

FORMATIVE STAGE

Evidence for Formative Stage occupation in the San Luis Valley has been found along
the Rio Grande. Pueblo I-IV ceramic wares including utilitarian wares and Northern Rio
Grande ceramics have been located throughout the Valley and in the Great Sand Dunes.
Also the Woodland tradition is well represented in Northeast Saguache County with corner-

notched projectile points and rockshelter corn remains.

PROTOHISTORIC-HISTORIC PERIOD:

Radiocarbon dates of 1520--1760 A.D. from hearths with associated artifacts suggest
that the Plains Indians may have used the San Luis Valley on a seasonal basis. Late
prehistoric and protohistoric ceramics have been found in Saguache County. This period

of sites are difficult to identify and the number of sites are limited.
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As demonstrated above, contextual data for the archaeological record of the San Luis
Valley is available but not extensive. The records indicate occupations for Paleo-Indian,
Middle and Late Archaic, Formative Period and to a very limited degree, the Proto-Historic
and Historic. However, the lack of data is most likely due a tack of survey work in this region
rather than a lack of sites.

Early Archaic sites have been found close to the Rio Grande River with Rio Grande
projectile points as well as associated artifactual materials. Also, use ofthe Valley by Plains
Archaic and Archaic Picosa groups is suggested. Because aborigines were most likely
living at the band level, while seasonally gathering and hunting throughout the mountains
and valleys, Archaic activity sites would most likely be encountered in the project area. The
proxirhity of the project area to La Garita and San Juan Mountains where utilization of rich
biotic resources coupled with proximity to the permanent water of the Rio Grande River
further indicate the potential for Archaic sites,

Intrusion into the area by Pueblo Indians, possibly for reasons oftrade, is also suggested
with evidence of Pueblo ceramics along the Rio Grande during the Formative Period.
Isolated finds of Pueblo ceramics may be encountered, b,ut it is doubtful that evidence for
a horticultural, sedentary permanent lifestyle would be found.

Proto-historic and Historic Plains Indians sites cannot be ruled out. While most of the
evidence for these sites is northeast of the project area, in Saguache County, this may be

due to a lack of survey in other parts of the San Luis Valley.

FIELD METHODOLOGY
Surface inspection of the project area was conducted consistent with standards of the

Colorado State Archaeologist. Survey transects no wider than 30 meters were made, and

in most areas transect intervals were 15 meters. No artifacts were collected. Archival




research and reporting were conducted according to recommendations by the Colorado
State Archaeologist. No subsurface inspection was conducted.

Mr. Allen Davey of Davis Engineering, Inc. had staked out the 10 acre parcels
surrounding the three well pads. Using the southeast and southwest corner markers of
Well Pad #3 as boundary markers, transects were made from southeast to northwest and
back again until the entire project area was visually inspected for surface materials. The
same procedure was followed for Weli Pad #1 and #2, with long transects being conducted
where the two parcels are contiguous.

The drainage area had not been staked and the decision to survey it was made at the
time of survey. After discussing with Mr. Davey the approximate length of the dikes to be
placed across the drainage, Ms. Kramer surveyed a 7.2 acre area, extending 40 meters on
each side of the center of the drainage. Unfortunately, about an hour prior to the survey
of the drainage, the ditch company opened a headgate off lateral #5A and flooded the
drainage. 15 meters at the center of the drainage was underwater at the time of the survey.
In order to provide a complete survey, a zig-zag transect pattern was adopted between the

water's edge and the exterior drainage boundary, providing 100% coverage of the drainage

area.
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RESULTS
ISOLATED FINDS
No cultural resource sites were discovered during the course of this survey. Two

isolated finds were discovered and these are:

Isolated Find #1:
Pieces of purple opaque 1/2 inch thick, depression-era glass. 10-15 broken pieces

resembling a short pedestal bowl. 30 meters east of western boundary line of well site #3.

Isolated Find #2;

1/4 in thick metal stake embedded upright in ground with 5 inches protruding; rolied at
the top. 120 meters north from SE corner stake, 5 meters west from eastern boundary line

of well site #3.

Disturbance on the project areas appears to be due to the access to the propenrty via the
road which runs parallel to Lateral Ditch #5. This road on the northwest bank of the ditch
provides easy access to the property northwest of the ditch. Cans, paper, plastic, etc. were
scattered in places near the edge ofthe road. These isolated finds do notindicate evidence

of historical sites on the property.

RECOMMENDATIONS
The standards and guildlines of the Colorado State Office of Archaeology and Historic
Preservation were followed during the course of this cultural resource survey. Based on
a review of existing reports and site recordings, expectations for site discovery were

considered low for the area, and in fact, no cultural resource sites were found during the
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survey. Only 2 historical isolated finds were located.

In the event of discovery of cultural resource materials during well excavation and dike
construction, work should stop immediately in the vicinity of these materials and the Office
of the Colorado State Archaeoclogist should be notified immediately. With this stiputation,

we recommend cultural resource clearance for this project.
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APPENDIX B

PERMITS AND LOGS FOR WELLS
AT

RECHARGE SITE NORTHEAST OF DEL NORTE
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R1.5 Rev. 76 COLOt DO DIVISION OF WATER RESOURCE
818 Centennial Bldg., 1313 Sherman St., Denver, Colorade 80203

PERMIT APPLICATION FORM
lpplication must
complete where { YAPERMIT TO USE GROUND WATER
applicable. Type or { YAPERMIT TO CONSTRUCT A WELL
int in BLACK FOR: ( ) APERMIT TO INSTALL A PUMP
':J_K_ No overstrikes
r erasures unless { ) REPLACEMENT FOR NO.
initialed. (X} OTHER _Monjtoring well
‘ WATER COURT CASE NO.
1) APPLICANT - mailing address FOR OFFICE USE ONLY: DO NOT WRITE IN THIS COLUMN
IAMESE‘,“ Luis Valley Water Conservancy Dist.| peceipt No. /
sTreeT P.0. Box 43 Basin Dist.
iy Monte Vista, Colorado 81144
" - (State) Ze) ONDITIONS OF APPROVAL
TELEPHONE NO. _(719) 852-2315 This well shall be used in such a way as to cause
, , no material injury to existing water rights. The
} LOCATION OF PROPOSED WELL issuance of the permit does not assure the applicant

that no injury will occur to another vested water
right or preclude another owner of a vested water

'ounty Rio (_:‘n‘ande (_lounty : right from seeking relief in a civil court action.
SE__ % of the_-SE %, Section 1
IWD,,Q__ _N.Rng. _6 E. _NM.  pm
{N.S) (E.W)

{3) WATER USE AND WELL DATA

roposed maximum pumping rate (gpm) _ 0

erage annual amount of ground water 0
be appropriated (acre-feet):

Number of acres 10 be irrigated:

lrnposed total depth (feet): 44.7

Aquifer ground water is to be obtained from:

l Unconfined

Owner’s well designation DH-WD-1A
'ROUND WATER TO BE USED FOR:
) HOUSEHOLD USE ONLY - no irrigation {0)

{ |} DOMESTIC (1) { )YINDUSTRIAL (5}
} LIVESTOCK (2) { )IRRIGATION {6}
1 COMMERCIAL (4) { YMUNICIPAL (8}
{ )}OTHER (9) APPLICATION APPROVED

DETAIL THE USE ON BACK IN (11)

PERMIT NUMBER

{4) DRILLER

l UC Regional Drill DATE ISSUED
ame _ Bureau 0f Reclamation EXPIRATION DATE
reer D05 Marquette MW, Suite 1313
[ty Albuquerque, New Meéigo' 87102-21(62_2) [STATE ENGINEER]
ate ip

1.0

BY —
lelephone No. Lic. No. ﬁ-é

—. COUNTY




ELL and theareaon | (o) 17 HWWELLNMUSI O LAVAATLL DELAUIVY

SOUTH SECTION LINE

3 38.7 f o M7 4

| . o | l in. fr‘o'r'r.:
+ + 4+ + 4+ 4+ 4+ +

I | | |
Fet -t - - - - - -

The scale of the diagram is 2 inches = 1 mile : - S

in. from ft. to .

(9) FOR REPLACEMENT WELLS givedistance
and direction from old well and plans for plugging
it: .

which the water will be used m »¢ indicated on the diagram below. by .ances from section lines.
Use the CENTER SECTION (1 section, 640 acres) for the well location.
b — A — = e o b =y o | 9 rerrom _SQUEN o sec ine
| .. 1 MILE, 5280 FEET —— - p. | 717 ft. from e‘;ij}t:m — sec. line
+ + + o+ o+ -
Jlr ﬁ} + t LOT, BLOCK FILING #
f ' | |
+ - 4 - NORTH SECTION Lll'\]IE -+ - + - SUBDIVISION
i :
i i I ‘ {7) TRACT ON WHiCH WELL WILL BE
vomra, w._ 4 4_ I e LOCATED o State of Colorado
% 4 No. of acres _1640 : . . Will this be
' = |
! E ! ! " 1 the only well on this tract?_NO
+++ & f ! i
o | g (8) PROPOSED CASING PROGRAM
‘ o | g ! Plain Casing '
u‘l— — — . rr— — _z -
T + i —l_ [ +J® ™ + + — -3  infrom_*3:0 frto 8.7
! .
' We _ | e _in. from ft. to
N S i L _ - + Perforated casing .
+

Each small square represents 40 acres.

WATER EQUIVALENTS TABLE (Rounded Figures)
An acre-foot covers 1 acre of land 1 foot deep
1 cubic foot per second (cfs) . . . 449 gallons per minute (gpm)
A tamily of 5 will require approximately 1 acre-foot of water per year.

1 acre-taot . . . 43,560 cubic feet . . . 325,900 gallons.
1,000 gpm oumped continuously for one day produces 4.42 acre-feet.

{10) LAND ON WHICH GROUND WATER WILL BE USED:

Owner(s): ' Ma. of acres:

Legal description:

{(11) QETAILED DESCRIPTION of the use of ground water: Household use and domestic wells must indicate type of disposal
system to be used. .

(12) QTHER WATER RIGHTS used on this land, including wells. Give Registration and Water Court Case Numbers.

Type or right Used for {purpose) Description of land on which used

{(13) THE APPLICANT(S) STATE(S) THAT THE INFORMATION SET FORTH HEREON 1S
TRUE TO THE BEST OF HIS KNOWLEDGE,

SIGNATURE OF APPLICANTIS)

B-3
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o .
? GEOLOGIC LO6 OF CRILL HOLE NO. JH-WD-1A SHEET @ OF 2
I FEATURE:  OBSERVATION WelLs PROJECT:  SAN LUIB VALLEY GNOWTA. DEMC. STATE  COLORADO
LOCATION SAN LUIS VALLEY CODRDIMATES N (SMC) £ (S0 GROUND ELEVATION 7767.4
BEWM 05-28-93  FINISHED: (%5-26-43 TOTAL DEPTH  44.7 AMOGLE FROW HORIZONTAL: 90  AZLMUTR
v D. FALIAN
DEPTH mma.ghw WATER 138 p—— nmu BEDROCK:  MNE ::"mna -0
-
e /|
]
I NOTES zls / 3 - CLASSIFICATION AND
gé g 8 PHYSICAL CONDITION
a i I
l = o 8
ALL MEASUREMENTS AAE dse [
FROM GAOUND LEVEL AND o Moy < W' [ 0.0 = 44,7 UNCLASSIFIED SURFICIAL DEPOSITS AND
ARE THE SAME AS THOSE - r UNDERLYING TERTLARY ALAMOSA FORMATION (QTes}:
USED 8Y THE DRILLEA. 7 L
. ! 0.0 = €. CLAYEY EAMD WITH SRAVEL:
ALl MEASUREMENTS aRE 10— E ABOUT 65 PERCEHT FINE TJ MEDIUM GAAINEDR 5ANQ, ANGULAR
REPOATED [N FEET 7 F TO SUBROUMCED: ABOWT 20 PEACENT FINE GRAVEL, ANGULAR TO
EXCEPT WHERE NOTED, 3 s SUBADUNOED: ABOUT 15 PERGENT FINES, POSSIBLY CLAYEY;
j - MAXIMUM SIZE 5O sz ORY TO MOIST, AROWN, SOFT. OATLLED
I DARLLED BY: 3 [ WITH ALR ONLY; ROOTS: NO REACTION WITH MCL. (SC)
UC REBGIONAL DRILL - b
CREW: . KRAKE. 20— [ 4.0 - 9.0 GAAVIL, COBBLES, BOULDERS AND BAND:
DRILLER. 01_ C APPROXIMATELY EQUaL AHOUNTS OF CLEAN GAAVEL, PREDOMTMANTLY
- OTsal IGNEQUS. AND MEDIUM TO COARSE GRAINED SAND; MAKIMUM SIZE,
PUAPOSE : I L 25 MM {MAXIWUM SIZE OOES NOT NECESSARILY REFLECT IN=PLACE
OBSERAVATION WELL DRILLED 3 X DIMENSION DUE TO THE LIMITED OIAMETEA OF THE SAMPLER]; DAY.
AS TECHNICAL ASSISTANCE TQ X
THE STATE OF COLORADG 20— o 9.0 = 12,6 5AND, WITH WUVEL, COBSLES AMND BOURDERE:
- r PAENOMINANTLY MEDIUM TO COARSE GRAINED CLEAN SAND, WITH TRACE
ORILL EQULPMENT: - X OF IGHEQUS SRAVEL; maAXIMUM STIZE. 25 MM (MAXTMUM SIZE OOES NOT
I MOBILE B-80 TRUCK 3 a NECESSARILY REFLECT IN-PLACE DIMENSION DME YO THE LIMITED
MOUNTED ROTARY 3 r DIAMETER OF THE SAMPLERI: DAY,
OAILL ALG. WITH j .
INGEASOLL AMND 800 - H 12.0 = 14,00 CRAYVEL, COBOLES. DOULDERS AN BANE
COMPRESSOR, 40— N APPROXIMATELY EOAAL AWOUNTS OF I1GNEQUS GRAVEL AND MEDIUM TO
- - COARSE GAAINED SAND; MAXIMUM SIZE, 2% MM (MAXIMUM SIZE DOES NOT
I DAFLL. METHOO: - [ NECESSARILY REFLECT IN-PLACE DIMENSION QUE TO THE (IMITED
0.0-44.7 6 INCH ODEX oF y OIAMETER OF THE SAMPLERI: DAY,
SYSTEM CONSISTING OF DOWN L
THE HOLE AIR WAMMER aiD [ 14.0 = $5.0: GRAVEL, COBALESL BOULDERS, SAMI AND LEAN CLAY:
BUTTON BIT WITH 2-3/08 INCH - APPROXTMATELY EGUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GRAVEL,
1.0. INTERNAL FLUSH HODS. [ MEDIUM TO CDAASE GRAINED SAND, ANO LEAN CLAY; MAXIMUM SIZE, 25
E W (MAKTMUM STZE OQES NOT WECESSARILY REFLECT IN-PLACE
CASING ‘RECOR: = QIMEMSION DUE TO THE LIMITED DIAMETER OF THE SAMPLER): DRY.
TEMPORARY 6-3/4 INCH 0.D. E .
STEEL CASING REMOVED UPON 16,0 = £0.0: SANG
I COMPLETION, 'E CLEAN WEDIUM TO COARSE GRAINED SAND; DAY,
ORILLING MEDTULE - 10.0 - 20.0! GRAVEL, COBBLER, BOULDERA, SAND AND LEAN CLAY:
0.0-44.7  AlIR o APPROXIMATELY EGUAL AMOUNTS OF PREDONINANTLY IGNEOUS GRAVEL,
- HEOIUM TO COARSE GRATHED SAND, AND LEAN CLAY; WAXIMUN B1ZE,25
DATLLERS NOTER L MM {MAXIMUM S1ZE OOES NOT NECESSARILY REFLECT IN-PLACE
NONE F DIMENSION DUE TO THE LIMITED DIAMETER OF THE SAMPLERI: MOIST.
TESTIMNE M) BAMPLING, 2 .0 - 243 GRAVEL, UUOBLER, BOULDERS AND BAND WITH LEAN CLAV:
NG TESTING OR SAMPLING - APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GAAVEL
OF DRILL HOLE. HOLE [ AND MEOTUM TO COARSE GRAINED SAND, WITH TRACE OF LEAN CLAY:
LOGEED BY CUTTING CHIPS i HAXIMUM SIZE, 25 MM (MAXIMUM SIZE DOES NOT NECESSARILY REFLECT
ONLY, MAXIMUM SIZE 1 INCH, IN-PLACE DIMERSION DUE TO THE LIMITED DIAMETEA OF THE
f SAMPLER]; MOIST.
HOLE COMPLETION: -
HOLE WAS QAILLEQ TO 43.7 FT. : 24.0 ~ 27.0: GRAVEL, CODBLES, BOULDERS WITH BAND AND CLAY:
TAIPPED HAMMEAR ANO SQUNDED - PREQOMIMANTLY CUEAM TENEQUS SRAVEL WITH YRACE OF MEDIUM TO
I HOLE aT 44,7 FT. INSTALLED E COAASE GAAINED SAND ANO CLAY: MAXIMUM SIZE, 25 MM (MAXIMUM SIZE
3 INCH 1.0.. 2-1/2 IN. 0.D. r DOES WOT MECESSAAILY REFLECT IN-PLACE DIMENSLON OUE T0 THE
PYC SLOTTED PIPE WITH 1/32 - LIMITED DIAMETER OF THE SAWPLER): ORY,
IN, SLOTS ANO 39 SLOTS PER r
FOUT, ZONE OF INFLUENCE I3 o 27.0 - 3.0 SAND NITH ORAVELL COBSLES BOULDERS AND CLAY:
FROM 44.7 TO 34.7 FT. B/12 - PREDOMINANTLY MEDIUM GRAINED SAMD, WITH TRACE OF IGNEQUS
GRADED SAND INSTALLED ! GRAVEL AND CLAY, MAXIMUM SIZE, 25 MM (MAXIMuM SIZE DOES NOT
SURACUMOING SCREEN FADM 44.7 L
TO 31.4 FT. BY POSITIVE
DISPLACEMENT. SOLID FLUSH COMIENTE
JOINT PVC PIPE DF THE SaME
DIAMETER FAOM 34.7 TD +3.0 CENTER COLUMN DATA [S NOT SHOWN IN INTERVALS OF LESS THan
FT, HOLE CAYED FROM 31.4 1.0 FODT THICKNESS. THE DATA FOR THESE INTERYALS CAN BE
T0 21.0 FT. CEMENT FROM FOUNG [N EITHER THE °NUTES® OR "CLASSIFICATION AND
21.0 FT. 70 0.0 FT. WITH & PHYSICAL CONOITIONS® COLUMN. CENTER COLUMNS AND “CLASSIFICATION
DENSITY OF 7 LBS./GAL. AN PHYSICAL CONDITIONS® COLUws ARE BASED ON BUREAU OF
INSTALLED o 5 FOQT STEEL RECLAMATION GEOLOGY FIELD MANUAL AND CRAWINGS TITLED FOR
STANOPIPE WITH APPROXIMATELY DESIGNS 4ND SPECIFICATIONS A5 FOLLOWS -
3 FOOT STICKUP. STANDPIPE
1S 3-7/8 INCH [.0. aND 4-3/8
INCH D.D. ELEVATION OF TOP DRANING MO 40~-D-5493 STANOAAD OESCAIPTIONS AND
QF PVC AISER IS 77704 FEET. DESCRIPTIVE CAITERLA FOR
ELEVATION OF TOP OF STEEL RTCK .
STAMOPIPE 13 7I70.4. LOCTATED
J_SHEET 1 0F 2 —I ORILL HOLE DH-WD-1A
B-4




GEOLOGIC LOG OF DRILL HOLE NO. -WD-1A SHEET 2 OF 2

FEATURE: OBSERVATION WELLE PROECT:  SAN LUIS YALLEY GMDMTR, OEMO. STATE: COLORADG
LOCATION SAM LUIS YALLEY COORDINATES N (SM0) E [3HO) SROUND ELEVATION 7787.4
BDERUN 03-28-93  FINISHER (5-28-93 TOTAL DEFTH  44.7 ANGLE FROM HORIZONTAL: $0  AZIMUTH
DEPTH AND ELEY, OF WATER DEPTH TO BEDROCK: ME HOLE LOGGED 8Y;  D. FAIIAN
LEVEL AND CATE MEASURER: 33.8  { 77X3.80) 08-20-03 REVIEWED BY: 1, ool

CLASSIFICATION AND

NOTES
PHTSICAL CONDITION
[CONTINUED)

IN SECTION ¢, T.40 H.. R.B €., NECESSARILY REFLECT IN~PLACE DIMENSION DUE TO THE LIMITED
N.m P M. RIC GRANMDE COUNTY. OIAMETER OF THE SAMPLER:; 3IST,
COLOAADG. 717 FEET FAOM EAST
SECTION LINE. 1134 FEET FROM 30.0 « 44.7- SAAVEL.L COBSLES BOULDERS, SAND AND LEAN CLAY:
SOUTH SECTION LINE, APPROXTMATELY EQUAL ANGUNTS OF PREDOMINANTLY IGNEOUS GAAVEL,

MEOIUM TO COARSE GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE.
MATER LEVEL DATA: 25 mm [(MAXIMUM SIIE OCES NOT NECESSARILY REFLECT IN-PLACE
BEGINHING OF SHIFT DIMENSTION DUE TO THE LIMITEQ DIAMETER OF THE SAMPLER}; MET,
DATE HOLE WATER WATER ENCOUNTERED AT 34.0 FT.
1993 DERTH OEPTH
05-26 44,7 34.0

STRATISAAPHY:

PIEZ0. WATER LEVELS
UATE  WATER SURFACE 0.0 - 44.7 UNCLASSIFIEC SURFICIAL CEPOSITS AND UNDERLYING
1993 ELEVATIONS TEATIARY ALAWOSA FORMATION (GTsa)
08-27 7735.8
0s-28 7735.8

COMMENTE

DRAAMING NO. 40-0-5499 STANDARD CESCRIPTORS AND
DESCAIPTIVE CRITERIA FOR
DISCONTINVITIES.
ABBREVIATIONS
NE = NOT ENCOUNTERED
UC = UPPER COLJRADD
PVYE = POLY VINYL CHLORIDE
PIEZD. = PIEZOMETER
0.0. = OUTSIDE DIAMETER
I.a. INSIDE CTAMETER
[SHC) = SEE HOLE COMPLETICN Ta NOTES COLUMN

l SHEET 2 OF 2 DRILL HOLE DH=WO=1A
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COLOHK. .00 DIVISION OF WATER RESOURCE.
818 Centennial Bldg., 1313 Sherman St., Denver, Colorado 80203

I' -5-Rev 76

PERMIT APPLICATION FORM

l\eppllcatlon must
complete where

{ YAPERMIT TO USE GROUND WATER
applicable. Type or ( ) APERMIT TO CONSTRUCT A WELL
rint in BLACK FOR: { } APERMIT TOINSTALL A PUMP
l K. No overstrikes
r erasures unless { )} REPLACEMENT FOR NO.
initialed.

{ X)OTHER _Monitoring well

WATER COURT CASE NO.

'1) APPLICANT - mailing address

IJAMESQ"' Luis Valley Water Conservancy Dist.

STREET P.0. Box 43

I'TY Monte Vista, Colorado 81144
- (State) (Zip)
ELEPHONE No, _(719) 852-2315
‘2) LOCATION OF PROPOSED WELL
Ic,-unty Rig Grande County
_j.E_% of the - SE : %, Section 1
l“}p 40 _N.Rng_6 E. _NM.__ pm
(N, S} (E,W)}

i;) WATER USE AND WELL DATA

oposed maximum pumping rate {gpm)} _0

verage annual amount of ground water 0
be appropriated (acre-feet):

Number of acres to be irrigated: 0

Iroposed total depth (feet): __93.1

Aquifer gréund water.is to be obtained from:

pnconﬁ' ned

Owner’s well designation DH-WD-18B

} OTHER (9)
DETAIL THE USE ON BACK IN (11)

ROUND WATER TO BE USED FOR:
{ )HOUSEHOLD USE ONLY - no irrigation (0Q)
{4) DRILLER

) DOMESTIC{T) { YINDUSTRIAL (5)
l UC Regional Drill

) LIVESTOCK (2) { ) IRRIGATION (6)
Bureau of Reclamation
ltreet
ity_Albuguergue, New Mexico 87102-2162

) COMMERCIAL (4) { ) MUNICIPAL (8)
505 Marquette NW, Suite 1313
{Stalte) (Zip)

Ielephone No. __ -

Lic. No.

{ PERMIT NUMBER

FOR OFFICE USE ONLY: DO NOT WRITE IN THIS COLUMN

Receipt No. /

Basin Dist.

ONDITIONS OF APPROVAL

This well shall be used in such a way as to cause
no material injury to existing water rights. The
issuance of the permit does not assure the applicant
that no injury will occur to another vested water
right or preclude another owner of a vested water
right from seeking relief in a civil court action.

APPLICATION APPROVED

DATE ISSUED

EXPIRATION DATE

(STATE ENGINEER}

- COUNTY _




’ ; AL and theareaon | {6) TH VELLMUST BE LOCAIED BELOW
which the water will be used mu. e indicated on the diagram below. by «...ances from section lines.
Use the CENTER SECTION ({1 section, 640 acres) for the well location,

+ - -+ — + - + — —+ — = '—F — + -- —‘ _"‘”“”L]-?_S—‘h'hom S?nlirti}r]or south) sec. line
| l— - 1 MiLe, 5280 FEET —— .y 726 ¢ trom __ €aSt sec. ling

teast or west)

LOT_—— _ BLOCK ____ _FILING #

+t + + + + + + 4+

’ l
Lo NORTH SECTION LINE

- SUBDIVISION

{7) TRACT ON WHICH WELL WILL BE
LOCATED .0 State of Colorado

T
, |
NORTH
+ + g_ —+ -7 -t - —g + No. of acres_+640 : . Will this be
- , -
: 8 | l f the only well on this tract? _NO
+++ B — L+ -
o | g (8) PROPOSED CASING PROGRAM
= l i Plain Casing
+ = — JA

—_in, from ft. to ft.
Perforated casmg

!
SOUTH SECTION LINE. . . .
_ 3 __in from 83 1 ft. to 93.1 ft.

|

+-

l

4

| | |
+ + 4+ 4+ 4+ 4+ 4+ 4
|

L

in. from ft. to .

s l l
-+ -+ -4+ -4+ -4+ -+ — - -

The scale of the diagram is 2 inches = 1 mile
Each small square represents 40 acres.

WATER EQUIVALENTS TABLE {Rounded Figures)
An acre-foot covers 1 acre of land 1 foot deep
1 cubic feot per second [cfs} . . . 449 gallons per minute {gpm)}
A tamily of § will require approximately 1 acre-foot ot water per year.
1 acre-foot . ., 43,560 cubic feet . . . 325,900 gallons.
1,000 gpm pumped continuously for one day produces 4.42 acre-feet.

{9) FOR REPLACEMENT WELLS givedistance

and direction from old well and plans for plugging
it

|
+
|
_f_
l
+
+
1
- - *’i‘—+® T +  f 3 introm¥3:-0 g0 _83.1 ¢
. l
_I.
|
+
l
1

{10) LAND ON WHICH GROUND WATER WILL BE USED:

Owner(s): No. of acres:

L.egal description:

{11) DETAILED DESCRIPTION of the use of ground water: Household use and damestic wells must indicate type of disposal
system to be used,

{12) QTHER WATER BIGHTS used on this land, including wells. Give Registration and Water Court Case Numbers.

Type or right Used for (purpose} Description of land on which used

(13) THE APPLICANT(S) STATE(S}) THAT THE INFORMATION SET FORTH HEREON IS
TRUE TO THE BEST OF HIS KNOWLEDGE,

SIGNATURE QF APPLICANTIS)

Use additional sheets of p?p-ez if more space 15 required.




BEOLOGIC LOG OF DRILL HOLE NU  JH-WD-18 SHEET

oFooz
FEATURE: (BSERVATION WELLS PROJECT:  SAM LUIS YALLEY @MOWTR. DEMD. STATE  COWDRADD
LOCATION:.  SAM LULE VALLEY CODADINATER: N ISHD) £ 18H0Y GROUND ELEVATION 7787.7
BEGN 0B-20-03  FINIDMED: o8-2%-3 TOTAL DEPTHE  94.0 ANGLE FROw HOAIZONTAL: S0  AZIMUTH

DEFTH AND ELEY. OF WATER
LEVEL, AND DATE MEASURED: 44.3

BEDAOCK:  ME WOLE LOGGED BY:_ D, FAZLAN

DEFTH TO !
[ 7719.40) 052893 REVIEWED BY: "o Sl

WK
g &
NOTES 3 R CLASSIFICATION AND
ga o % PHYSICAL CONDITION
-
5/ U g
™ | b
AL, MEASUREMENTS ARE ] L
FROM GAGUND LEVEL AND dsc [ 0.0 = ¢4.0: UNGLASSIFIED SURFICIAL DEPCSITS AND
ARE THE SAME A4S THOSE - 9 UMDERL YINGE TERTIAAY ALAMOZA FORMATION (QTeal:
USED BY THE DAILLER.  ayeq 4 [
3 r 0.0 - 8.0: CLAYEY SANO WITH SRAVEL:
ALL MEASUREMENTS ARE 10~ -~ ABOUT 65 PERCENT FIRE TO mEQIUM GRAINED SAND. ANGULAR
AEPOATED LN FEETY - [ TD SUAROUNDED; ABQUT 20 PERCENT FINE GAAVEL, ANGULAR TO
EXCEPT WHERE NOTED. 3 [ SUBROUMDED: 43QUT 13 PERCENT FINES, POSSIBLY CLAYEY:
q - MaXIMuM SIZE Z0 MM: CAY TO MOIST, BAGWN: SOFT, DRILLED
CATLLED BY: . t WITH AIA ONLY. ACOTS: NO AEACTION WITH HCL. (5CI
UC REGIONAL DRILL -
CREW; D. KRAKE, 20— L 8.0 = 10.0: GRAVEL. CODBLES AND BOULDERS WITH BaAND:
DAILLER, 2 [ CLEAN GRAVEL, FREDUMINANTLY [GNEOUS, WITH TRACE DF MEDIUM TO
- 1 COARSE SAMO; MAXIMUM SI2E. 25 MM (NAXIMUM SIZE DOES NOT
PAPOSE: - L NECESSARILY AEFLECT IN-PLACE ODIMENSION DUE TO THE LIMITED
OBSEAVATION WELL CAILLED - - OIAMETER OF THE SAMPLER): DRY.
A5 TECHNICAL ASSISTANCE TO F
THE STATE OF COLORADD “j [ 10,0 = 14.%  GRAVEL. COBDLES, BOULDERS AND BAND:
- o APPROXIMATELY EGUAL AMOUNTS DOF PREDOMINANTLY FINE [GNEQUS
DAILL EQUIPMENT: 3 [ GRAVEL. AMD COARSE SAND; MAXIMUM SIZE, 25 MM (MAXIMUW SIZE
MOBILE B-80 TRUCK - f DOES MOT NECESSARILY REFLECT IN-PLACE DIMENSION OUE FO THE
MOUNTED AOTARY 3‘ C LINITED OTAMETER OF THE SAMPLER): ORY,
ORILL. RIB, WITH - t
INGERSOLL RAND 300 - 3 14,6 = 17,0 GRAVEL. COBBLER, BOWLDERS AND SAND WITH CLAY:
COMPRESSOR, “- o PREDOMINANTLY [GNEQUS GRAVEL, WITH LESSEA FINE TQ COARSE SAND.
- TRACE AMOUNT OF CLAY: MAXIMUW SIZE 25 MM (MAXIMUW SIZE DOES
DRILL WETHOR % 3 NOT NECESSARILY REFLECT IN-PLACE QIMENSION DUE TO THE LIMITED
0.0-94.0 & INCH ODEX - I DIAMETER OF THE SANPLER); DRY,
SYSTEM CONSISTING OF DOWN 3 atssb
THE HOLE ATA HAMMER aND 3 [ 17.0 - 22,00 POOALY GRADED SAND AND CLAY WETH GAAVEL. COBOLES,
BUTTON BIT WITH 2-3/8 INCH = BOLLDERS:
1.0, INTERNAL FLUSH RODS. ”j [ PREDOMINANTLY MEDIUM GRAINED SAMD AND CLAY, W{TH TRACE OF
] [ GRAVEL, MAXIWUM SIIE 27 . (MAXIMUM STZE OOES HOT HECESSARILY
CABTHE RECOAD: - - REFLECT IM-PLACE DIMENSION DUE TO THE LIMITED DIAMETEA OF THE
TEMPORARY 6-3/4 INCH 0.0, . [ SAMPLER); DAY.
STEEL CASING AEMOVED UPON . [
COMPLETION. £0—] [ 22.0 - 42,0t TRAVEL. COBSLES, BOULDERS, SAND AND LEAN CLAY:
] F APPAOXIMATELY EGUAL AMOUNTS OF FREOCMIMANTLY IGNEOLS GAAVEL.
CRILLTNG MeEpIUhe - , MEDIUM TO COARSE SAND AND LEAN CLAY: WAXIMUK SIZE, 25 MM
0.0-94.0 IR I [ (MAXIMUM SIZE DOES NGT NECESSAAILY REFLECT IN-PLACE DIMENSION
] - DUE TQ THE LIMITED OIAMETER OF THE SAMPLERI: WET, WATER
OATLLERS MOTES: - L ENCOUNTERED AT 34.5 FT,
CAILLED TG %8.7 FT, WHEN 79_—1 R A
EXHAUST ATA STOPPED. BUT B E' 42.0 - 46.0: POOALY GRADED 2AND AND CLAY WITH SRAVEL.L COSALES
HAMMER STILL WORKING. m [ AD BOULDERS:
TRIPPED AODS AND HAMMER = - PREQOMIMANTLY HEDTUM GRAINED SAND WEITH CLAY, TRAGE OF LIGNEQUS
TO FIND THE BIT PLUGGED. 3 L' GRAVEL; MaxImum SIZE 25 MM (MAXIMUM STIZE DOES NOT NECESSARILY
CLEANED DUT, HOOMED IT 7 [ REFLECT IN-PLACE DIMENSICN OUE TO THE LIMITED OIAMETER OF THE
TO AIA anp STILL wOT - o SAMPLER); WET. LARGE AMDUNTS OF WaATER AT 40.0 FT.
WORKING PROPERLY. 015- o ~
ASSEMBLED HAMMER TO FIND - 48,0 - B0.0: GRAVEL. COBBLES, BOULDERS WITH CLAY AND SANK
SEVERAL PEBBLES BLOCKING 3 E APPADXIMATELY EQUAL AMOUNTS OF PAEDOMIMANTLY IGNEQUS GRAVEL.
POATS IN CHECK VALVE - - MEDTUM GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE. 25 MM
GUIDE. - - [MAXIMUM SIZE DOES NOT MECESSARILY REFLECT IN-PLACE DIMENSLON
3 [ DUE TO THE LIMITED OIAMETER OF THE SAMPLERI. WET.
TESTING AD SAMPLINE 90— o
NO TESTING OR SAMPLING : [ 50.0 = 38,00  SAMD AND CLAY WITH GRAVEL, COBBLES AND BOULDERS:
OF DAILL HOLE. HOLE s i PREDOMINANTLY MEOIUM GRAINED SAND AND CLAY, WITH TRACE OF
LOGGED BY CUTTING CHIPS a%rrnu OF WXE [ IGNEQUS GRAVEL: MAXIMUM SIZE, 25 Mu (wAXIMUM SIZE DDES NOT
OMLY, MAXIMUM SIZE | INCM. L NECESSARILY REFLECT IHN-PLACE DIMENSION OUE TO THE LIMITED
HOLE COMPLETION: -
HOLE WS DAILLED TO 94.0 FT. COMMENTE:

SOUNOED HOLE AFTER TRIPPING
HAMMER AT 79.5 FT. MATERLAL
FLOWED INTO CASING TO 79.5
FT. INSTALLED 3 INCH 1.0,
3~i/2 Is. 0.0. PYC SLOTTED
PIPE WITH §/32 IN, SLQTS AMD
39 SLOTS PER FOOT., PVE Was
ORIGINALLY INSTALLEQ TO 82.7
FT.. HOWEVEA AFTEA ADDINE TwD
BAGS OF SaNp THE PVC RISER
SANK TO 93.3 FT. ZOWE OF
INFLUENCE [5 FRAOM 93,1 TO
B3 1 FT, @712 GRADED SAND
INSTALLED SURROUNOING SCREEN

CENTER COLUMH DATA IS NDT SHDMN IN INTERVALS OF LESS THaN

1.0 FOOT THICKNESS, THE DATA FOR THESE INTEAVALS CAN BE

FOUND IN ELTHEA THE *NOTES® OR “CLASSIFICATION ANO

PHYSICAL CONDITIONS® COLUMN. CENTER COLUMNS ANO “CLASSIFICATION
AND PHYSICAL CONOITIONS® COLUMM ARE BASED ON BUREAY OF
RECLAMATION GEQULOGY FIELD MAMUAL ANO DRAWINGS TITLED FOR
DESIGNS aND SPECIFLCATIONS AS FOLLOWS -

OAAMING HO. 40-0-6497 STHMOARD QESTRIPTIONG AW
DESCRIPTIVE CAITERIA FOR
RUCK .

SHEET 3 OF 2 ‘ DRILL HOLE OH-WD-1g

B-8




FEATURE: OBSERYATION WELLS
LOCATION  SAN LUIS VALLEY

GEOLOGIC LOG OF DRILL HOLE NO. .4-WD-4B SHEET
PROJECT: SaM LULIS YALLEY SNOMTA. DEMO. STATE: COLOAADO
COORDINATER: N [3HCH [t L -] SROUND ELEVATION 7767.7

BERUN 05—-20-93 FINISHED: 0%-20-93

DEFTH AMD ELEV, OF WATER

LEVEL AND DATE MEABUREL: 48.3

DEPTH
[ 7718.40) 00~28-93

ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: 0. FAIZAN
REVIEWED AT '_).:_M

TOTAL OEPTH  94.0
T0 BEDAODK: +E

4%}

NOTES

CLASSIFICATION AND
PHYSICAL CONDITION
[CONTINUED]

FROM 93.1 TO 79.0 FT. BY
POSITIVE DISPLACEMENT.

SOLID FLUSH JOINT PVYC PIPE

OF THE SAME DIAMETER FACM
683.1 TO +3.0 FT. HOLE DEPTH
SOUNCED 3 FT. SHORT, BEN-
TONITE SLURAY TREMMIED FAOM
79.0 FT. T0 37.Q0 FT. A5 &
MIX OF 75 LAS. OF HY6 200
BENTONITE PER 120 GALLONS

OF WATER, WITH B8 LBS. OF
CELLOFLAKE LCM 4ND 2 LBS, OF
BENTONITE PELLETS. CEMENT
FROM 37.0 FT. TO 0.0 FT.

WiTH & DENSITY OF 18.8
LBS./7GAL. INSTALLED A 5
FOOT STEEL STANOPIPE WITH
APPAQXIMATELY 3 FOOT STICKUP.
STANOPIPE 18 3-7/8 INCH [.D.
AND 4-3/8 INCH 0.0. ELEYATION
OF TOP OF PVC RISER IS 7770.7
FEET. ELEVATION OF TQP OF
STEEL STAMOPIPE IS5 7774.7.

LOCATED IN'SECTION I T.40 WH..

A.6 E., N.M.P.M., RIJ GRANCE
COUNTY, COLORADQ. 728 FEET
FROM EAST SECTION LINE, 1178
FEET FROM SOUTH SECTION LINE.

MATER LEVEL DATA

BESINNING OF SHIFT
DATE HOLE WATER
1993 QEPTH UEPTH
05-25 94.04 50.4

PIEZ0. WATER LEVELE
CATE WATER SURFACE

1992 ELEVATIONS
05=26 7728.8
05-27 7722.2
03~-2a 7i22.4

DIAMTER OF THE SAWFLER): WET.

56.0 - §0.0: ND RETURN:
HAMMER PLUGGED OFF . (SEE DRILLIAS ~2TES)

60.0 - 70.0: GRAVEL, COBSES, BOULDERI AMD BAND WITH CLAY:
APPAOXIMATELY EQUAL AMOUNTS OF PREZOMINANTLY [GNEQUS GRAVEL
AND MEDIUM TD COARSE GRALNED SanND, TRACE AMOUNTS DF CLAY:
wAX[MUM SIZE, 25 wm (KAX[MUM SITE IJES HOT NECESSARLLY AEFLECT
IN-PLACE DIMENSION DUE TO TWE LIMITED DIAMETER OF THE
SAMPLER); WET.

70.0 ~ 74,0 GRAVEL, COBOLES, BOULDERS, SAND AND CLAY;
APPROXIMATELY EQUAL AMOUNTS OF PAECOMINANTLY IGNEQUS GAAVEL,
MEDFUM TD COARSE SRAINED SAMO AND CLAY: MAXIMUM SIZE 25 MM
(MAXIMUM SIZE DOES NOT MECESSAAILY REFLECT IN-PLACE
QIMENSION OUE TO TME LIMITED DIAMETER OF THE SAMPLERE; WET,

74.0 - 78,0 POOALY GRADED SAND MITH GRAVEL, COASLES, BOULDERS
AND CLAY: E
PRAEQOMINANTLY MEDIUM GRAINED SAND WITH TRACE OF [GNEQUS GRAVEL
AND CLAY: MAXIMUM SIZE. 25 MM (MAXIMUM SIZE DOES NOT
NECESSARILY REFLECT IN-PLACE DIMENSION DUE TD THE LIMITED
OIAMETER OF THE SAMPLER]: WET.

70.0 -~ 82.01 GRAVEL. COBBLER, AOULDERL AND SAND WITH CLAY:
APPROXIMATELY EQUAL AMOUNTS OF PREDOMIMANTLY IGNEOUS GRAVEL,
HEOIUM TO COARSE GAAINED SAND, WITM TRACE OF LEAN CLAY:
MAXIMUM SIZE, 25 MW (MAXIMUM SLZE COES NOT WECESSAAILY REFLECT
IN-PLACE DIMENSION DUE TO THE LIMITED DIAMETER OF THE
SAMPLER): WET,

B52.0 - §2.0: SAND AND CLAY MITH GRAVEL:
APPACKIMATELY EQUAL AMOUNTS OF MEDIUM GRAINED SAND AND CLAY.
WITH TRACE OF IGNEQUS SRAVEL: MaXIwiA¢ SIZE 25 MN (MAXIMUM
SIZE DOES NOT MECESSAAILY REFLECT IM-PLACE DIMENSION DUE TO
THE LIMITED DIAMETER OF THE SAMPLER): WET,

§2,0 ~ 83,8 SAND AND CLAY WITH SRAVEL. COBBLES, BOULOERS:
PREDOMINANTLY COARSE GRAINED SAND 4MO CLAY. WITH TRACE OF
PREDOMINANTLY IGHEQUS GAAVEL: MAKIMUM SIZE. 25 MM (MAXIMUM
SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION DUE To
THE LIMITED OIANTER OF THE SAMPLER]: WET,

23,8 - 94.0:  CLAY NITH SAND, GRAVEL, COBBLER AND SOMKDERS:
PREDOMINANTLY LEAN CLAY, WITH TRACE OF MEDIUM TO COARSE SAND
AND PREOOMINANTLY [GNEOUS GRAVEL: MAXIMUM SIZE, 25 MM
(MAXIHUM SIZE DOES NOT NECESSARILY AEFLECT IN=PLACE DIMENSION
DUE TO THE LIMITED DIAMETER QF THE SAMPLERI; WET.

ETRATIGRAPHY:

0.8 - 94,0 UNCLASSIFIED SURFICIAL DEFOSITS AND UNDEALYING
TERTIAAY ALAMOSA FOAMATION (QT3al

COMMENT B

DRAWING NO. 40-D-643% STANDARD DESCAIPTORS ANO

DESCAIPTIVE CARITERIA FOA
DISCONTINUITIES.

ABBREVIATICNS

NE =
ug =
PYC =
LCH =

k]

1
woom
b~
v oo
LI B ]

NOT ENCOUNTERED

UPPER COLORADC

POLY VINYL CHLORIDE

LOST CIACULATION MATERIAL
PIEICMETER

OUTSIDE CIAMETER

INSI0E DIAMETER

SEE HOLE COMPLETION IN NOTES COLUMN

1 SHEET 2 OF 2 l DRILL HOLE DH-WD-18

B-9




"BRGRew 76 COLOF. 10 DIVISION OF WATER RESOURCE.
818 Centennial Bldg., 1313 Sherman St., Denver, Colorado 80203

PERMIT APPLICATION FORM
lpplication must
complete where { }APERMIT TO USE GROUND WATER
applicable. Type or { | APERMIT TQ CONSTRUCT A WELL
int in BLACK FOR:{ ) APERMIT TO INSTALL A PUMP
ﬁﬁ. No overstrikes
r erasures unless { JREPLACEMENT FOR NQ.
initialed. (X)OTHER _Mopitoring well
WATER COURT CASE NO.
lﬂ APPLICANT - mailing address FOR OFFICE USE ONLY: DO NOT WRITE IN THIS COLUMN
IAME San Luis Valley Water Conservancy Dist.| Receipt No. /
sTreeT P-0. Box 43 Basin Dist.
ity__Monte Vista, Colorado 81144 -
: : : {State] Zie) CONDITIONS OF APPROVAL
TELEPHONE NO. (7_19) 852‘2315 This well shall be used in such a way as to cause
no material injury to existing water rights. The
) LOCATION OF PROPOSED WELL issuance of the permit does not assure the applicant
- that no injury will occur to another vested water
] right or preclude another owner of a vested water
lountv Rio Grande County right from seeking relief in a civil court action.
— NE votwme :SE % section L
lwp-_Q._ NRg_ 6 _E_, _NM. pPm
iN,S) [E,Wi

(3) WATER USE AND WELL DATA

Iroposed maximum pumping rate {gpm) 0

verage annual amount of ground water 0
be appropriated {acre-feet]:

Number of acres to be irrigated:

Iroposed total depth {feet): _29.7

Aguifer ground water is to be obtained from:
l Unconfined

Owner’s well designation DH-WD-2A

'ROUND WATER TO BE USED FOR:
} HOUSEHOLD USE ONLY - no irrigation (0}

{ ) DOMESTIC (1) ( ) INDUSTRIAL (5)

) LIVESTOCK (2) ( ) IRRIGATION (6}

) COMMERCIAL (4) () MUNICIPAL (8)
{ YOTHER (9) APPLICATION APPROVED
l DETAIL THE USE ON BACK IN {11)

1 PERMAT NUMBER

{4) DRILLER
I UC Regional Drill DATE ISSUED

imm 505 Marquette NW, Suite 1313

ity_Albuquerque, New Mexico 87102—2122 (STATE ENGINEER}
(State) {Zip}

LD COUNTY

BY
Ielephone No. Lic. No. -10




Hrd NG arca A1 L A L TR kL VI ) A e e e e e e

which the water will be used mu e indicated on the diagram below. by ¢ .nces from section lines.
Use the CENTER SECTION (1 section, 640 acres) for the well location, 1490 th
{ 50U sec. line
P b — = e e g ) O e °
| [4,_._.4 1MILE, 5280 FEET —— _..)_l ...___lm_fl from EaSL sec. line

{east or west)

+ + + + o+ o+ 4+ o+

| 3 introm 207 frwe_25.7

[

+_

!

+_

| - |
+ + + 4+ 4+ 4+ -+ +
|

i

in. from —-ft.to it

~{9) FOR REPLACEMENT WELLS givedistance

and direction from old well and plans for plugging
it:

| I i
—_t -t -4+ -+ -4+ -+ — + —

The scale of the diagram is 2 inches = 1 mile
Each small square represents 40 acres.

I
| . T LOT_____ BLOCK __.__ FILING
I | |
- SUBDIVISION
o — NORTH SECTION LINE SR
| | | | (7} TRACT ON WHICH WELL WILL BE
JNORTHY w'_ S I | ~ LOCATED ¢ ...State of Colorado
B > + + No. of acres_£640 S . Will this be
. =
! & ! ! m 1 the only welt on this yract? _NO
+++ 5 % ! 2+ -+
& | g (8} PROPOSED CASING PROGRAM
7 : Wellw = [ 1 Plain Casing '
I.U_ — P —— _Z - . . .
A —I_ : -+ " + + 3 infrom_+3.0  _frt0 20.7 _#
{ .
) ' |- : . l : iq. from _ ft. to ft.
-+ - : SOUTH SECTION LINE — —+ — ‘I’ Perforated casing .
|
-+
|

WATER EQUIVALENTS TABLE {Rounded Figures) - =
An acre-foot covers 1 acre of tand 1 foot deep
1 cubic foot per second lcfs) . | . 449 gallons per minute (gpm)

A family of b wilt require approximately 1 acre-foot of water per year.
1 acre-foot . . . 43,560 cubic feet ., .. 325,900 galions.
1,000 gom pumped continuously for one day produces 4.42 acre-feet.

{10) LAND ON_WHICH GROUND WATER WILL BE USED:

Owner(s}: ’ No. of acres:

Legal description:

{11) DETAILED DESCRIPTION of the use of ground water: Household use and domestic wells must indicate type of disposal
system to be used. )

{12) OTHER WATER RIGHTS used on this land, including wells. Give Registration and Water Court Case Numbers.

Type or right Used for {purpose) Description of land on which used

(13) THE APPLICANT(S) STATE(S) THAT THE INFORMATION SET FORTH HEREON IS
TRUE TO THE BEST OF HIS KNOWLEDGE.

SIGNATURE OF APPLICANTIS)

B-11

Use additional sheets of paper 1f more space s required.




GEOLOGIC L0G OF DRILL HOLE NO. =WD-2A SHEET @ OF 2

FEATURE: OBSERVATION WELLS PROJECT: SAN LUIS YALLEY GNDWTR, DEMO. STATE COLDAAZO

LOCATION  SAN LUIS VALLEY COOADIMATES: N [SHC) E lsH GAOUND ELEVATION  7760.2

BEBUR 04-27-%3 FINIEGMEIX 04-28-9) TOTAL DEPTH  23.7 AMOLE FROM HOATZONTAL: 3¢  AZIMUTHE
DEPTH ANO ELEV, OF WATER DEPTH TO BEDAOO: HE HOLE LOGEED BY: O, fAZZAN

LEVEL AND DATE MEASURED:

FEVIEWED BY: @ ‘ipoal

-l
= /|8
J N
NOTES zs /4 » CLASSIFICATION AND
Eé o PHYSICAL CONDITION
L/ & 4
i a 8
ALL MEASUREMENTS ARE -{sc -
FROM GAGUND LEVEL AND =TT 3 9.0 - 25.7:  UNCLASSIFIED SURFICIAL DEPOSLTA ANQ
ARE THE SAME AS THOSE - I UNDERLYING TERTTARY ALAMOSA FORMATION (QTaw):
USED BY THE DAILLER. 3 L
] E 0.0 ~ 4.% CLAYEY S4MD NITH GRAVEL:
ALL MEASUREMENTS ARE 101 E— ABOUT 6% PERCENT FINE TG WEDIUM SRAINED SAND, ANGULAR
REPOATED [M FEET 3 I TO SUBADUNDEC: ABOUT 20 FEACENT FINE GRAVEL, ANGULAR TO
EXCEPT WHERE NOTED. ] aTsa}p SUBROUNCED; aB80UT 15 PEACENT FINES. POSSIBLY CLAYEY:
- |- MAXIMUM SIZE =50 MMz DRY TO WDIST, BAOWN, SOFT, DAILLED
DAILLED BY: n b WITH ALR OMLY. ROOTS; NG AEACTION WITH HCL. (SC)
UC REGIONAL DAILL - L
CREW; D. KAAKE. 20— - 4,5 - 7.6;  GRAVEL, COBOLES AND BOULDERS:
ORILLER. 3 L CLEAN GAAYEL. PREDOMINANTLY IGNEQUS. MAXIMUM SIZE, 25 MM
- IMAXIMUM SIZE DDES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
PURPOSE: " OUE TO THE LIMITED DIAMETER OF THE SAMPLER}: OAY.
OBSEAYATION WELL CRILLED oF WLE
AS TECHNICAL ASSISTANCE TO b 7.0 = 7.%  GAAVEL. COBMBLES. DOULDERS AND LEAN CLAY:
THE STATE OF COLORADO . PREDOMIMANTLY IGNEODUS GRAVEL. TAACE AMOUNT OF PLASTIC FINES:
- MAXIMUM STZE. 25 MM (MAXINUM SIZE OOES NOT NECESSAAILY
DAL EQUIFWENT: [ AEFLECT IN-PLACE DIMENSION DUE TO THE LIMITED DIAMETER OF
MOBILE B-80 TRUCK - THE SAMPLER}: ORY,
WOUNTED ROTART I
ORILL AIG, WITH i 7.8 = 12.0: GRAVEL, COBBLES AND DOULDERS:
INGEASOLL AAND 90O + CLEAN GAAVEL. PAEDQMINANTLY IGNEQUS: MAXIMUM SIZE. 25 MM
COMPRESSOR. r IMAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
[ DUE TO THE LIMITED DIAMETER OF THE SAMPLEA); DRY.
DAILL METHOO: L
0.0-25.7 & INCH OCEX " 12,0 - 15.0: POORLY GRADED 3AMD MITH SRAVEL, COBOLES AND
SYSTEM CONSISTING OF 0OWM t souLDERE:
THE HOLE AIR HaMMER AnD [ HEDTUM GAAINED SAND WITH TRACE OF GRAVEL: MAXIMUM SIZE, 25 MM
BUTTON BIT WITH 2-3/8 INGH - IMAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
1.0, INTERNAL FLUSH ROOS, [ DUE TO THE LIAITED DIAMETER OF THE SAMPLER): DRY.
CARIME RECORD: - 15.0 -~ 49.5  CRAVEL, COBBLES. BOULOERS AND LEAN CLAT:
TEMPORARY §-3/4 INCH 0.0, [ PREDOMINANTLY IGNEOUS GAAVEL. TAAGE AMOUNT OF PLASTIC FINES:
STEEL TASING REMOVED UPON F HAXIMUM SIIE. 25 MM (MAXIMM SIZE DDES NOT NECESSARILY
COMPLETICON. [ REFLECT IN-PLACE DIMENSION OUE TO THE LIMITED DIAMETER OF
[ THE SANPLER): OAY.
ORTLLING MEDINE [
0.0-23.7  AIR [ 19.8 = 21.0: GRAVEL, COBALES AND BOULDERE:
d CLEAN SRAVEL, PREDOMINANTLY IGNEQUS: MAXIMUM SIZE. 25 MM
DAILLERY wWOTE: L (MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE QIMEMSION
NOME . [ OVE TO THE LIMITED DIAMEYER OF THE SAMPLER}: DRY.
TESTING AND SANPLING: L 21.0 - 21.%  POOPLY SRADED BAND WITH FRAVEL, COBSLES AND
NO TESTING OR SAMPLING s HOULDERS:
OF DAILL HOLE. HOLE E MEDIUM GRAINED SAND WITH TRACE OF GRAVEL: MAXIMUM SIZE, 25 MM
LOGEED 8Y CVITING CHIPS [ {MAXIMUM SIZE OOES NOT NECESSAAILY REFLECT IN-PLACE DIMENSION
ONLY, MAXIMUM SIZE 1 INCH. L DUE TO THE LIMITED DIAMETEA OF THE SAMPLER]: DRY.
HOLE COMPLETION: s 21.5 - 22.% GRAVEL. COBBLES, BOWDERS WITH LEAN CLAY:
INSTALLED 3 INCH I.D.. o PREDOMINANTLY IGNEQUS GRAVEL, TRACE AMOUNT OF PLASTIC FINES:
3-3/2 INCH 0.D. PVC SLOTTED " MAKIMUM SIZE. 25 MM (MAXIMM SIZE DOES NOT NECESSARILY
PIPE MITH 1/32 IN. SLOTS [ REFLEGT IN-PLACE OIMENSION OUE T THE LIMITED DIAMETER OF
AND 39 5LQTS PER FOROT. F THE SAMPLER]: DAY,
I0NE OF INFLUENCE IS FROM b
23.7 T0 20.7 FEET. B/12 " 22.5 ~ 24.0: CAAVEL. COBSLES AND BOULDERS:
GALOED SAND INSTALLED L CLEAN GAAVEL. PAREDOMINANTLY IGNEQUS: MAXIMUM SIZE, Z5 MM
SURAOUNDING SCREEN FROM o (MAXIMUN SIZE DOES NOT MECESSAAILY REFLECT IN-PLACE DIMENSION
25.7 T3 18.9 FEET BY POSITIVE [ OUE TO THE LIMITED DIAMETER OF THE SAMPLER): CRY.
DISPLACEMENT. SOLID FLUSH .
JOINT PVC PIPE OF THE SAME
OIAMETER FADH 20.7 TO +3.9 FT. COMMENTE:

HOLE CAYED FRQM 18.0 TO 5.0
FEET WHILE PULLING CASING.
CEMENT FAOM 5,0 TO 0.0 FEET.
WITH A DENSITY OF 108.8
LBS./GAL. JINSTALLED A 5
FOOT STEEL 5TANOPIPE

WITH APPROXIMATELY 3 FCOT
STICKUP. STANOPIPE IS 3-7/8
INCH 1.0. aND 4-3/8 THNCH 0.0
ELEVATION OF TOP OF PVC RISER
IS 7772.2 FEET. ELEVATICN
OF ToP OF STEEL STANDPIPE IS5
7172.2. LOCATED IN SECTIOH
I, T.40 M., R.6 E.. N.M.P.M.

CENTER COLUMMN DATA 15 NOT SMOWN IN INTERVALS OF LESS THaN

1.0 FOQT THICKNESS. THE DATA FOR THESE INTEAVALS CAN BE

FQUND IN EITHER THE *NOTES® OA “CLASSIFICATION ANOD

PHYSICAL COMOITIONS® COLUMM. CENTER COLIMNS AND “CLASSIFICATIDN
AND PHYSICAL CONDITIONS® COLUMN ARE BASED ON BUREAU OF
RECLAMATION GEOLOGY FIELD MANUAL AND DRAMINES TITLED FOR
DESIGNS AND SPECIFICATIONS AS FQULOWS -

ORAWING ND. 40-0-6493 STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR .
ROCK .

J SHEET 1 OF 2 I DAILL HOLE OH-wD-2A

B-12




GEOLOGIC LOG OF DRILL HOLE NO.  I1-WD-2A SHEET @ IR :

FEATURE: OASERVATION WELLS PROVECT:  SAN LULS YALLEY GHDWTH. DEMO. STATE:  COLORADO
LCCATION SAN LULS VaLLEY CODADINKATES: N (SHMC) E (S SAOUND ELEVATION 7788.2
BEGM 04-27-93  FINTSMED: 04-28-89 TOTAL OEPTH 257 ANGLE FROW HOATZIONTAL: 30  AZImUTH !
DEFTH AMD ELEV. OF WATER JEPTH TQ BEDAQON: HE HOLE LUSSED 8Y: U, FAILw .
LLEVEL AND DATE MEASUREIL NE REVIEWED BY: (. iy
NOTES CLASSIFICATION ANO
PHYSICAL CONOITION
{CONTINUED)

RTO GRANDE COUNTY, CQLORADD.

1471 FEET FAOM EAST SECTICM 24.0 - 25.7:  GRAVEL. COBBLES. BOURDERT WITH LEAN CLAT:

LINE, 1490 FEET FROM SOUTH PREQOMINANTLY [GNEQUS SRAVEL., "3alE AMOUNT OF PLASTIC FINES;

SECTION LINE. MANIMUM SIZE, 25 mM (MAXIMUM SIZE COES NOF MECESSARILY
REFLECT IN-PLAGE CIMENSION DUE TQ TWME LIMITED OTAMETER GF

WATER LEVEL DATA: THE SAMPLEAl: CRY.

BEGINNING OF SHIFT
OJATE HOLE WATER
1893 DERTH DEPTH STRATIGRAPHY:
s4-28 25.7 DAY

0.0 - ZX.7 UNCLASSIFIED SURFIZIAL CEPOSITS AND UMOERLYING
PTEZ0. WATER LEVELE TERTIARY ALAMOSA FCRAMATIOM (OTsa)
DATE WATER SURFACE
1993 ELEVATIONS
05-14 oRY
05-18 aRy
05-24 oAy
05-24 DAY
05-26 CAY
05-27 DAY
05-28 CAY

COMMENTS:

DRAWING NO. 40-0-6499 STANDARD QESCRIPTOAS AN
DESCAIPTIVE CRITERIA FOR
DISCONTINUITIES.
ABBREVIATIONS
NE = NOT ENCOUNTERED
UL = UPPER COLORADD
PYC = POLY VINYL CHLORIDE
PLIEZOMETER
INSIQE DIAMETER
QUTSIDE DIAMETER
{SHC) = SEE HOLE COMPLETION IN NOTES COLUMN

]

e
O - m
ZT e
oo
[ ]

I SHEET 2 OF 2 ] DAILL HOLE DH-WD—2A
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RJ.5-Rev 76 COLOF 30 DIVISION OF WATER RESQURCE
818 Centennial Bidg., 1313 Sherman St., Denver, Colorado 80203

PERMIT APPLICATION FORM
[epplication must '
complete where { }APERMIT TO USE GROUND WATER
applicable. Type or { YAPERMITTO CONSTRUCT AWELL
rint in BLACK FOR: { ) APERMIT TO INSTALL A PUMP
IN K. No overstrikes
br erasures unless { ) REPLACEMENT FOR NO.
initialed. ( X)OTHER _Monitoring well
‘ WATER COURT CASE NO,
1) APPLICANT - mailing address FOR OFFICE USE ONLY: DO NOT WRITE IN THIS COLUMN
IIAMEsa_” Luis Valley Water Conservancy Dist.| meceiot No. /
sTreeT P.0. Box 43 Basin Dist.
ity__Monte Vista, Coiorade 81144 :
: (State) ] CONDITIONS OF APPROVA
TELEPHONE NO. (7_'19) 852-2315 This well shall be used in such a way as to cause
| I ' , : no material injury to existing water rights. The
2) LOCATION OF PROPOSED WELL issuance of the permit does not assure the applicant
that no injury will occur to another vested water
\ right or preclude another owner of a vested water
I:ounty Rio _Qrande (_Iount;_/ : right from seeking relief in a civil court action.
— NE _ %ofthe “SE_ % section 1
pr. 40 _N.Rng._b6 E_, N.M. PM.
{N,5) (E.W}

{3) WATER USE AND WELL DATA

loposed maximum pumping rate {(gpm) 0

verage annual amount of ground water 0
be appropriated (acre-feet}):

Number of acres to be irrigated:
I’roposed total depth {feet}: 45.5

Aquifer ground water is to be obtained from:

I Unconfined

Owner’s well designation __DH=-WD-2B
'SROUND WATER TO BE USED FOR:
} HOUSEHOLD USE ONLY - no irrigation (0}

{ ) DOMESTIC (1) () INDUSTRIAL (6)
) LIVESTOCK (2) { ) IRRIGATION (6)
) COMMERCIAL (4) { ) MUNICIPAL {8)
{ JOTHER (9} APPLICATION APPROVED
I DETAIL THE USE ON BACK IN (11)
{ PERMIT NUMBER
{4) DRILLER
l UC Regional Drill DATE ISSUED
ame __Bureau of Reclamation EXPIRATION DATE

i"eel 505 Marquette NW, Suite 1313

ity_Albuquerque, New Mexica 87102-2162 (STATE ENGINEER)
(State) [Zip)

1.D. — COUNTY

BY
I’elephone No. Lic, No. B-14




- = 2 and inearcoon | oy 117 vLELLIVIVOE O LU/ T 2 A L7V Y
which the water wiil be used mu e indicated on the diagram below. by « .ances from section lines.
Use the CENTER SECTION (1 section, 640 acres) for the well location. 1491 th
. { SQuU N
L T e i et S T o B
l e _ f 1132 east -
—!_ -['_4 - 1 MILE, 5280 FEET -——— - » I ft, from st orwer] sec. line
+ o+ o+ ~
+ + + LOT BLOCK FILING #
! \ ' ' \
1
- SUBDIVISION
NORT. N . -
N _ H SECTION LIIE - 4+ — +
| T l | | {7) TRACT ON WHICH WELL WILL BE
i
| NORTH N Lo LOCATED (. ..State of Colorado
-I— 3_ “ _3 + + No. of acres +640 . Will this be
~ -
|
! 5 | ' 4 | the only well on this tract?_NO
4 = - ] 2 U
T g ‘ 5 (@) PROPOSED CASING PROGRAM
I E I Well % ! Plain Casing
+R+ -t —R—-F  + t 3 in.from__+3.0 fr10_40.5
! | |
’ . | bl —_— .in. from ft. to. ft.
+ =+ SOUTH SECTION LINE = = — [ Perforated casing . S ’
| l 1 I 3 infrom_ 40.5 fro__45.5
‘l— + ‘l‘ ~+ 4+ .+ -+ + -+ in. from — ft. to it
| l | | | | (9) FOR REPLACEMENT WELLS givedistance
and direction from old well and plans for plugging
et - - — - - R
The scale of the diagram is 2 inches = 1 mile
Each small square represents 40 acres.
WATER EQUIVALENTS TABLE [Rounded Figures}
An acre-foot covers | acre of land 1 foot deep
1 cubic foot per second {cts} . . | 449 gallons per minute lgpm)
A family of 5 will require approximately 1 acre-foot of water per year.
1 acre-foot .., 43,560 cubic feet , . . 325,900 gallons.
1,000 gpm pumped continuously for one day produces 4.42 gcre-feet.

(10) LAND ON WHICH GROUND WATER WILL BE USED:

Owner{s): fNo. of acres:

l.egal description:

(11) DETAILED DESCRIPTION of the use of ground water:
system to be used.

Household use and domestic wells must indicate type of disposal

(12} QTHER WATEB_RIGHTS used on this land, including welis. Give Registration and Water Court Case Numbers.

Type or right Used for {purpose) Description of land on which used

{13) THE APPLICANT (S} STATE(S) THAT THE INFORMATION SET FORTH HEREON IS
TRUE TQ THE BEST OF HIS KNOWLEDGE.

SIGNATURE OF APPLICANTIS)

B-15

Use addittonal sheets of paper if more space 1s required.




SEOLOGIC LOG OF DAILL HOLE NO. oH-WD-2B SHEET 1 o 2

FEATLRE: OBSEAVATION WELLS PROJECT:  SAN LUIS VALLEY SNOWTR, OEW0. STATE:  COLORADO
LOCATION  SanN LULS YaLlEY COORDIKATER N [SHC) £ {SH0} SAOUND ELEVATIOWN 7764.7
BERN 0%-10-93  FINISHEX 052083 TOTAL DEPTIt  43.8 ANGLE FROM HORITONTAL: 80 AZIMUTH
DEPTH AND ELEY. DF WATER OEPTH T0 BEDROCK: NE HOLE LCGGED BYL. D. FAZZAN
LEVEL AMD DATE MEASURED: 33.3 { T7M.40) ©08-28-83 FEVIEWED BT 'S \edbi
-t
Z 2
= ]
NOTES Zla zl - CLASSIFICATION AND
a v a -
ga b S PHYSICAL CONDITION
-y
E o 3 :
v w
)l (-]
ALL MEASUREMENTS ARE Jdse
FROM GROUMD LEVEL AND s 6.0 - #8.% UMCLASSIFIED SURFICIAL DEPOSITE AND
ARE THE SAME AS THGSE = UMDERLYIMG TERTIARY ALAMOSA FORMATION (OTea):
USED BY THE DRILLER. 3
3 0.0 = 3.& CRAVEY SAND WITH GRAVEL:
ALL MEASUREMENTS ARE 101 ABOUT &5 PERCENT FINE TC WEDIUM GAAINED SAND, ANGULAR
REPORTED IN FEET 10 SUBAOUNDED: aBOUT 20 PEACENT FINE GAAVEL, ANGULAR TO
EXCEPT WHERE NOTED. SUBROUNDED: ABOUT 1% PERCENT FINES, POSSIBLY CLAYEY:
MAXIMU S1ZE S0 Am: DRY TO WMOIST. BROWN: SOFT, DAILLED
DATLLED BY: WITH AIR QONLY; AQOTS: MO REACTION WITH MEL. {S£)
UC REGTONAL DAILL
CREW, D. KRAXE. 3.9 = 7.0;  GRAVEL, COBBLEA, POULDERS AND SAND:
ORILLEA. TLEAN GAAVEL. PREDOMINANTLY [5NEOUS, WITH TRACE AMQUNTS OF
aTsa MEQIUM TO COARSE SANO: MAXIMUM SIZE, 25 MM (MAXIMum SIZE DCES
PURPOSE:

OBSERVATION WELL ORILLED
A5 TECHNICAL ASSISTANCE TQ
THE STATE OF COLOAADD

DRILL EQUTPMENT:
MOBILE 8-80 TRUCK
MOUNTED ROTARY
DAILL RIS, WITH
INGERSOLL RANO 900
COMPRESSOR.

ORILL METHOO:

0.9-45,5 6 INCH QDEX
SYSTEM CONSISTING OF OOWN
THE HOLE AIR HAMMER AND
BUTTON BIT WITH 2-3/8 INCH
1.0, INTERMAL FLUSH ROOS.

CABING RECORD:

TEMPORARY B-3/4 INCH 0.0.
STEEL CASING REMOVED UPON
COMPLETION.

DATLLING MEDIUN
0.0-45.5 AIR

DRILLERS MOTEX:
BATTEAY POST ON COMPRESSOA
SELF DESTRUCTED.

TESTING AND SAMPLING:

MO TESTING QR SAMPLING

OF DRILL HOLE. HOLE
LOGGED BY CUTTING CHIPS
ONLY, MAXIMUM SIZE {1 INCH,

HOLE COMPLETION

HOLE WAS ODRILLED TO 45.0 FT.
HAMMEA WAS TRIPPED ANO HOLE
SOUNDED AT 45.5 FT.

INSTALLED 3 INCH [.D,, 3-1/2
IN. 0.D. PVC SLOTTED PIPE WITH
1432 IN, SLOTS AND 35 SLOTS
PEA FOUT. ZONE OQF INFLUENCE
IS FROM 45.5 TO 40.5 FT,

8712 GRAADED SAMD INSTALLED
SURROUNDING SCREEN FAOM 45.5
0 36.0 FT. BY POSITIVE
DISPLACEMENT. S0LIO FLUSH
JOINT PYC PIPE OF THE SAME
DIAMETER FROM 40.5 TD +3.0 FT.
HOLE CAVED FROM 36.0 TO 26.5
FT. CEMENT FRAGM 26.5 f7. TO
¢.0 FT. WITH & DENSITY OF 18.8
LAS./GAL, INSTALLED 4 5

FYOT STEEL STANOPIPE WITH
APPROXIMATELY 3 FOOT STICKUP.
STAMORIPE IS 2-7/8 INMCH L[.0.
ANO 4-3/8 INCH O.D. ELEVATION
OF TOP F P¥C RISER IS 777:.7
FEET. ELEYATION OF TOP OF
STEEL STANOPIPE IS 777:(.7.

NOT NECESSAAILY REFLECT IN-PLACE DIMENSTONM OQUE TQ THE LIMITED
CIAMETER OF THE SAMPLER): DRY.

7.0 - 0.0¢ SAND WITH GRuVEL, CoBBLES AND BOULDERS:
PREDOMINANTLY MEDIUM GRAINED SaND. WITH TRACE OF PREDOMINANTLY
ISNEQUS GRAVEL: MAXIMUM SIZE. 2% M (MAXIMUM SIZE OES NOT
NECESSARILY REFLECT IN-PLACE OIMENSION DUE TQ THE LIMITED
DTAMETER OF THE SAMPLEAI: CAY.

8.0 -~ 10.0: SAND WITH SRAVEL, COBBLES AND BOULDERE:

FREQOMINANTLY MEDIUM TO COARSE GAAINED SAND, WETH YRACE OF
PREDOMINANTLY IGNEOUS GRAVEL: MAXIMUM SIZE, 25 MM (MAXIMUM
SIIE OOES HOT HECESZARILY REFLECT IN-PLACE CIMENSIGH OUE TQ

THE LIMITED DIAMETEA OF THE SAMPLER): DAY,

F
%

10,0 = 14.0: SAAVEL, COBBLEE, BSOULDERS AND SAND:
APPROXIMATELY EGUAL AMOUNTS OF CLEAN PREDOMINANTLY IGMEQUS
GRAVEL AND MEDIUM TQ COARSE SANT MAXIMUM SIZE. 25 M
[MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE OIMENSION
JUE TO THE LIMITED DIAMETER OF THE SAMPLER}I: CRY.

14,0 - 17.0: SAAVEL, COBOLES, AOMLDERS AND BAND WITH LEAM CLAY:
APPAOKIMATELY EQUAL AMDUNTS OF PREDOMINANTLY IGNEQUS GRAVEL
ANG MEDIUM T{ COARSE GRAINED Samg. WITH TRACE OF LEAN CLAY:
HAXIMUM STZE, 25 WM (MAXIMUM S[ZE DOES NOT NECESSARILY REFLECT
IN-FLACE DIMENSTON DUE TO THE LIMITED DIAMETER OF THE
SameLER]; DRY.

47.9 = 17.% GRAYEL, CTOBBLED, BORDERS AND BAND WITH LEAN CLAT:
APPAQXIMATELY EGQUAL AMOUNTS OF PREDOMINANTLY IGNEQUS GRAVEL
aNQ MEDIUM TQ COARSE GRAIMED SAND WITH LESSER AMOUNTS OF LEaM
CLAY., MAXIMUM SIZE, 25 MM (MAXIWUM SIZE DJES NOT HECESSARILY
REFLECT TN-PLACE OIMENSION DUE TO THE LIMITED DIAMETER OF THE
SAMPLER): CRY.

17.5 ~ 19,0 GRAVEL, COBBLER, BUVLDERS AND LEAN CLAY WITH SANC:
PAEDOMINANTLY IGNEQUS GAAVEL AnD LEAN CLAY, WITH TRACE OF
COARSE SAND: Maximum SIZE. 25 mm (eAXIMUM SIZE DQES NOT
MECESSARILY REFLECT IN-PLAGE DIMENSION QUE TQ THE LIMITED
OIAMETER OF THE SAMPLER]: DRY.

19.0 - 28,0 GRAVEL, COBALES, SOULDERS AND BAND NITH LEAN CLAY:
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEQUS GRAVEL
ANQ MEDIUM TO COARBE GAAINED SANO WITH LESSER AMOUNTS OF LEAN
CLAY: MAXTMUM SIZE, 25 mm [MaAXIMUM SIZE DQES NOT MECESSARILY
REFLECT IN-PLACE DIMENSION QUE TO THE LIMITED OIAMETER OF THE

lllllIlIlllllIlllll.llllllllll|lllllllllll!lllilll?llalLl_llill!llllllfll_llllllI?LLLIIIIII
e B O IS B oS T i i BB e h B e ma s e L IR B B B IS B B B

|

CENTER COLUMN DATA IS NOT SHOMM IN INTEAVALS OF LESS THaM

1.0 FOOT THICKNESS. THE DATA FOR THESE I[NTERVALS CAN BE

FOuUND IN EITHER THE “NOTES" OR “CLASSIFICATION anD

PHYSICAL CONDITIONS® COLUMN, CENTERA COLUMNS AND "CLASSIFICATION
AND PHYSICAL COMOITIONS® COLUMN aRE BASED CON BUREAU COF
RECLAMATION GEQLOGY FIELD MANUAL AND DRAWINGS TITLED FOR
DESIGNS AN SPECIFICATIONS as FOLLOWS -

ORAWING NO. 40~-D-£433 STANDARD DESCAIPTIONS aAND
QESCRIPTIVE CAITEALA FOR
RADCK .

SHEET 1 OF 2 DRILL HOLE DH-WD-28
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a2 2 2
GEQOLOGIC LOG OF DAILL HOLE NO. JH-WD-28 SHEET & OF
FEATURE: CASERVATION WELLS PROJECT: SAN LUIS YALLEY GMCWTR. 0EMO. STATE: COLDRADO
LOCATIDN:  SAN LUIE VALLEY CODRDINATER: N (SHC) E (SHC) HonD ELEVATION T7768.7
BERBL 03-15~43  FINISHED 0%-20-93 TOTAL DEPTH 3.5 ANGLE FROM HOATZONTAL: 90  AZDMUTH
DEFTH AMD ELEY. OF WATER DEPTH TO BEDROCK: ME HOLE LOGGED BY: D. FAIZAN
LEVEL AMD GATE MEASURER: 33.3 [ 7735.40) 03-28-93 REVIEWED BY: {5 L.
NOTES CLASSIFICATION AND
PHYSICAL CONDITION
{CONT INUED)

LACATEG N SECTIGN 15 T.40 N, SAWPLERY: CAY.
R.6 E., N,M.P_ k. RAID GRANDE
COUNTY. COLORAQD. 1132 FEET 20.0 - 20.5 GAAVEL. COBM.ES AND BOULDERS WITH SAND AND LEAN
FROM EAST SESTION LIME. 1491 oAr
FEET FAQM SOUTH SECTION LINE. PREDOMIHANTLY TGNEQMS 3RAVEL, WITW TAACE OF WEDIUM TD COARSE

GAAIMED SAND AND LEAN C.AY: MAXIWUM SIZE, 25 MM [MAXIHUM SIZE
WATER LEVEL DATA DOES NDT MNECESSAAILY AESLECT IN-PLACE DIMENSION DUE TO THE
BEGINNING OF SHIFT LIMITED OTAMETER OF THE SAMPLER}: MOIST AT 28.0 FT.
OATE HOLE MWATER
1933 DEPTH DEPTH 20,8 - 30.0; GRAVEL. COMSLES. BOULDERS AND SAND WITH LEAN CLAY:
0520 45.5 37.0 APPAGXIMATELY EQUAL AMGUNTS OF PREDOMINANTLY IGNEDUS GRAVEL

AND MEOIUM TO COARSE GRALINED SAND, WITH TRACE OF LEAN CLAY;
PIEZC. WATER LEVELS: MAXIMUM SIZE. 25 WM {MAXIMUM SIZE OCES NOT NECESSARILY REFLECT
DATE  WATER SURFACE IN-PLACE DIMENSION JUE TO THE LIMITED DIAMETER OF THE
1993 ELEVATIONS SAMPLER): MOIST,
05-21 7737.1
03-24 7737.2 30.0 - 38,0 GRAVEL, COUBBLES. BDULDERS, CLAY AND SAND:
05-25 7737.3 APPROXTIMATELY EGUAL AMCUNTS OF PREDDMINANTLY ISNEDWS GRAVEL,
03-26 7737.5 MEDIUM GRAINED SAND AN LEAN CLAY: MAXIMUM SIZE, 25 MM
05-27 7138.0 (MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSICN
0s-28 7738.4 OUE TO THE LIMITED OIAMETER OF THE SAMPLER); WET, WATER

ENCOUNTERED AT 33.0 FT.

30.0 - 44,0: CLAY AND BAND WITH GRAVEL, COBBLES, AND BOULDERS:
PREDOMINANTLY CLAY AND MEDIUM TO COARSE GAAINED SaNO, WITH
TRACE OF PREDOMEINANTLY ISNEQUS GRAVEL; MAXIMUM SIZE. 25 MM
[MAXTMUM SIZE QDES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
OUE TO THE LIMITED OIAMETEA OF THE SAMPLER): WET,

4.0 ~ 45.& GAVEL, COPOLES, BOULDERS, SAND AND CLAY:
APPROXIMATELY EQUAL AMGUNTS OF PREDOMINANTLY IGNEQUS GRAVEL.
MEDIUM GRAINED SAND AND CLAY: MAXIMUMW SIZE, 25 MM (MAXIMUM
SIZE DOES NOT MECESSARILY REFLECT IN-PLACE DIMENSION OUE TQ
THE LIMITED DIAMETER QF THE SAMPLER}: WET.

STAATTGRAPHY:

0.0 - 45,5 UNCLASSIFIED SURFICTAL DEPOSITS AND UMOERLYING
TEATIAAY ALAMOSA FORMATION (QTsal

COMMENTR

DAAWING NO. 40-0-6499 STANMOARD OESCAIPTOAS ANO
DESCARIPTIVE CRITEAIA FOR
OISCONTINUITIES.
ABBREVIATIONS
ME = NQT ENCOUNTERED
UC = URPER COLDARADD
PNC = BOLY VINTL CHLOAIDE
PIEZOMETER
QUTSIDE OTAMETER
1.0. « INSIDE PIAMEYER
(SHCI = SEE HOLE COMPLETION IN NOTES COLUMM

]

-
am
b
oo
L )

[ SHEET 2 OF 2 ] DRILL HOLE DH-WD-28B
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COLOF.
818 Centennial Bldg.

INRJ 5.Rev 76
must

20 DIVISION OF WATER RESQURCE
. 1313 Sherman St., Denver, Colorado 80203

PERMIT APPLICATION FORM

E:plication
complete where

) A PERMIT TO USE GROUND WATER

{
applicable. Type or { JAPERMITTO CONSTRUCT AWELL
int in BLACK FOR:( }APERMIT TO INSTALL A PUMP
NK. No overstrikes
r erasures unless { ) REPLACEMENT FOR NO.
initialed. (X)OTHER _Monitoring well

WATER COURT CASE NO.

l‘l} APPLICANT - mailing address

ame>an Luis Valley Water Conservancy Dist.
STREET P.0. Box 43 ‘

I:IW Monte Vista, Colorado 81144
(State) (Zip}
TELEPHONE NO. (719) 852-2315
2} LOCATION OF PROPOSED WELL
l;oumy Rio Grande County
— NE wofthe SE _ y section
pr. 40 N.ARng._ 6 _E _, N.M PM.
N, S} LE, W)

_(3) WATER USE AND WELL DATA

loposed maximum pumping rate (gpm) 0

verage annual amount of ground water 0
be appropriated (acre-feet):

Number of acres to be irrigated: 0
l‘roposed totat depth (feet): _192.9

Aquifer ground water is to be obtained from:

I Unconfined

Owners well designation _DH-WD-2C
'SROUND WATER TO BE USED FOR;

) HOUSEHOLD USE ONLY - no irrigation {0)
{ )} DOMESTIC {1} { ) INDUSTRIAL {5
( ) OTHER (8)

} LIVESTOCK (2) { ) ERRIGATION {6)
l DETAIL THE USE ON BACK IN (11)

) COMMERCIAL {4) { ) MUNICIPAL (8)

{4} DRILLER
l UC Regional Drill
ame

Bureau of Reclamation
oot D05 Marquette NW, Suite 1313
i.w Albugquerque, New Meé}ﬁg 87102- 21(62'29)
Ielephone No.

Lic. No.

FOR OFFICE USE ONLY: DO NOT WRITE IN THIS COLUMN

Receipt No. /

Dist,

CONDITIONS OF APPROVAL

This well shall be used in such a way as to cause
no material injury to existing water rights. The
issuance of the permit does not assure the applicant
that no injury will occur to another vested water
right or preclude another owner of a vested water
right from seeking relief in a civil court action.

Basin

APPLICATION APPROVED

PERMIT NUMBER

DATE ISSUED

EXPIRATION DATE

{[STATE ENGINEER)
H-18

1.D.

_ COUNTY




the area on oy 11 NCLL VIOl DE LLUL-ATCL DELUVY
which the water will be used my e indicated on the diagram .below. by v ances from section lines.
Use the CENTER SECTION (1 section, 640 acres) for the well location. 1491

it f south i
+ — *k” - + - 4+ — e S '*l— — 4 - —4»- —r——=— L. from _ (north or soulhy sec. line
l e 1 MILE, 5280 FEET —— .y 1151  fe from east sec. line

{east or west)

+r + + + + +  + o+

|

.+_

I

+ _

| : | ‘ I 3__in. from_ lB.Z_.Lft to_.192.9 ft.
+ 0+ 4+ o+ o+ o+ 4+
!

i

in. from . to a.

(9) FOR REPLACEMENT WELLS givedistance
and direction from old well and plans for plugging
ft:

| I |
e e

The scale of the diagram is 2 inches = 1 mile
Each small square represents 40 acres.

WATER EQUIVALENTS TABLE {Rounded Figures)
An acre-foot covers 1 acre ot land 1 foot deep
1 cubic foot per second (cfs) . . . 449 galtons per minute (gpm)
A family of 5 will require approximately 1 acre-foot of water per year.
1 acre-toot . . . 43,560 cubic feer . ., 325,900 gallons.
1,000 gpm pumped continuously for one day produces 4.42 acre-feet.

|
| . + LOY _ __ _ 8LOCK ______ FILWNG »
l | ]
T T U NORTHSECTION LINE — 4 — + - SUBDIVISION .
l | | ‘ {7) TRACT ON WHICH WELL WILL BE
4 NoaTH m' L I LOCATED 4, State of Colorado
+ § T > + T No. of acres_£640 : . - Will this be
-
| 5 ] l n I the only well on this tract?_NO
+ 1+ g | S 4+ -4
i | S (8) PROPOSED CASING PROGRAM
o | We'l]xg u ‘ Plain Casing
W z
r il + ’--—-‘ - T + + 7_____,3__in_‘fr0m +3.0 ft. to 182.9 ft.
A [ . l -
—_— _in.f ft. ft.
— =+ - L 1 : _ 4 - Perforated cal"s‘mg:om 0
SOUTH SECTION LINE. ) —l'
I
-+
|

(10) LAND ON WHICH GROUND WATER WILL BE USED:

Owner(s): i No. of acres;

Legal description:

{11) QETAILED DESCRIPTION of the use of ground water: Household use and domestic wells must indicate type of disposal
system to be used.

{12) OTHER WATER BRIGHTS used on this land, including wells. Give Registration and Water Court Case Numbers.

Type or right Used for (purpose} Description of land on which used

(13) THE APPLICANT(S) STATE(S) THAT THE INFORMATION SET FORTH HEREON IS
TRUE TO THE BEST OF HIS KNOWLEDGE.

SIGNATURE OF APPLICANTI(S)

B-19

Use additional sheets of paper f more space is required.




L OF 4
GEQLOGIC LOG OF DRILL HOLE NO. D. .0-2C SHEET i
FEATURE: OBSEAVATTON WELLS PAGJECT: SAN LUIS VALLEY GNOWTR. DENO, STATE:  COLDRADD
LOCATIDN AN LUTS VALLEY COORODMATER: N {SHC) E (SHQ) GROUND ELEVATION 7754.8
BEFUM 04-20-93  FINIGHED: 03-16-493 TOTAL DEPTH  196.0 AMGLE FAOM MORTZONTAL: 20 ATDWTH
DEFTH _ANO ELEV. OF WATER DEPTH YO BEDADCK: NE HOLE LOGGED BT _D. FAILAN
LEVEL AND DATE mEASURED: 54.8 { 7743.80) 02-28-93 REVIEWED BY: -;M
x S
= / I
o h
NOTES Ela zl » CLASSIFICATION AND
alw (=] (=3 ]
g;{ ’E z PHYSTCAL CONDITION
- =
[=] 1% Q
@ o B
ALL MEASUREMENTS ARE st s £ [
FROM BROUM) LEVEL AND 4 F 0.0 = 192.% UNGLASSIFIED SURFICIAL DEPOSITS AND
ARE THE SAME a3 THOSE - - UNDERLYING TERTIARY ALAWGEA FORMATION (QTesl:
JSED BY THE DRILLERA. - [
7 o 0.0 - 3,0f CLAYEY SAND WITH GRAVEL:
ALL MEASUREMENTS ARE m—_: = ABOUT 65 PEACENT FINE YO ~EOLUM GRAINED SAND, ANGULAR
REPOATED IN FEET - L TO SUBROUNMDED; ABOUT 20 PSRCENT FINE GAAVEL, ANGULAR TO
EXCEPT WMERE NOTED. 3 L SUBROUNDED; aABOUT 15 PEACENT FINES, POSSIBLY CLAYEY
- - MAXIMUM SIZE, %0 Mw; OAY TO MOIST. BAOWN: SCFT. GRILLED
DAILLED BY: s o WETH AIR ONLY: AQOTS: NO AEACTION WITH HCL. [SC)
UC REGIONAL DRILL - -
CREN; (. KRAKE, 20— [ 3.0 - 20.0: GRAYVEL, COBOLES AMO BOULDERS:
DRILLER. ] CLEAN GRAVEL, FREDOMINANTLY IGNEOUS, MAXIMUM SIZE. 25 MM
- MAXIMUM STZE O0DES NOT WECESSARILY REFLECT IN-PLACE DIMENSION
PURPOSE: = DUE TO THE LIMITED DIAMETER OF THE SAMPLER); CRY.
0ASEAVATION WELL ORILLED ~
AS TECHWICAL ASSISTANCE TO 3 10.0 - 12.0: GAAVEL, COBALES, BOULDERS AND LEAN CLAY.
THE STATE OF COLJRAOO. =] PREDOMINANTLY 1ISMEOUS GRAYEL. TRAACE AMOUNT OF PLASTIC FINES:
37 MAXIMM SIZE. 25 We IMAXIMUN SIZE DOES NOT NECESSAAILY
DAILL EQUIPMENT; - AEFLECT IN-PLACE CIMENSION DUE TO THE LIMITED OIAMETER OF
MOBILE B~80 TRUCK B THE SAMPLERI: ORY.
MOUNTED ROTARY =
ORILL RIG. WITH 7] 12.0 - 12.% GRAVEL, COBOLES, BOULDERS AND SAND WITH CLAY:
INGERSOLL RiMO 900 - PREDOMINANTLY IGNEOUS GRAVEL AND SAMO, TRACE AMOUNT OF
COMPAESSOR . 40— PLASTIC FIMES: MAXIMUM SIZE, 25 MM (MAXIWUM SIZE DOES MOT
- NECESSARILY REFLECT IN-PLACE OIMENSION OUE TO THE LIMITED
DAILL HETHAD: :1 OIAMETER GF THE SAMPLER): DAY.
0.0-196.0 & INCH ODEX -
SYSTEM CONSISTING OF OOWN - 12.5 - 18.0: GRAVE.. COBSLES, BOWLDERS WITH LEAN CLAY:
THE HOLE AIR HAMMER AND n PREDOMINANTLY IGNEOUS BRAVEL: TAACE AMOUNT OF PLASTIC FINES:
BUTTON BIT WITH 2-3/8 INCH 50— GTsa MAXIMUM SIZE 2% MM {MAXIMUM SIZE DOES NOT NECESSARILY
1.0. INTERNAL FLUSH RODS. 4 AEFLECT IN-PLACE DIMENSION DUE TO THE LIMITED DIAMETER OF
: THE SAMPLER]: CRY.
CASING RECORD: -
TEMPORARY 6-3/4 INCH 0.D. o 15.0 = 16.0:  SRAVEL. COBOLES, SOULDERS AND LEAN CLAY
STEEL CASING REMOVED UPON - APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GRAVEL
COMPLETION, 80— ANG LEAN CLAY: WAXIMUM STZE, 25 MM [MaAXIMUM SIZE GDES NOT

DRILLING MEDIUM:
0.0-196.0 alIR

DPRILLERS NOTES:

HaMMER NOT WORKING AT
ga.¢. TRIPPED RoDS TO
FIND A LIGHT WEIGHT ROO
BROKEN AT WELD, MAJOR
DIFFICULTY FISHING OUT
REST OF ROUS ANC HAMMER,
BIT HAD BACKED QFF AND
Was STILL DOWN THE HOLE.
BACK IN WOLE WITH AIA

CN TO CLEAN QUT 7 FEET

OF SAND AT BOTTOM AND
RETATEVED BIT. HaAMMER
PLUGGED WITH SAND A
COUPLE OF TIMES CAUSING
TIME DELAYS, HANAGED TO
TO BLOW IT FREE OMWCE.
ENCOUNTERED WORE SAND
FROM 189 Y0 19@ FT.,

O0EX SYSTEM WOULD NOT
RETAIEYE. COULD NOT

SHUT OFF AIR FOR FEAR
THAT HAMMER WOULD S&NO
IN, WORKED ON RETRIEVING
HAMMER UNTIL IT FINALLY
CAME FREE, HAMMER WAS
PLUGBED OFF WITH SanND
AGALN. WJACK CUNNINGHAM
IN DENYER OFFICE DECIDED
TO CALL THIS HOLE AT THIS
DEPTH BECAUSE OF PROBLEMS
ANG TIME SPENT. USED ALL
THE GAADED SAND FOR ENTIRE
PAOJECT INSTALLING THE
FIRST 4 FT. OF THE SCREEN.
LOOKED FOA & LOCAL SOQURCE

MECESSARILY REFLECT IN-PLACE DIMENSION OUE TO THE LIMITED
CGIAMETER OF THE SAMPLER). DAY.

18.0 = 18.5 POOALY SRADED SAND WITH GRAVEL. COSBLEE AND
MEDIUM GRAINED S4NO WITH TAACE OF GRAVEL: MAXIMUM SIZE, 25 MM

(MAXIMUM STZE DOES NOT NECESSARILY REFLECT IN-PLACE DLMENSION
DUE TO THE LIMITED DIAMETEA OF THE SAMPLER): ORY,

-~
-1

porsberrdbeviaiaag

18.5 = 22.0: OGRAVEL, COBBLES. BOULDERS WITH LEAN CLAY:
APPROXIMATELY EGUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GRAVEL
AND LEAN CLAY: MAXIMUM S1ZE. 25 MM (MAXIMUM SIZE DOES NOT
NECESSAAILY REFLECT IN-PLACE DIMENSLION DUE TQ THE LIMETED
OIAMETER OF THE SAMPLER): 0ORY,

22.0 - 23.0: POQALY GRADED SAND WITH SRAVEL, COBBLEE AND
BOULDERS:
MEDIUM GRAINED SAND WITH TRACE OF GRAVEL: MAXIMUM SIZE 25 MM
{MAXIMUM SIZE DQES NOT NECESSAAILY REFLECT IN-PLACE OIMENSION
CUE TO THE LIMITED DIAMETER COF THE SAMPLERl: DRY,

23.0 - 25.0: GRAVEL, COBSUES AND BOULDERS:
CLEAN GRAVEL. PREQOMINANTLY IGNEQUS, MaxIMUM SIZE, 25 MN

1111.-.-v|‘-r-]-r..'.-v;cv'-‘-rTvlvu.rlw-'-|uurT11uv-(-'-|"|-|'1-y|:-|l|vur-

i llllllillilllllllll?

CENTER COCLUMN DATA IS NQT SHOWN [N INTERVALS OF LESS THAN

1.0 FOOT THICXNESS. THE DATA FOA THESE INTERVALS CAN BE

FOUNO IN EITHEA THE "MOTES® OR "CLASSIFICATION aNO

PHYSTCAL COMDITICONS® COLUMN. CENTER COLUMNS AND “CLASSIFICATION
AND PHYSICAL CONGITIONS® COLUMN ARE BASED ON BUREAU OF
AECLAMATION GEOLOGY FIELD MANMUAL AND CRAMINGS TITLEQ FOR
CESIGNS ANQ SPECIFICATIONS a5 FOLLOWS -

DRAWING MO 40-D-5493 STANDARD CESCRIPTIONS AnD
OESCAIPTIVE CAITERIA FOR
ADCK .

| SHEET { OF 4 I DRILL HOLE OH-WC-2C

B-20




GEOLOGIC LOG OF DAILL HOLE NL  H-WD-2C SHEET 2 O9F <
FEATURE:  OBSERVATION WELLS PROJECT:  SAN LULS VALLEY GMOWTA, DEMOD, STATE  COLORWDO
LOCATION 5AN LULIS VALLEY COORDINATER: N {SHC} E (5HO0) SADUND ELEVATION T768.6
BERNE 04-28-93  FINIGHETE 08-18-93 TOTAL DEPTHt  198.0 ANGLE FROM HORIZONTAL: 90  AZDMUTH
DEPTH AMD ELEV. OF WATER DEFTH D BEDROCX: NE HOLE LOSGED BY: D. FAIZAN
LEVEL AND OATE MEASLRED: 54.8 [ 7713.801 03-28-93 FEVIEVED BY: 3 oweuch
-
= 2
3 H
NOTES Ela z = CLASSIFICATION AND
o
gg S PHYSICAL CONDITION
3
3 €@ 8
[ o
WITH NO SUCLESS. STARTED - r [MAXIMUM SIZE DCES NOT NECESSARILY AEFLECT IN-PLACE DIMENSION
ANOTHER HOUE WHILE WAITING :1' : DUE TO THE LIMITED CIAMETEA OF THE SaMPLER); DAY,
FOR WORE SAMD. AGTED A -
TOTAL OF 6400 L8S. OF SAND 3 ] 25.0 - 27.0: GRAYEL COBELES, BOULDERS WITH LEAN CLAT:
TO COVEA SCAEEN, THE LARGE . L APPROXIMATELY ZQUAL AMOUNTS OF PREOOMINANTLY IGNEOUS GRAVEL
AMOUNT OF SANO WAS USED TG 110— o AND LEAN CLAY: MAXIMUM SIZE. 25 MM (MAXIMUM SIZE CCES NOT
FILL vOID CAEATED 45 a RESWLP ] [ NECESSARILY RSFLECT IN-FLACE DIMENSION DUE TO THE LIMITED
OF LEAVING AL OM WHILE TRYING - r OTAMETER OF ThE SAMPLERL: ORY.
TO RETAIEVE HAMMER, HOLE 3 o
TOOK A TOTAL OF 720 GALLONS : : 27.0 - 34.0; GRAVEL, COBSLES AND BOULDERT:
OF BENTONTTE SLURRY FCR & - - CLEAN GAAVEL. PREDUMINANTLY IGNEOUS., MAXIMUM SIZE, 25 MM
GAIGINAL VOLUME OF 260 120 L (MAXIMUM SIZE OOES MOT MECESSAAILY REFLECT IN-PLACE DIMENSION
GALLONS, #HICH 15 THE REASON 3 s OUE YO THE LIMITED OTAMETEW OF THE SAWPLEA}: DAY,
WE BEGAN AODINE LCM AT 106.9 n b
FT. ACCESS FLOODED ouT BY o [ 31.0 - 39.0: GAAVEL. GOBOLES, BOULDERS WITH CLAY AND SAND:
HATER DISTAICT FOR ONE DAY, ~ F APPROXIMATELY EQUAL AMOUNTS OF PREDONINANTLY IGNEDUS GRAVEL.
3 L MEDIUM GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE, 25 MM
TESTING ANG SAMPLING: 361 - tMAXIMUM SIZE DOES NOV NECESSAAILY REFLECT IN-PLACE DIMENSION
NO TESTING OR SAMPLING B 3 DUE TCO THE LIMITED DFAMETER OF THE SAMPLER]: WET, WATER
OF DAILL HOLE. HOLE m [ ENCOUNTERED AT 31.0 FT.
LOGGED BY CUTTING CHIPS -4 5
OWLY, MAXIMUM SIZE 1 INCH. 3 L 39.0 - 08.0:  CLAY WITH ORAVEL, COGSLES, OOULDERS AND EANX
. [ PHEDOMENANTLY CLAY WITH LESSER AMDUNTS OF CODARSE GRATHED SAnD
HOLE COMPLETION: -4 . ANG PAEDOMINANTLY [GNEQUS GRAVEL: HAXIMUM SIZE, 25 MM [MAXIMUW
HOLE WaS QRILLED TO 3156.0 FT. 1407 y SIIE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION DUE T0
CASING Samx TO 200.0 FT. IN - r THE LIHITED CIAMTER OF THE SAWPLER}; WET.
SATURATED SAND. CASING Wa$ :
PULLED 0aCk TQ 193.4 FT. FOR :_| C 64,0 - $0.0: GRAVEL, COBMLER, BOMDERS AMD BAMD WITH CLAY:
G000 WORMING LEVE.. SAND e - APPROXIMATELY EQUAL AMOUNTS OF PREDOMINAWTLY IGNEDUS GRAVEL
SLUICED INTR CASING T] 192.9 3 atsap ANC MEDIUM GRAINED SAND, TRACE AMOUNTS OF CLAY; MAXIMUM SIZE,
FT. INSTALLED 3 INcH I.D.. 150 - 25 MM MAXINUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE
2-1/2 IN, 0.D. PVC SLOTTED 3 [ DIMENSION DUE TG THE LIMITED DIAMETER OF THE SAMPLEAI: WET.
PIPE WITH 1/32 IN. SLOTS 4ND :_1 -
39 SLOTS PEA FOOT. IONE OF — - 80.0 - 81.0c  POOALY GAADED BAND WITH GAAVEL, COBSCES, BOMLDERS
INFLUENCE 15 FROM 192.% TD 7 AND CLAY:
182.9 FT.  8/12 CRADED SAND . E MEDIUM GRAINED SAMD WITH TRACE OF GRAVEL ANO CLAY MAXIMUM
INSTALLED SURACUNDING SCREEN 160 L SIZE, 25 WM (MAXTMUM SIZE DDES NOT NECESSAAILY REFLECT IN-PLACE
FROM 192.9 TQ 173.9 FT. BY . - OTMENSTON DUE TO THE LIMLTED OLAMETER QF THE SAMPLEAL, MWET,
POSITIVE DISPLACEMENT. m E
SOLID FLUSH JOINT PYC PIPE 3 o 85,0 - 84.0:  GRAVEL, COBALES, BOULDERS AMD SAND WITH CLAV:
OF THE SAME OIAMETER FROM - - APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GRAVEL
182.9 T¢ +3.0 FT. BENTONITE :} s AND MEOIUM GAAINED SaND. TRAGE AMOUNTS OF CLAY; MaXIsmum SIZE
SLURRY TREWMIED FAOM 173.9 70— r 2% MM (MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLAGE
FT. T0 108.0 FT. A5 & MIX OF 177 E' DIMENSION QUE TO THE LIMITED DIAMETEA OF THE SAMPLER): WET,
75 LBS, QF HYG 200 BENTONITE : [
PER 80 GALLONS OF WATEA. - H 84,0 - #1.0;  POOALY GRADED SAND WITH ORAVEL, COOSLES. BOULDERS
BEMTONITE SLURRY SAME MIX 3 o ANO CLAY:
RATIO WITH CELLOFLAKE LCH m " HEDIUM GRAINED SAND WITH TAACE OF GRAVEL AND CLAY; MAXIMUM
FAOM 106.0 FT. TO 33.0 FT. = 3 SIZE, 25 MM {MAXIMUM SIZE DCES NOT NECESSARILY REFLECT IN-PLACE
CEMENT FAOM 33.0 FT, TO 0.0 180 o DIMENSION DUE TO THE LIMITED DIAMETER OF THE SAMPLER): WET.
FT. WITH & DENSITY OF 1B.8 . o
L8S. /BaL. INSTALLED & 5 3 C 94.0 - 92.0: GRAVEL, COBSLES. BOULDERS AND LEAN CLAY
FOOT STEEL STANOPIPE WITH 3 N APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GAAVEL
APPROXIMATELY 3 FOOT STICKWP. B [ AND LEAN CLAY: MAXIMUM SIZE, 25 MM {MAXIMUM SIZE DOES NOT
STANDPIPE [5 3-7/8 INCH I.0. ] t NECESSARILY REFLECT IN-PLACE OIMENSION DUE TO THE LIMITED
AND 4-3/8 INCH 0.D. ELEVATICN 190~ - QIAMETER OF THE SAMPLERY: WET.
OF TOP OF PVC RISER IS 7771.6 3 [
FEET. ELEVATION OF TOP OF 3 r 92.0 - 90,0: POOALY GRADED SAND WITH SRAVEL. COBALES. BOLRDEAS
STEEL STAMOPTIPE IS 7771.6. L AND CLAY:
LOCATED [N SECTION 1; T.40 N.. Bﬁrﬂm oF HOLE L MEDIUM GRAINEQ SAND WLTH TAACE OF GRAVEL AMO CLAY: MAXINUM
A.6 E.. N.M.P.M, AID GRANDE
CouNtY, COLORADO. 1151 FEET .
FAOKM EAST SECTION LINE, :49§ COMMENTE:
FEET FAOM SOUTH SECTION LINE.
DRAWING WO. 40-0-5499 STANDARD DESCAIPTORS ANO
WATER LEVEL DATa: DESCRIPTIYE CRITERIA FOR
BEGINNING OF SHIFT OISCOMTINUITIES,
DATE HOLE WATER ABBREYIATIONS
1993 DEPTH CEPTH NE = NOT ENCOUNTERED
04-29 85.5 50.5 UC = UPPER COLOAADD
04-30 86.5 50.0 PVC = POLY YINYL Cm.ORIDE
¢5-06 196,0 54.7 LCH = LOST CIACULATION MATERIAL
65-07 192.9 49.2 PIE2D. = PIEZOMETER
$35-40 192.9 55.3 0.0, + QUTSIDE D1aWETER
¢5-11 192.9 55,3 [.0. = INSIDE OIAMETER
05-13 192.9 45.6 (SHE) = SEE MOLE COMPLETION IN NOTES COLUMN
05-14 192.9 55.9
| sueer 2 0¢ 4 [ DAILL HOLE pH-wo-2c
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GEOLOGIC LOG OF ORILL HOLE NO.

,H‘HD—EC SHEET 3 TF 4

FEATURE:  OBSERVATION WELLS PROJECT:  SAN LUIS VALLEY BNOWTR. DENO. STATE:  COLORADO
LOCATION  SAN LUIS VALLEY CODROTHATER: » (SHCI E ISHO) SROMND ELEVATION 7768.8
BEMAE 04-20~93  FINISHEZX 031843 TOTAL DEFTH  156.0 ANGLE FROW HORIZOWTAL: 50  AZIMUTH
DEPTH AMO FLEY_ OF WATEH DEPTH TO BEDROCK:  NE HOLE LOGSED BY: D, FAZIAN
LEVEL AND OATE MEASURER S4.0 [ 7713.80) 06-28~03 FEVIEVED 8Y: { weid

NOTES

CLASSTIFICATION AND
PHYSICAL CONDITION
[CONTINUED)

05-17 132.9 56.3
03-18 192.9 %£.6

PIEZD. WATER LEVELS:
DaTE #ATER SURFACE
14933 ELEVATIONS

9%5-19 7716.5
95-20 7716.1
95-21 7718.6
05=24 7iE.8
05-25 6.8
05-26 7716.6
a5-27 7716.6
05-28 7716.8

SIZE 25 MM (MAXIWUW SIZE DDES NOT NECESSAAILY AEFLECT IN-PLACE
OIMENSION DUE TO THE LINITED DIAMETER OF THE SAMPLER!: WET,

96.0 - 102.¢: SAAVEL. COBBLES, BOULDERS, CLAY AND AN
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY FINE [GNEQUS
GAAVEL, MEOTUM GRAINED SANO AND LEAN CLAY, MAKIMUM SIZE, 25 MW
(MAXTMUM SIZE DOES NQT NECESSAAILY AEFLECT IN-PLACE DIMENSION
DUE TD THE LIRITED DIAMETER OF TWE SAMPLER), WET,

102.0 = 104.% CLAY MITH GRAVEL COSSLES, BOULDERS AND SANGR
PREDJMINANTLY CLAY WITH LESSER AMOUNTS OF COARSE GRAIMED SANDG
AND PAEQOMINANTLY FINE [3NEQUS GRAVEL: MAXIMUM SIZE, 25 MM
{MAXIKUM SIZE COES NOT NECESSARILY QEFLECT IN-PLACE DIMENSION
OUE TO THE LIMITED CIAMTER OF THE SAMPLER]: LARGE AMOUNTS CF
WATER.

104.0 - 105.8& CLAY NITH SAND
PREDOMINANTLY LEAN CLAY, NO DILATANCY. MEOIUM PLASTICITY.
MEDIUM TOUGHNESS; TAACE GF COARSE SAND; WET.

105.5 — 108.% SAND AND TLAY WITH SRAVEL:
APPROXIMATELY EGUAL AMOUNTS OF MEDIUM GRAINED SAND AND CLAY.
TRACE OF FINE BAAVEL: wET.

100.3 ~ 110.0: GRAVEL, COBOLES, POULDERE, CLAY AND BAND:
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY FINE [GMEOUS
GRAVEL., MEQIUM SRAINED SAND AND LEAN CLAY, MAXIMUM SIIE, 25 tu
(HAXIMUM SIZE DOES NOT NECESSAAILY AEFLECT IN-PLACE DIMENSION
OUE 10 THE LIMITED DIAMETER OF THE SAMPLER}: WET.

£20.0 - 112.0: POOALY SRADED BAND;
MEDIUM SRAINED SAND. WET: (POSSIBLE AUNNING SAND) .

351.0 = 129.0: GRAYVEL, COBBLES, BOADERS AHD BAND WITH CLAT:
APPROXTHMATELY EQUAL AMOUNTS OF PREDOMIMANTLY FINE IGNECUS
GRAVEL AND MEDIUM GAAINED SAN(D. TRACE AMOUNTS OF CLAY: MAXIMUM
SIZE. 25 MM [MAXIMUM SIZE DOES NOT NECESSAAILY REFLECT
IN=PLACE DIMENSION DUE TO THE LIMITED DIAMETER OF THE
SAMPLER}: WET,

129.0 - 134.8: POOR RECOVERY
POOALY RECOVEAED BECAUSE OF LARGE AMOUNTS QF WATER AS
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY FINE IGNEOUS
GRAAVEL AND MEDIUM GRAINED SAND. TRACE AMOUNTS OF CLAY: mAXIMUM
SIZE. 25 MM {MAXIMUM SIZE DOES NOT NECESSARILY REFLECT
IN-PLACE OUIMENSION DUE TO THE LIMITED OLAMETER OF THE
SAMPLER) .

134.0 = 139.¢;  POOALY GRADED SANO WITH GRAVEL, CCBSILES, BOULDERS
AMD CLAY:
MECIUM GAALMED SAND WITH TRACE OF GRAVEL AND CLAY; MAXIMUM
SIIE 25 MM (MAXIMUM SI2E DOES NOT NECESSARILY REFLECT IN-PLACE
OIMENSION DUE TO THE LIMITED DIAMETER OF THE SAMPLER): WET,

135.0 — 140.0: GRAVEL. COBSLES, BOULDERS, CLAY AND BAND
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEQUS GAAVEL.
MEDIUM GRAINED SAND ANO LEAN CLAY: MaXIMuM SIZE. 25 MM
{HAXIMUM SIZE DODES NOT NECESSARILY REFLECT IN-PLACE DIMENSICN
OUE TO THE LIMITED QIAMETER OF THE SAWPLER]; WET,

140.0 - 140.% POOALY GRAADED SAND WITH GPAVEL, COBBLES, BOULDERS
AMO CLAY:
MEDIUM GRATNED SAMD WITH TRACE OF GRAVEL AND CLAY. MAXIMUN
SIZE 2% MM (MAXIMUM S1ZE DOES NOT NECESSAAILY REFLEGT IN-PLACE
DIMENSION DUE TO THE LIMITED DJAMETER OF THE SAMPLER); WET.

140.8 - 145,01 SAAVEL, COBSLES, BOULDERS, CLAY ANG SaMX
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEQUS GRAVEL.
MEODIUM GRAINED SAND AND LEAN CLAY: MaXIMUM SIZE, 25 MM
IMAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
QUE TO THE LIMITED DIAMETEA OF THE SAMPLER); WET.

145.0 - 148.0: POOALY BRADED SAND WITH GRAVEL, COOSLES, SOULDERS
AND CLAY:
HMEDIUM GRAINED SANG WITH TRACE OF GRAVEL AND CLAY: MAXIMUM
SIZE 25 WM [MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IMN-PLACE

SHEET 3 OF 4 ] DRILL HOLE DH-WD-2C
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GEOLOGIC LOG OF DRILL HOLE NO. {-WD-2C SHEET < OF 4
FEATURES OBBERVATION wELLS PROJECT:  SAN LUIS VALLEY SMOWTR, DEWO. STATE: COLOAADD
LOCATIOM  SaM LUIS VALLFY COOPDINATES: N (SHC) L ] SAOUHD ELEVATION 7768.8
BEBRM  Ca=20—43 FINISHED 9%-18-33 TOTM. DEPTH.  198.0 ANGLE FROM WORIIONTAL: 9% ATINITH
DEPTH _AMD ELEY, OF WATER DEPTH TO BEDROCK: ME HOLE LDG Y . FAILAN
LEVEL AND DATE MEASURED: 54.8 [ 7713.80) o5-28-93 mal:nf: .ot e
CLASSIFICATION AND CLASSIFICATION AND
PHYSICAL CONDITION PHYSICAL CONDITION
{CONTINUED) [CONTINUED)
CIMENSIGN DUE TO THE LIWITED DIAMETER OF THE SAMPLER): WET, 189.0 - 195.0: SAND aNO CLAY WITH GRAVEL:
PREDOMINANTLY MEGIUM TO FINE GAAIMED SAND AND ¢LAY, TRACE OF
$48.0 — 148,00  GAAVEL, CDAALES, BOULDERS, CLAY AMD SAMD: SRAVEL; MaAXIMUM SIZE, 25 MM IMAXTMUM SIZE DCES NOT NECESSARILY
APPROXIMATELY £QUAL AMOUNTS OF PREDODMINANTLY IGNEQUS GRAVEL. AEFLECT IM-PLACE DIMENSION DUE TO THE LIMITED DIAMETER OF THE
HEQIUM GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE. 25 HM SAMPLERI : WET.
HAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
OUE TO THE LIMITED DIAMETER OF THE SAMPLER). WET. 195.0 - 196.0: POOALY GAADED EAND:

SMEDIUM GRAINED SaND: WET:; (POSSIBLE RUNNING SAND}) .
148.0 — 149.0:  POORLY GRADED SAND WITH SRAVEL. COBBLES, BOLR.DERS

AND CLAY:
wEDIUM TO COMRSE SRAIMED SanO WITH TRACE GF GRAVEL aMD cLav:
MAXIHUM SIZE 29 MM {MAXIMUM SIZE DOES NOT NECESSARILY REFLECT STRATIGRAPHY:
IH—PLACE DIMENSTON DUE TO THE LIMITED OIAMETER OF THE
SAMPLER): WET. 0.0 - 196,90 UNCLASSIFTIED SURFICIAL DEPOSITS AND UNDERLYING

TEATIARY ALAMOSA FORMATION (GTaa)

149.0 - 160.5 OAAVEL, COBOLES, SOULDERS, CLAY AMD BAND:
APPROATMATELY EQUAL AMOUNTS OF PREDOMINARILY IGNEOUS GRAVEL.
MEDIUM GRAINED SAMO AMD LEAN CLAY: MAXIMUM SIZE. 25 MM
MAXIMUN SIZE COES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
CUE TO THE LIMITED QIAMETER OF THE SAMPLER}: WET.

180.% ~ 1{63.0: POORLY GRADED SAND WITH SAAVEL. COBBLES BOVLDERS
’ AND CLAT.
HEDIUN TQ COARSE GRAINED SAMD WITH TRACE OF GRAVEL AMD CLAY:
MAXIMUM STZE 25 MM {MAXIMUM SIZE DOES NOT NECESSARILY REFLECT
IN-PLACE DIMENSION OUE TO THE LIMITED CIAMETER OF THE
SAMPLER!; WET.

109.0 = 170.0: GAAVEL, COBMLES, DOULDERE AND BAND WITH CLAY:
APPROXTMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GRAVEL
AND MEDIUM GHAINED SAND, TAACE AMOQUNTS OF CLAY; MaxImum SIZE,
25 MM (MAXTMUM SIZE DOES NOT NECESSARILY AEFLECT IN-PLACE
JIMENSION DUE TO THE LIMITED DTAMETER DF THE SAMPLER): WET,

173.0 ~ 174.0: SAAYYL. COBOLES, BOULDERE WITH SAND AND CLAY:
PREDOMINANTLY IGNEQUS GRAVEL. TRACE AMOUNTS OF COARSE SAND AND
CLAY: MAXIMUM SIZE, 2% MM [MAXIMUM SIZE DOES NOT NECESSAAILY
REFLECT IN-PLACE OIMENSION DUE TO THE LIMITED DIAMETER OF THE
SAWPLER]; WET.

174.0 ~ 175.0; GAAVEL, COBOLES, DOULDERS AND CLAY WITH BANX
PREDOMINANTLY LSMEQUS GAAVEL AND LEAM CLAY, TRACE OF MEDIUM
SAMD; MAXIMUM SIZE 25 MM (MAXIMUM SIZE DOES NOT NECESSARILY
AEFLECT IN-PLACE OIMENSION OUE TO THE LIKITED DIAMETER OF THE
SAMPLER): WET,

175.0 = 180.0; GRAVEL, COBBLER, BOULDERA, CLAY AND SAND:
APPAOXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GAAVEL,
MEDIUM GAAINED SAND ANO LEAN CLAY. MaAXIMUM SIZE, 25 MM
iMAXIMUM SIZE DOES NOT MECESSARILY REFLECT IN-PLACE OIMENSIDN
JUE TO THE LIMITED DIAMETER OF THE SAMPLER); MWET.

100.0 ~ 180.%  POOALY SRADED SaAMD NITH GRAVEL. COSSLES. BOLDERS
AND CLAY:
+ HEDIUM GAAINED SANC WITH TAACE OF GRAVEL AND CLAY: KAXIMUM
SIZE. 25 MM (MAXIMUM SIZE DUES NOT NECESSARILY REFLECT IN-PLACE
OIMENSIOM DUE TQ THE LIMITED QIAMETER OF THE SAMPLER); WET.

80,5 - 184,0: GAAVEL, COBBLER SOULDERS, CLAY AND SAND: N
APPAOXIMATELY EGQUAL AMOUNTS OF PREQOMIMANTLY IGNECUS GAAVEL.
MEDIUM GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE 25 MM
(#AXIMUM STIZE DOES NQT MECESSARILY AEFLECT IN-PLACE DIMENSICN
JUVE TO THE LIMITED DIAMETER OF THE SAMPLER): WET.

184.0 - 188,0: GRAVEL, LoBBLEd POULOEAS WITH SAND AND CLAT:
PREDOMINANTLY IGNEOUS GRAYEL, TRACE AMDUNTS OF MEDIUM SanO anQ
CLAY, HMaXIMux S5IZE 25 Me {MaXIMUM SIZE ODES NOT MECESSARILY
AEFLECT IN=-PLACE DIMENSION DUE TQ THE LIMITED DIAMETER OF THE
SAMPLER); WET.

$05.0 ~ 189.00 GRAVEL. CCAMER, BOULDERS, CLAY AMD SAMD
APPAOXTMATELY EQUAL AMOUNTS OF PREDCHINANTLY IGNEOUS GRAVEL.
SEDIUM GRAAINED SAMD AMD LEAN CLAY: MAXIMUM SIZE, 25 MM
‘MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
DUE 70 THE LIMITED DIAMETER OF THE SAMPLERI; MWET.

] SMEET 4 oF 4 rDHILL HOLE OH-WO-20
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i).5.Rev. 76 COLOR. JODIVISION OF WATER RESOURCE:
818 Centennial Bidg., 1313 Sherman St., Denver, Colorado 80203

PERMIT APPLICATION FORM

lyplication must

complete where ( JAPERMIT TO USE GROUND WATER
applicable. Type or [ YAPERMIT TQO CONSTRUCT AWELL

int in BLACK FOR:({ YAPERMIT TO INSTALL A PUMP

IIL No overstrikes

erasures unless } REPLACEMENT FOR NO.
initialed. ( X)OTHER _Monitoring well

WATER COURT CASE NO

” APPLICANT - mailing address FOR OFFICE USE ONLY: DO NOT WRITE IN THIS COLUMN
lt\ME.SE‘_" Luis Valley Water Conservancy Dist.| geceipt No. /
streeT P-0. Box 43 Basin Dist.

ITY Monte Vista, Colorado 81144

{State} (Zip)

iELEPHONE NO. (719) 852-2315
)

LOCATION OF PROPOSED WELL

I;umv Rio_Grande County

— NE_ wofthe -SE 'y section_1

lp.ﬂ_ N.Rng. 6 E., _NM. pm

(N.S) [E.wW)

(3) WATER USE AND WELL DATA

oposed maximum pumping rate {gpm} _ 0

erage annual amount of ground water 0
be appropriated (acre-feet):

Number of acres to be irrigated: 0.

Ioposed total depth {feet): 84.4

Aquifer ground water is to be obtained from:

I Unconfined

Owner’s well designation DH-WD-2D
ROUND WATER TO BE USED FOR:
( ) HOUSEHOLD USE ONLY - no irrigation {0)

} DOMESTIC (1) { ) INDUSTRIAL (5}
} LIVESTOCK (2) { ) IRRIGATION {(6)
) COMMERCIAL (4} { )MUNICIPAL (8)

{ ) OTHER (9}
DETAIL THE USE ON BACK IN {11)

4 PERMIT NUMBER

{4} DRILLER

la UC Regional Drill
me __Bureau of Reclamation

505 Marquette NW, Suite 1313

reet
ltv Albuguerque, New Mexico 87102-2162

[State} (Zip)

Ilephone No. Lic. No.

CONDITIONS OF APPROVAL

This well shall be used in such a way as to cause
no material injury to existing water rights. The
issuance of the permit does not assure the applicant
that no injury will occur to another vested water
right or preclude another owner of a vested water
right from seeking relief in a civil court action.

APPLICATION APPROVED

DATE ISSUED

EXPIRATION DATE

{STATE ENGINEER)

BY

1D, ~.. COUNTY __




|| oA T LY T rTTO T JPUa el VWELL and the area on
which the water will be used mu e indicated on the diagram below.
Use the CENTER SECTION {1 section, 640 acres) for the well location.

b=t =4+ - b A= b
.. 1MILE, 5280 FEET -—— --+I |
t + + + + 4+ + + 4
l ! i I

The scale of the diagram is 2 inches = 1 mile
Each small square represents 40 acres.

(o1 ELLMUST BE LOCATED BELOVY

by a.. .dances from section lines.

___1&_ ft. from south sec. line
{norin or soulh)
1149 1 from east sec. line
{east or west)
LOT BLOCK FILING #
- SUBDIVISION

{7) TRACT ON WHICH WELL WILL BE

No. of acres _£640 : . Will this be

the only well on this tract? No

(8) PROPOSED CASING PBOGRAM

" Plain Casing

3 infrom_*3.0 fr.to_74.4

=

: in. from _ ft. to.
Perforated casing :

__L.iri.fu;dfﬁ 744 ft.to__84.4 4.

in. from —ft.to .

4 - 4 — _i NIOHTHSECTION Lu}rs —_ 4 — +
! | ' |
1
N T T S e tis NS S
| g | i P |
1+ g+ —z + -+
w Q
| g | Wel1d, - |
+Q ]+ HF-4+-4+—-—P-—F + |
| A | : il
':' — - ‘ ‘sl‘oumsecnon LII‘!IE . '_— =+ — —f'
I 1 |
+ + 4+ + 4+ 4+ 4 + 4+
| | | I |
Pk o - -+ — =}

WATER EQUIVALENTS TABLE {Rounded Figures)
An acre-foot covers 1 acre of land 1 foot deep
1 cubic foor per second icts) . . . 429 gallons per minute (gpm)
A family of 5 will require approximately 1 acre-foot of water per year.
1 acre-foot . ., 43,560 cubic feet . . . 325,900 gallons.
1,000 gpm pumped continuously for one day produces 4.42 acre-feet.

 {2) FOR REPLACEMENT WELLS givedistance

and direction from old well and plans for plugging
it:

{10) LAND ON WHICH GROUND WATER WILL BE USED:

Owner(s):

No. of acres:

Legal description:

system to be used.

{11) PETAILED DESCRIPTION of the use of ground water: Household use and domestic wells must indicate type of disposal

Type or right Used for {purpose)

{12) OTHER WATER BIGHTS used on this land, including wells. Give Registration and Water Court Case Numbers.

Description of land on which used

TRUE TO THE BEST OF HIS KNOWLEDGE.

(13) THE APPLICANT(S) STATE(S) THAT THE INFORMATION SET FORTH HEREON IS

SIGNATURE OF APPLICANTI(S]

B-25
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FEATURE:  OASERVATION weLLs
LDC/TIOR  SAM LUIS YALLEY

SR 05-11—93 FINISHED: 0543493

DEPTH AMD ELEV. OF WATER
LEVEL AHD DATE WEASURED

GEOLOGIC LOG OF ORILL HOLE N

B OH-W0D-2D SHEET . OF

PROJECT: SAN LUTA YALLEY GDWTR. DEMO. STATE COLORADC

COOROINATES: W

{BHC) € (5]
TCTAL DEPTRR 4.4

DEPTH 70 BEDRQCK: MNE
48.1 { T720.50) 95-20-93

GAOUND ELEVATIOM 7768.8

ANGLE FRom HORIZONTAL: 90  AZIMTH
HOLE LOGGED BY: . 0. FAZIAN

REYIEWED BY: v S=Dulex

Ll

-l
= 2
S a
NOTES gy [ a CLASSIFICATION AND
&l M 2 PHYSICAL CONDITION
83 | %
o/ & g
- p w
i/ @ o
ALL HEASUREMENTS ARE st .
FROM GROUND LEVEL AND 1 2764 s 0.0 - B4.4& UNCLASSIFIED SURFICIAL DEPOSITS AMD
ARE THE SAME AS THOSE ] q UNCEFLYING TERTIARY ALAMOSA FORMATION (QTsal:
USED BY THE DAILLER. -
m E 9.0 = 4,0t CLAYEY SAND SITH SRAVEL:
ALL MEASUREMENTS ARE 10— - ABOUT 65 PERCENT FINE TO MECIUM GRAINED SaND. ANGULAR
REPQRATED IN FEET - [ 1D SUBROUNDED. ABOUT 20 PEACENT FINE GRAVEL. AMGULAR TO
EXCEPT WHERE NOTED. J [ SUBROUNOED: ABOUT 15 PERCENT FINES, POSSIALY CLAYEY
— - MAXIMUM SIZE, 50 Mm; CAY TQ MOIST, BAOWM; S0FT. DRILLED
DRILLEN BY: j [ WITH AIA ONLY: RQOTS: NO REACTION WITH HCL. (SC)
UC REGIONAL DRILL - t
CAEW: 0. KRAKE. 20— - 4.0 - 0.0 GRAVEL. COBSLES AND BOULDERS:
DRILLER, 2 o CLEAN GRAVEL. PREDOMINANTLY IGMEQUS, MAXIMUM SIZE 25 MM
- - (MAXIMUM SIZE ODES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
PURPGEE: 3 [ DUE TO THE LIMITED DIAMETER OF THE SAMPLER): DAY,
OBSERVATION WELL DAILLED - .
AS TECHNICAL ASSISTANCE T 3 L 10.0 = 10.& GAAVEL. COBBLES, BOULDERS AND LEAN CLAY:
THE STATE DF COLORADD. 30— r AREDOMINANTLY IGNEQUS GRAVEL. TRACE AMOUNT OF PLASTIC FINES:
- B MAKIMUN SIZE. 2% mM {MAAIMWUM S1ZE DOES NOT NECESSARILY
ORILL EGUIPMENT: . 4 REFLECT IN-PLACE DIMENSION DUE TO THE LIKITED DIAMETER OF
MOBILE B-B0 TRUCK - L THE SAMPLEA): DAY.
HOWHTED ROTARY a N
DAILL RIG. WITH ] [ 108 ~ 14.0;  SAND WITH SRAVEL. COSSLES AND BOULDERY
INGERSOLL RAMD 900 ] [ PREDOMINANTLY MEDIUM TO COARSE GRAINED SAND. TRACE AMDUNT OF
COMPRESSOA, ] ,_' EGNEDUS GRAVEL: MAXIMUM SIZE. 25 MM (MAXIMUM SIZE QQES HOT
- aTsal NECESSAAILY REFLECT IN-PLACE OIMENSION OUE TO THE LIWMITED
ORILL METHOD: 3 o DIAMETER OF THE SAMPLER): ORY.
0.0-B4.4 6 INCH ODEX = -
SYSTEM CONSISTING OF DOWN 3 g 11.0 - 12.0: GAAVEL, COBMLES, BOULDERS WITH LEAN CLAY:
THE HOLE ALR HAMMER ANO . r PREDOMINANTLY IGNEOUS GAAVEL: TRACE AMOUNT OF PLASTIC FINES:
BUTTON BIT WITH 2-3/8 INCH 50~ - MAXIMUM SIZE, 25 MM (MAXIMUM SIZE DOES NOT NECESSARILY
1.D. INTERNAL FLUSH ROTS. 3 [ REFLECT IN-PLACE DINENSION QUE TO THE LIMITED CIAMETER OF
] ] 9 THE SAMPLER]: DAY,
CARING RECORD: = [
TEMPORARY 6-3/4 INCH 0.0. 3 [ 12,0 = 16.0: GRAVEL, COBOLES, BOULDERS AND SAND:
STEEL CASING REMOVED UPON - H APPRAOXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY ISNEQUS GRAVEL
COMPLETION, “o— - ANG WEOTUM TO COMASE GAAINED SAND! MAXIMUM SIZE. 25 MM
- [ (MAXIMUM STIE DOES NDY NECESSARILY REFLECT IN-PLACE DIMENSION
DATLLING MEDIUME - L DUE TO THE LIMITED CIAMETER OF THE SAMPLER): DRY,
0.0-84.4  alIR = L
1 X 18,0 = 19.0¢ SRAVEL, COBSLES, BOULDERS WITH BANDG
ORTLLERS NOTEX 3 [ PREDOMINANTLY IGNEGUS GRAVEL, WITH TAACE OF MEDIUM GRATNED
BENTONITE TOD THICK TO 703 [ SAND; MAXIMUM-SIZE, 25 MM {MAXIMUM SIZE OCES NOT NESESSARILY
HEASURE WITH VISCOSIMETER, — - AEFLECT IN-PLACE DIMENSION OUE TOQ THE LIMITED DIAMETER OF THE
2 L SAMPLER): DAY.
TESTING AD BAWPLING - -
NO TESTING DA SAMPLING 3 [ 19.0 - 21,0 SAAVEL, BOULDERS AND BANDX
OF DAILL HOLE. HOLE : A APPAOXIMATELY EGUAL AMOUNTS OF PREDOMINANTLY IGNEOUS GRAVEL
LOGGED BY CUTTING CHIPS . L AND MEOTUM TO COARSE GRAINED SAND; MAXIMUM SIZE. 25 MM
DNLY, MAXIMUM SIZE { INCH. N": '_' (MAXIMUM SIZE DOES NOT NECESSAAILY REFLECT IN-PLALE DIMENSION
: : OUE TC THE LIMITED DIAMETEA OF THE SAMPLER); DAY.
HOLE COMPLETION: ] [
HOLE WAS OATLLED TO 84.4 FT, BOFTOM oF HLE | 21.0 - 23.0c  POORLY SAADED EAND AND CLAY WITH GRAVEL, COBALES
TRIPPED AODS AND HAMMER. - b AHD BOULDERS:
SOUNDED HOLE aT 74,3 FT. j [ PAEDOMINANTLY MEOJUM GRAINED SAND ANO EEAN CLAY, WETH TRACE OF
INSTALLED 3 INTM 1.D., W - GRAVEL: MaXIMUM SIZE 25 MM (MAXIMUM SIZE DOES NOT NECESSARILY
3-1/2 IM, 0.0. PVC SLOTTED ] [ REFLECT [N-PLACE DIRENSION DUE TG THE LIMITED OIAMETER CF THE
PIPE WITH 1,32 I¥. SLOTS AND - - SAMPLER): DRY,
39 5LOTS PER FOOT. ZOME OF : '_
INFLUENCE 1S FROM Ba.4 TO 3 L 3.0 - 25.0c  GRAVEL, COBMLES, SOULDERS AND SAND WITH CLAY:
74.4 FT. N~D TROUBLE GETTING - -
PYE TO B4_4 FT.. MUST HAVE L
HUNG UP TAPE QM A CASING COMMENTER:
JOINT OUAING DRIGIMAL
SOUNDING. 8/12 SAADED SAaND CENTER COLUMN DATA IS NOT SHOWW [N INTEAVALS OF LESS THaN
INSTALLED SUMROUNDING SCREEN 1.0 FOOT THICKNESS, THE DATA FOR THESE INTERVALS CaN BE
FROM 84.4 7O 72.3 FT. BY FOUND IN EITHER THE *NOTES® CR "CLASSIFICATION ang
POSITIVE DISPLACEMENT. PHYSICAL CONOITIONS® COLUMN, CENTER COLUMNS AND “CLASSIFICATION
SOLID FLUSH JoINT Pve PIPE AND PHYSICAL CONGITIONS® COLUMN ARE BASED ON BUAEAU OF
OF THE SAME DIAMETER FROM RECLAMATION GEOLOGY FIELD maAMUAL AND DRAWIKGS TITLEDC FOR
Ta.4 10 +3.0 FT. BENTONITE DESIGNS AND SPECIFICATIONS S FOLLOWS -
SLURRY TREMMIED FROM 72.3
FT. TO 36.6 FT. AS & WIX OF
17 1BS. OF HYG 200 BENTONLIE CRAMING HQ . 40-0-8493 STAND#A0 DESCRIPTIAME ANQ
PER 50 GALLONS OF WaTER. CESCAIPTIVE CAITERIA FCA
SOUNOING FELY SOLID NEXT AoCK,
MOANING, S0 THERE MUsST BE
SHEET 1 OF 3 l DRILL HOLE DH-WO-20
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GECLOGIC LOG OF DRILL HOLE NO .H-WD-2D SHEET 2 OF 3
FEATURE: OBSERYATION WELLS PROVECT:  SAN LUIS VALLEY GNOWTR. 0ENO. STATE:  COLOAADO
LOCATION  SAN LUIS VALLEY COOROINATES: N (SHC) £ (BHC) SROUND ELEVATION 7788.8
BESUM (5-11-93  FINISHED: 051343 TOTAL DEPTH 04,4 AMGLE FROM MORIZONTAL: 80  AZIWMUTH
DEFTH AMD ELEV, OF WATER OEPTH TO BEDROCK: NE HOLE LOGSED BY: . . FAZIAN
LEVEL AND DATE MEAGURED: 48.1 { 7720.50} 03-20-83 REVIEWED BY: ., il

NOTES

CLASSIFICATION AMD
PHYSICAL CONOITION
[CONTINUED)

SOME HOLE CAVE ON TOP OF
PENTONITE. CEMENT FROM 36.6
FT. TO 0.0 FT. WITH &

DENSITY OF 20.0 LBS./GAL.
INSTALLED & 5 FOQT STEEL
STANDPIPE WITH APPROXIMATELY
3 FOOT STICKUP, STANOPIPE

15 3-7/8 INCH I.0. N0 4-3/8
INCH Q.D, ELEVATION OF TOP

oF PYC RISEA IS 7771.6

FEET. ELEVATION OF TOP COF
STEEL. STANOPIPE IS 7771.6.
LOCATED IN SECTION ; T.40 N_,
R.6 E.. N.M. P .M, AIQ) GRANDE
COUNTY, COLDRADOD. 13143 FEET
FAOM EAST SECTICN LINE, 1505
FEET FROM SOUTH SECTION LINE.

WATER LEVEL DATA
BEGINNING OF SHIFT
DATE MOLE WATER
1993 OEPTH DEPTH
05-12 7i.0 8.2
05-13 84.4 49.5

PIEZO. WATER LEVELE
DATE WATEA SUAFACE
1993 ELEVATIONS

05-14 7
05-17 7724.7
05-18 7722.1
05-13 7722.1
05-20 7722.3
0521 7722.4
0524 7722.9
05-23 rT722.8
0S-26 17230
05-27 7723.3
05-28 7723.3

APPROXIMATELY EQUAL AMOUMTS CF PREDOMINANTLY [GNEOUS GRAVEL
AND CCARSE SAND, WITH TRACE OF LEAN GLAY. MAXIMUM SIZE, 25 MM
{MAXIMUM SIZ€ OCES NOT MECESSARILY REFLECT IN-PLACE OIMENSION
DUE TO THE LIMITED OIAMETER OF THE SAMPLER); ORY.

25.0 - 30,0; GRAVEL., COUSSLES AND BOULDERYS WITH SAMD:
CLEAN GRAVEL. PREDOMINANTLY TGNEQUS, WITH TAACE QF MEDIUM
GRAINED SAMNO: MAXIMUM SIZE. 25 MM (MAXIMUM SIZE DCES NOT
NECESSAAILY REFLECT IN-PLACE JIMENSION DUE TO THE LIMITED
OIAMETER OF THE SAMPLER]: ORY. ’

30.0 - 33.0: GAAVIE, COBBLES SOULDERS AND SANK
APPROXIMATELY EQUAL AMOUNTS OF CLEAN PREDOMINANTLY IGNECUS
GRAVEL, AND MEDIUM GRATHED SANOL MAXIWUw SIIE 25 WM
(MAXIMUM SIZE DQES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
OUE 7O TWE LIMITED DIAMETEA OF THE SAMPLER): DRY.

33.0 - 34,0 GRAVEL, COBBLES, BOULDERS AND SAND WITH CLAY:
APPAOXIMATELY EQUAL AMOUNTS COF PREDOMINANTLY IGNEOUS GRAVEL
ANQ MEOLUM GAAINED SAND, TRACE AMOUNTS OF CLAY: MAXIMUM 5IZE,
25 MM (MAXIMUM SIZE DUES NOT NECESSARILY REFLECT IN-PLACE
DIMENSION DUE TO THE LIMITED DIAMETER OF THE SAMPLER]: DAY,

34,0 = 44.0: GRAVEL, COBOLES, BOULDERS, SAMD ANO CLAY:
APPAOXIMATELY EGUAL AMOUNTS OF PREDOMINANTLY IGNEQUS GRAVEL.
MEDIUM GAAINED SAMD, AND LEAN CLAY: MAXIMUM SIZE, 25 MM
(MAXTMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
OUE TO THE LIMITED DIAMETEA OF THE SAMPLER}: WET, WATER
ENCOUNTERED AT 3%3.0 FT.

44.0 = A5.0: GRAVEL, COBOLES, BSOULDERS AND LEAN CLAY WITH BAND:
PREDOMINANTLY IGNEQUS SRAVEL ANO LEAN CLAY, WITH TRACE OF
- COARSE SAND: MAXIMUM SIZE, 25 ®M (MaXIMum SIIE DOES NOT
NECESSARILY REFLECT IN-PLACE OIMENSION DUE TO THE LIMITED
DIAMETER OF THE SAMPLER): WET.

45.0 - 50.0: GRAVEL, COOSLES, HOULDERS, WITH CLAY AND SANE
PAEDOMINANTLY IGNEOUS GRAVEL. WITH TAACE AMOUNTS OF MEDIUM
GAAINED SAND AND LEAN CLAY; MAXIMUM SIZE, 25 MM [MAXIMUM SIZE
[DOES NOT NECESSARILY REFLECT IN-PLACE DIMENSION DUE TD THE
LIMITED DIAMETER OF THE SAMPLER); WET,

50.0 = 82.0c GAAVEL, COBOLES. OOULDERA. CLAY AND BANDE
APPAOXIMATELY EQUAL AMOUNTS OF PREDUMINANTLY [GNEOUS BRAVEL.
MECIUM GRAINED SAND ANO LEAN CLAY: MAXIMUM SIZE, 25 MM
[MaAXImm SIZE GOES NOT NECESSAAILY REFLECT IN-PLACE DIMENSION
DUE TO THE LIMITED OIAMETER OF THE SAMPLER); WET,

82.0 « 71.0; GRAVEL, COBBLES, BOULDERS, WITH SAND ANOD CLAT:
PREDOMINANTLY IGMEQUS GRAYEL, WITH TRACE AMOUNTS OF MEDIUM
TG COARSE GRAINED SANO AND CLAY: MAXIMUM SIZE, 25 MM [MAXIMUM
SIZE DDES NOT NECESSARILY REFLECT IN-PLACE DIMENSION DUE TO
THE LIMITED DIAMETER OF THE SAMPLER): WET,

74.0 = 73.0: SRAVEL, COBBLER BOULDERS, CLAY AND BAND:
APPROXIMATELY EQUAL AMOUNTS OF PREDOMINANTLY IGNEGUS GRAVEL,
#EDIUM TO COARSE GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE.
25 MM {MaXIMUM SIZE OCES NOT RECESSARILY REFLECT IN-PLACE
OIMENSION QUE TO THE LIMITED OIAMETER OF THE SAMPLER); WET.

COMMENTR:

DARAWING NO. 40-D-65439% STANDARD DESCAIPTORS AMD
DESCRIPTIYE CRITERIA FOR
DISCONTIMUITIES.

ABBREVIATIONS

NE = NOT ENCOUNTERED

UPPER COLORADO

P¥C = POLY VINYL CHLORIDE

PIEZOMETER

OUTSIDE OIAMETER

INSIDE DIAMETER

(SHC) = SEE WOLE COMPLETION IN NOTES COLUMN

<
a
(]

T
=]
- O m
TN
o Qo0
[ Y
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GEOLOGIC LOG OF DRILL HOLE NO. .A~-WD-20 SHEET 3 OF =
m‘rugt: CASEAVATION WELLS PROVECT: SAN LUIS VALLEY @NOWTA, DEMO. STATE: COLORADO
LOCATION  SAN LUIS VALLEY COGRDINATES: N (SMC) £ (s CROUND ELEVATION  7768.8
BEGUN 05-11-93  FINISMED 05-13-93 TOTAL DEPTH  84.4 AMGLE FROW MORIZONTAL: 50  AZDMUTH
DEPTH AN ELEV. OF WATER OEPTH TO BEDAOCK:  HE HOLE LOGWED BY: 0. FAZLMN
LEVEL A0 DATE MEAGURED: 48.1 [ 7720.50) 0F-28-03 REVIEVED BY: & 5.8

CLASSIFICATION AND
PHYSICAL CONDITION
{CONTINUED)

71.0 - 79.0: POORY SRADED SAND AND CLAY. WITH SRAVEL, COBBLES,
BOULDERS:
PAEDOMINANTLY MEDIUM GRAINED SAND aND CLAY. WITH TRACE OF
IGNEQUS GRAVEL: MAXIMUM SIZE 25 MM (MAXIMuM SIZE DGES NOT
NECESSARILY REFLECT IN=PLACE DIMENSION OUE TO THE LIMITED
DIAMETER OF THE SAMPLER}; WET.

79.0 = 81,0; GRAYEL, COBBLES, BJOLDERS. CLAY AND SAND:
APPROXIMATELY EGUAL AMOUNTS OF PAEDOMIMANTLY IGNEOUS GRAVEL.
MEDTUM GRAINED SAND AND LEAN CLAY: MAXIMUM SIZE, 25 MM
{MAXIMUM SIZE DDES NOT NECESSARILY REFLECT IN-PLACE DIMENSION
OUE TO THE LIMITED OIAMETER OF THE SAMPLERI; WET. '

8.0 ~ 63,5; POOALY GAADED BAND WITH SAAVEL. COBBLES, BOULDERS
AND CLAY:
COARSE GRAINED SAND, WITH TRACE OF PREOOMINANTLY IGHEOUS
GRAVEL AND COATINGS DF CLAY OM THE SAND AND GRAVEL: MAXIMUN
SIZE, 25 HA (MAXIMUM SIZE DOES NOT NECESSARILY REFLECT IN-PLACE
DIMENSION QUE TO THE LIMITED OIAMETER OF THE SAMPLERI: WET.
LARGE AMOUNTS CF WATER AT B41.0 FT.

03,0 - 84.& GCRAVEL, COBBLES, BOULDERE. AND RAND WITH OLAY:
APPROXIMATELY EQUAL AMOUNTS OF PREDOMIMANTLY IGNEQUS GRAVEL,
AND MEDIUM TO COARSE GRAINED SAND, WITH TRACE OF LEAN CLaY:
HAXIMUM SIZE. 25 MM [MAXIMUM SI1ZE OOES NOT NECESSARILY REFLECT
IN-PLACE DIMENSION DUE TD THE LIMITED DIAMETER OF THE
SAMPLER] . MWET.

STRATIGRAPNY:

0.0 = 94,4 UNCLASSIFIED SURFICIAL DEPOSITS AND UNDEALYING
TERTIARY ALAMOSA FORMATION (OTss)

SHEET 3 OF 3 I DAILL HOLE DH-WD-2D
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APPENDIX C
PERMITS AND LOGS FOR WELLS

AT BROWNELL RECHARGE SITE
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l- GWS-25 COLORADO DVIS {1 OF WATER RESOURCES

818 Centennial Bidg., 1313 Sherman St., Denver, Colorado 80203
(303) 866-3581

l . _ 1137
WELL PERMITNUMBER 170574 - -

lAPPL!CANT DIv. 3 CNTY. 2 WD 20 DES.BASIN MD

Lot: Block: Filing: Subdiv:

APPROVED WELL LOCATION
ALAMOSA COUNTY

SAN LUIS VALLEY WATER CONSERVANCY SW /4 NW 1/4  Section 29
P O BOX 43 Twp 40N RANGE 9E NM P.M.

MONTE VISTA CO 81144

DISTANCES FROM SECTION LINES
( 719)852-2315 2590 Ft. from North  Section Line

640 Ft. from West Section Line
PERMIT TO USE AN EXISTING WELL (MH-19252) FOR MONITORING AND OBSERVATION (WELL C)

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

1) This well shall be used in such a way as to cause no material injury to existing water rights. The issuance of the
permit does not assure the applicant that no injury will occur to another vested water right or preciude another
owner of a vested water right from seeking relief in a civil court action.

2) The construction of this weli shall be in compliance with the Water Well Construction and Pump Installation Rules
2 CCR 402-2, unless approvai of a variance has been granted by the State Board of Examiners of Water Well
Construction and Pump Installation Contractors in accordance with Rule 17.

3) Approved pursuant to CRS 37-92-602(3)(b)(1) for uses as described in CRS 37-92-602(1)(). Use of this well is
limited to monitoring water levels and/or water quality sampling.

4) This well must be equipped with a locking cap or seal to prevent well contamination or possible hazards as an
open well. The well must be kept locked at all times except during sampling or measuring.

5) Records of water level measuremeants and water quality analyses shall be maintained by the well owner and
submitted to the Division of Water Resources upon request.

6) Upon conclusion of the monitoring program the well owner shall plug and abandon this well in accordance with
the Water Well Construction and Pump Installation Rules.

7) The owner shall mark the well in a conspicuous place with well permit number and name of aquifer as appropriate.
He shall take necessary means and precautions to preserve these markings.

OWNER'S COPY

B#F &-r7-93
APPROVED
HCF %E A s i’bc_z /‘%ﬂ,{

State Engineer 4
Receipt No. 0352347A paTE 1ssuep JUN 1.8 1993 EXPIRATION DA¥ JUN-18 1995




\WELL CONSTR .TION AND TEST REPOAT | for cofme 15 s
STATE OF COLORAD_O, OFFICE OF THE STATE ENGINEER

FORM NO,
GWS-31
11790

1| WELL PERMIT NUMBER 170574

2JOWNER NAME!S) San _Luis Valley Water Conservancy Dist.
Mailing Address  P_.(), Box 43

City, St. Zip _Monte Vista, Colorado 81144

Phone( 719 } 852-2315

3| WELL LOCATION AS DRILLED: ~ SW 174 _NW  1/4,8ec. 29 Twp. 40 N  Range 9 E
DISTANCES FROM SEC. LINES: )
2590 ft fram north Sec. fine. and 640 ft. from Wwest Sec. line. OR
{noxth of south) {east or wesl)
SUBDIVISION: LOT BLOCK FILING(UNIT)
STREET ADDRESS AT WELL LOCATION: -
4.| GROUND SURFACE ELEVATION +7600 ft. DRILLING METHOD Mud Rotary
DATE COMPLETED 4/16/92 . TOTAL DEPTH 20 ft. DEPTH COMPLETED __ 2p ft.
5. GEOLOGIC LOG: 6. HOLE DIAM. (in.) From (ft) To (ft)
Depth Descripton of Material (Type, Size, Color, Waler Location) 8 0 5
(-2 Topsoil

2-20 Medium gravel

7. PLAIN CASING

OD Gn) Kind Wall Size From(tt) Toéﬁ)
6 5/8 Steel .188 +1
4 1/27 DpvC-- . 250 0 0

PERF. CASING: Screen Slot Size:
4 1/2 PVC 10 20

8. FILTER PACK: 9. PACKER PLACEMENT:

Material Washed gravel | Type
Size pea gravel

Interval 8-20 Depth

10. GROUTING RECORD:

Material  Amount Density Interval Placement
REMARKS: Meakt  9a1ps “7qal. 0-8 Poured
' Bentonite grout 2 sacks.

U

—r

| DISINFECTION: Type Amt. Used

12] WELL TEST DATA: D Check box if Test Data is submitted on Supplemental Form.,
TESTING METHOD _ None

Static Level fii. Date/Time measured . Production Rate gpm.
Pumping level ft. Date/Time measured . Test length (hrs.)
Remarks

11e | have read the statements made hersin and h-nowme contents thereof, and that they are true to my knowledge. [Pursuant to Se<tion 24-4-104 (13){a) C. Fl.s the makingg
of talse stalemants hersin constitutes perury in the second degree and is punishable as a cfass 1 misdemsanor.]

CONTRACTOR _Ken C. Burk Phone (_719)852-4845 Lic. No_1137 q
Mailing Address_2939 North Hwy. 285, Monte Vista, CO 81144 -
Narne/Title (Piease type or print) Signatu A , Date
Burk Prilling Inc. gj/ @ _ ,(){,u.j_, 4/9/93
' C-3




l GWS-25 COLORADO DIVIS. & OF WATER RESOURCES

818 Centennial Bldg., 1313 Sherman St., Denver, Colorado 80203
(303) 866-3581

l 1137

WELL PERMIT NUMBER ___ 470579 - -

IAPPLICANT DIV. 3 CNTY. 2 WD 20 DES.BASIN MD
Lot: Block: Filing: Subdiv:
| APPROVED WELL LOCATION
ALAMOSA COUNTY

SAN LUIS VALLEY WATER CONSERVANGY Sw 1/a NW 1/4  Section 29
P O BOX 43 Twp 40N  RANGE 9E NM P.M.

MONTE VISTA CO 81144
DISTANCES FROM SECTION LINES

( 719)852-2315 2240 Ft. from North  Section Line

Ft. from West Section Line
PERMIT TO USE AN EXISTING WELL (MH-18252) FOR MONITORING AND OBSERVATION (WELL B)

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

1) This well shall be used in such a way as to cause no material injury to existing water rights. The issuance of the
permit does not assure the applicant that no injury will occur to another vested water right or preclude another
owner of a vested water right from seeking relief in a civil court action.

2) The construction of this well shall be in compliance with the Water Well Construction and Pump Installation Rules
2 CCR 402-2, unless approval of a variance has been granted by the State Board of Examiners of Water Well
Construction and Pump Installation Contractors in accordance with Rule 17,

3) Approved pursuant to CRS 37-92-602(3)(b)(1) for uses as described in CRS 37-82-802(1)(f). Use of this well is
limited to monitoring water levels and/or water quality sampling.

4) This well must be equipped with a locking cap or seal to prevent well contamination or possible hazards as an
open well, The well must be kept locked at all times except during sampling or measuring.

5) Records of water level measurements and water quality analyses shall be maintained by the well owner and
submitted to the Division of Water Resources upon request.

6) Upon conclusion of the manitoring program the well owner shall plug and abandon this well in accordance with
the Water Well Construction and Pump Installation Rules.

7) The owner shall mark the well in a conspicuous place with well permit number and name of aquifer as appropriate.
He shall take necessary means and precautions to preserve these markings.

OWNER'S COPY

et 7-92
APPROVED
HCF Mf D . /ﬁvf"

Smm Englneer

Receipt No. 03523478 pate issuep JUN 18 1993
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e WELL CONS™ 'CTION AND TEST REPORT For Office Uss ecly
1790 STATE OF COLORAw. . OFFICE OF THE STATE k“GINEER

1]  WELL PERMIT NUMBER 170575

2|OWNER NAME(S)San Luis Valley Water Conservancy Dist.
Mailing Address _P.0. Box 43

City, St. Zip _Monte Vista, Colorado 81144

Phone (719 ) 852-2315

3.| WELL LOCATION AS DRILLED: SW  1/4 _NW 174, Sec. 29  Twp. 40 N Range 9 E
‘| | DISTANCES FROM SEC. LINES:
2240 ft from _north Sec. line. and __ 190 ft. from _West Sec. line. OR

{north of south) (aast or wesl)

SUBDIVISION: LOT BLOCK FILING(UNIT)
STREET ADDRESS AT WELL LOCATION: )
4.} GROQUND SURFACE ELEVATION 17600 ft. DRILLING METHOOD Mud Rotary
DATE COMPLETED 4/16/92 . TOTAL DEPTH 20 ft. DEPTH COMPLETED__ 70 f.
'5. GEOLOGIC LOG: 6. HOLE DIAM. (in) From (ft) To (ft)
Dapth Description of Material (Typa, Size. Color, Water Location) 8 0 5

0-2__Topsoil
2-20 Medium gravel

7. PLAIN CASING

QoD (iny Kind . Wall Size Fromft) Toéﬂ)
& 5/8 Steel .188 +1

41/2 Ppvc:. 250 0 10

PERF. CASING: Screen Slot Size:
4 1/2 PBVC 10 - 20

8. FILTER PACK: 9. PACKER PLACEMENT:

Material yashed gravel | Type .
Size _pea gravel

Interval 8-20 Depth
10, GROUTING RECORD:

. Material Amount Density Interval Placement
REMARKS: | P&REne _o21ps ~7ga1. _0-8 Poured
Bentonite qrout 2 sacks.

1] DISINFECTION: Type Amt, Used

121 WELL TEST DATA: D Check box if Test Data is submitted on Supplemental Form.
TESTING METHOD _ None

Static Level ft. Date/Time rmeasured . Production f-:iate gpm.
Pumping level ft. Date/Time measured . Test length (hrs))
Remarks :

3. lhave road the statements made herein and Imowun contents theroof, and that they are true 10 my knowledge. (Pursuant to Section 24-4-104 (13)(a)CFLS tha making
of lalsa statoments herein constitutes perfury in the second degree and is punishabls as » class 1 misdemeanor ]

CONTRACTOR _Ken C. Burk Phone { 719)852-4845 Lic. N0_1137 |
Mailing Address 2939 North Hwy. 285, Monte Vista, CO 81144 —_
NamefTitle (Please type or print} Signatu _ ) ) Date
Burk Prilling Inc. 78_1 c ,é,u,,,/., 4/9/93
€-5




Form No. OFFICE OF THE STATE ENGINEER
- GWS-25 COLORADO DIVIS. 1 OF WATER RESOURCES

818 Centennlal Bidg., 1313 Sherman St., Denver, Colorado 80203

866-3581
o3 1137

WELL PERMIT NUMBER j i [5:26 -

APPLICANT Div. 3 CNTY. 2 WD 20 DES.BASIN MD

Lot: Block: Filing: Subdiv:

APPROVED WELL LOCATION
ALAMOSA COUNTY

SAN LUIS VALLEY WATER CONSERVANCY SW 1/4  NW /4 Section 29
P O BOX 43 Twp 40N  RANGE 9E NM P.M.

MONTE VISTA CO 81144

DISTANCES FROM SECTION LINES
( 719)852-2315 2460 Ft from North  Section Line

t. from West Section Line
PERMIT TO USE AN EXISTING WELL (MH-19252) FOR MONITORING AND OBSERVA'HON (WELL A)

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

1) This well shall be used in such a way as to cause no material injury to existing water rights. The issuance of the
permit does not assure the applicant that no injury will occur to another vested water right or preclude another
owner of a vested water right from seeking relief in a civit court action,

2) The construction of this well shall be in compliance with the Water Well Construction and Pump Installation Rules
2 CCR 402-2, unless approval of a variance has been granted by the State Board of Examiners of Water Well
Construction and Pump Installation Contractors in accordance with Rule 17.

3) Approved pursuant to CRS 37-92-602(3)(b)(1) for uses as described in CRS 37-92-602(1)(f). Use of this well is
limited to monitoring water levels and/or water quality sampling.

4) This well must be equipped with a locking cap or seal to prevent well contamination or possible hazards as an
open wel.. The well must be kept locked at all times except during sampling or measuring.

5) Records of water level measurements and water quality analyses shall be maintained by the well owner and
submitted to the Division of Water Resources upon request.

6) Upon conclusion of the monitoring program the well owner shall plug and abandon this well in accordance with
the Water Well Construction and Pump Installation Rules.

7) The owner shall mark the well in a conspicuous place with well permit number and name of aquifer as appropriate.
He shall take necessary means and precautions to preserve these markings.

OWNER'S COPY

HE G-17-93
APPROVED ‘ G
HOF 7442 D . \4,/
Siate Engineer v

Receipt No. 0352347C patE Issuep  JUN 18 1993 expIRATION DATEVJUN 18 1935
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WELL CONSTT'ICTION AND TEST RFPORT For Office Use orly
11799 STATE OF COLGRANR. JFFICE OF THE STATE EMGINEEFR,

1. WELL PERMIT NUMBER 170576

2.|OWNER NAME(S) San Luis Valley. Water Conservancy Dist.
Mailing Address P.0. Box 43
City, St. Zip Monte Vista, Colorado 81144

Phone (719 ) 852-2315

3. WELL LOCATION ASDRILLED: _ Sy 1/4 _NW _ 1/4, Sec._29 Twp. 40 N ,Range 9 E

DISTANCES FROM SEC, LINES:

ft. from _north Sec. line. and 210 ft. from west Sec. line. OR
(north of south) {east or west)

SUBDIVISION: LOT BLOCK FILING({UNIT)

STREET ADDRESS AT WELL LOCATION: B
4. GROUND SURFACE ELEVATION 7600 ft. DRILLING METHOD Mud Rotary

DATE COMPLETED _ 4/16/92 . TOTAL DEPTH _ 720 ft. DEPTH COMPLETED__ 20 fi.
5. GEOLOGIC LOG: 6. HOLE DIAM. (in.) From {ft) To (ft)

Depth Description of Material (Type, Size, Color, Water Location) B 0] 5

0-2 Topsoil
2-20 Medium gravel

7. PLAIN CASING

OD (i) Kind wall Size From(ft) To5(ft)
6 5/8 Steel .188 +1
4 1/2 PyC:.. .250 0 10

PERF. CASING: Screen Slot Size:
4 1/2 PVC 10 20

8. FILTER PACK: 9. PACKER PLACEMENT:
Material _waghed gravel | Type .
Size __pea gravel
Interval 8-20 Depth

10. GROUTING RECORD:

Material Amount Density Interval Placement

REMARKS: ME2knt 921bs “7gal. 0-8 Poured
Bentonite grout 2 sacks.

L

-

; DISINFECTION: Type Amt. Used

121 WELL TEST DATA: D Check box if Test Data is submitted on Suppiemental Form.
TESTING METHOD None

Static Level ft. Date/Time measured . Production F'iate gpm,
Pumping level ft. DatefTime measured , Test length (hrs.)
Hemarks

13, ¢ have read the statements made herein and know the contents thereol, and Mat they afe true 10 my knowtedge, [Pursuant 1© Section 24-4-104 {12){a) C.R. s the making
of lalse stalements herain constitutes parjury in tha second degres and is pynishabla as a class 1 misdemeanor.)

CONTRACTOR _Ken C. Burk Phone ( 719)852-4845 Lic. No.1137 |
Mailing Address 2939 North Hwy. 285, Monte Vista, CO 81144 . -
Name/fTitle (Please type or print) S;;?e . ) Date
i 3 : ~
L_Burk Drilling Inc. %y ¢ ,./5{/%%—— 4/9/93
c-7




APPENDIX D

LIST OF COST SHARE RECHARGE SITES

Location of Site

Owner

NWVa NWY: Sec. 14, T. 39N, R.7E., NM.P.M.

John Heersink

SWYSEY Sec. 2, T. 41 N.,R.7E., NMPM.

Ellithorpe & Son

SWYa NW's Sec. 19, T. 41 N.,R. 7E., NM.P.M. | Ellithorpe & Son
NWVs NEY Sec. 11, T. 41 N, R. 7E., NNM.P.M. | Ellithorpe & Son
SEY SEY: Sec. 2,T.41 N,R. 7E., NM.P.M. Ellithorpe & Son
SWYaNEY: Sec. 19, T. 40N.,R. 9E.,, NM.P.M. | James Selters
SWY SW¥% Sec. 9, T. 40N, R. 8E, NM.P.M. Frank Machado

SWY NW% Sec. 35, T.40N,,R.8E., NM.P.M.

Robert L. Mattive

NWY: SWY Sec. 27, T.40N,,R. 8 E., NM.P.M.

Carl L. Worley

SW' NWY Sec. 26, T. 40 N.,R. 8 E., N.M.P.M.

Carl L. Worley

SE% Sec. 28, T.40N,R. 8§ E, NM.P.M.

Carl L. Worley

SEVaSec. 17, T.41 N.,R. 8 E, NMPM. Ellithorpe & Son
SEY SEY Sec. 19, T.40N.,R. 7E., NM.P.M. Kurt T. Metzger
SWYW SEY Sec, 24, T 42N.,R. 7E., NM.P.M. Donald J. Evans
SWY NEY: Sec. 32, T. 41 N, R.8E, NMPM. | J.O. Lewis

NWY, SW¥% Sec. 17, T.41 N, R. 8 E, NM.P.M.

Wayne C. Davis
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APPENDIX E
DIVERSIONS BY RIO GRANDE, SAN LUIS VALLEY IRRIGATION DISTRICT
AND SAN LUIS VALLEY CANALS
DATA USED TO PLOT GRAPH OF DIVERSIONS

VERSUS CHANAGE IN AQUIFER STORAGE
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