STATE OF NEW MEXICO

)
)

OFFICE OF THE STATE ENGINEER )

Licenses Nos. RG-18529 & RG-18556

PARTIAL LICENSE

Refers to OSE Permit Nos. RG 18528,

RG 18529, RG 18543, RG 18550, RG 18515,
RG 18571, RG 18595, RG 18531, RG 18517,
RG-18556, RG-18524, RG 18529-S, (RG
18528, RG 18543, RG 18550)-S, (RG 18528,
RG 18529,RG 18543, RG 18550, RG 18515,
RG 18571, RG 18595, RG 18531)-S, (RG
18528, RG 18529,RG 18543, RG 18550, RG
18515, RG 18571, RG 18595, RG 18531, RG
18517)-S

FINDINGS

The State Engineer finds the following:

WHEREAS, prior to December 31, 1970, Eldorado at Santa Fe, Inc. had

underway a program of drilling for exploration and/or production of underground water

for subdivision and related purposes.

WHEREAS, on December 31, 1970, the New Mexico State Engineer issued

Special Order No. 113, extending the boundaries of the Rio Grande Underground Water

Basin to include the Eldorado at Santa Fe, Inc. subdivision.

WHEREAS, on March 9, 1971, Eldorado at Santa Fe, Inc. filed eighty-four (84)

Declarations of Underground Ownership Rights with Office of the State Engineer

declaring the following claims to water rights:

OSE File No.

RG-18512
RG-18513
RG-18514
RG-18515
RG-18516
RG-18517

Priority Date  Capacity GPM  Acre-feet Year Claimed
Pre-1969 3 4.8
Pre-1969 8 12.9
Pre-1969 3 4.8
Pre-1969 18 29.0
Pre-1969 4.5 7.2
Pre-1969 15 24.2
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RG-18564 10-08-1970 15 24.2
RG-18565 10-09-1970 50 80.5
RG-18566 10-09-1970 15 242
RG-18567 10-12-1970 17 274
RG-18568 10-17-1970 14 22.5
RG-18569 10-22-1970 15 24.2
RG-18570 10-26-1970 6 9.7
RG-18571 10-29-1970 400 644.0
RG-18572 11-02-1970 99 159.4
RG-18573 11-05-1970 15 24.2
RG-18574 11-09-1970 15 242
RG-18575 11-26-1970 75 120.8
RG-18576 11-26-1970 75 120.8
RG-18577 11-26-1970 75 120.8
RG-18578 11-26-1970 75 120.8
RG-18579 11-27-1970 75 120.8
RG-18580 11-27-1970 75 120.8
RG-18581 11-27-1970 75 120.8
RG-18582 11-27-1970 75 120.8
RG-18583 11-30-1970 15 242
RG-18584 11-30-1970 15 24.2
RG-18585 12-01-1970 25 40.2
RG-18586 12-01-1970 25 40.2
RG-18587 12-02-1970 15 24.2
RG-18588 12-04-1970 300 483.0
RG-18589 12-04-1970 25 40.2
RG-18590 12-04-1970 15 24.2
RG-18591 12-08-1970 15 242
RG-18592 12-08-1970 25 40.2
RG-18593 12-08-1970 15 24.2
RG-18594 12-10-1970 25 40.2
RG-18595 12-17-1970 400 644.0

WHEREAS, on December 20, 1972, the State of New Mexico filed a complaint in
the First Judicial District Court requesting that the Court “declare and determine the
nature and extent of the rights, if any, of Eldorado at Santa Fe, Inc. to complete
development and/or to divert and use the public waters of the Rio Grande Underground
Water Basin.” State of New Mexico, ex rel., S.E. Reynolds, State Engineer and Eldorado

at Santa Fe, Inc., Santa Fe County Cause No. 45612.



WHEREAS, on December 29, 1972 a Judgment was entered in the First Judicial
District Court approving the stipulation between the State of New Mexico and Eldorado
at Santa Fe, Inc., /d. (“1972 Judgment”) whereby the following limitations were placed

on the above declared water rights:

1. Eldorado at Santa Fe, Inc.... divert the underground water of the Rio
Grande Underground Water Basin and apply them to beneficial use of
domestic, municipal, construction and recreation purposes, by means of
wells numbered RG-18528, RG-18529, RG-18543, and RG-18550, to the
capacity of those wells as completed before December 31, 1970.
(“Paragraph One Wells™)

2. Eldorado at Santa Fe, Inc., has the right to complete the repair,
rehabilitation and conversion of, but not to deepen or enlarge, those wells
numbered consecutively from RG-18512 to and including RG-18527 and
to divert the water of the Rio Grande Underground Water Basin therefrom,
and to apply said water to beneficial use for domestic, municipal,
industrial, recreational and construction purposes within a reasonable time,
to the capacity those wells had on or before December 31, 1970.
(“Paragraph Two Wells™)

3. Eldorado at Santa Fe, Inc., may enlarge but may not deepen wells
numbered RG-18531, RG-18556, RG-18561, RG-18563, RG-18567, RG-
18568, RG-18570, RG-18571, RG-18572, RG-18591, RG-18594, and
RG-18595; Eldorado at Santa Fe, Inc., may divert and place to beneficial
use for domestic, municipal, industrial, recreation and construction
purposes within a reasonable time, by means of said wells, the water Rio
Grande Underground Water Basin, to the extent of the capacity of those
wells as enlarged and equipped. (“Paragraph Three and Four Wells”)

4. Eldorado at Santa Fe, Inc., may not change, partially or totally, the
point of diversion or place or purpose of use of wells numbered RG-
18531, RG-18556, RG-18561, RG-18563, RG-18567, RG-18568, RG-
18570, RG-18571, RG-18572, RG-18591, RG-18594, and RG-18595 by
means of replacement or supplemental wells except when and to the extent
that the rights to said water rights have then been vested by actual
beneficial use. (“Paragraph Three and Four Wells™)

5. Eldorado at Santa Fe, Inc., does not own the right to use, develop or
improve any holes or wells at Eldorado at Santa Fe, except as expressly
decreed herein or as may be allowed by permit from the State Engineer. In
particular, Eldorado at Santa Fe, Inc., does not own the right to use,
develop or improve those holes or wells numbered RG-18530, RG-18532



through RG-18542; RG-18544 through RG-18549; RG-18552 through

RG-18555; RG-18557 through RG-18560; RG-18562; RG-18564 through

RG-18566; RG-18569, RG-18573, RG-18575 through RG-18590; and

RG-18593. (“Paragraph Five Wells™)

WHEREAS, on February 17, 1978, a Change of Ownership of Water Right was
filed with the State Engineer conveying all of the water rights owned by Eldorado at
Santa Fe, Inc. to El Dorado Utilities, Inc (“EUI”).

WHEREAS, on May 11, 1983 an Application for Permit to Change Location of
Well RG-18556 was filed with the State Engineer. On July 21, 1983 the application was
conditionally approved by the State Engineer. The Galisteo Domestic Water Users
Association sought and was granted a writ of certiorari in the First Judicial District Court
for review of the State Engineer’s action conditionally approving the change of location
of well RG-18556. On December 14, 1988 the District Court voided the action of the
State Engineer and remanded the matter to the State Engineer for new proceedings on the
original application. Galisteo Domestic Water Users Assn. v. Reynolds, Santa Fe County
Cause No. SF-86-473(c) (Dec. 14, 1988). On October 11, 1991 the New Mexico Court of
Appeals affirmed the District Court’s order of December 14, 1988. Eldorado at Santa Fe,
Inc. v. Cook, 113 N.M. 33, 822 P.2d 672 (Ct. App. 1992). On December 16, 1992 the
State Engineer entered an order denying the 1983 application for change of location of
well. EUI was aggrieved by the State Engineer’s denial and requested a hearing with the
State Engineer. After a formal hearing, the Hearing Examiner entered a report and the
State Engineer accepted the findings recommending the denial of the application to
change point of diversion on September 8, 1993. On October 14, 1993 EUI filed an

appeal from the State Engineer’s decision with the First Judicial District. The District

Court dismissed the appeal on March 24, 1994. On April 22, 1994 EUI appealed the



District Court’s decision. The New Mexico Court of Appeals reversed and remanded the
matter to the District Court on May 11, 1995. El Dorado Utilities, Inc. v. Galisteo
Domestic Water Users Association and New Mexico State Engineer, 120 N.M. 165, 899
P. 2d 608 (Ct. App. 1995). On April 10, 1997 the District Court denied EUI’s application
to change location of well RG-18556 ordering that EUI shall cease and desist the
diversion and use of ground water from the “move-to” location of well RG-18556 after
sixty (60) days and that EUI is permanently enjoined from diverting ground water from
and otherwise using the “move-to” location except as may be allowed by a permit issued
by the State Engineer.

WHEREAS, on June 26, 1997, EUI filed Amended Declarations of Underground
Water Rights for RG-18523 and RG-18524 amending the originally declared capacity of
both wells from 4.8 acre-feet per year to 242 acre-feet per year each. The Amended
Declarations were not accepted for filing by the State Engineer. EUI requested a hearing
before the State Engineer. The State Engineer determined that he had the discretion to
refuse to accept the amended declarations. EUI filed an appeal from the State Engineer’s
decision on November 9, 2000 in the First Judicial District Court. In Re Eldorado
Utilities Inc., D-101-CV-2002668 (Nov. 9, 2000). On October 6, 2003 the District Court
entered a judgment affirming that the State Engineer acted within his discretion in
refusing to accept the 1997 amended declarations for filing. EUI appealed this decision,
and on February 23, 2005 the New Mexico Court of Appeals affirmed that the District
Court did not err when it determined that the State Engineer had the authority to refuse to

accept the 1997 amended declarations.



WHEREAS, on March 28, 1996 EUI filed an application for a permit to use
emergency supplemental well RG-62602 Explore to supplement RG-18529 (RG-18529-
S). The State Engineer partially approved this application on November 18, 1996. On
January 22, 1997 the State Engineer amended his November 18, 1996 order. The
November 18, 1996 order was set-aside on February 28, 1997 following the timely
aggrieval of EUL. On August 30, 2001 the State Engineer re-instated permit RG-18529-S
for the supplemental amount not to exceed 305.9 acre-feet per year from wells RG-18529
and RG-18529-S, combined.

WHEREAS, on March 5, 1999 EUI filed an application to supplement wells RG-
18528, RG-18543, RG-18550 with RG-65707 exploratory-1. Supplemental well permit
(RG-18528, RG-18543, RG-18550)-S was issued on July 1, 1999 limited to the diversion
of water applied to beneficial use not to exceed 111.07 acre-feet per year combined.

WHEREAS, on April 10, 2000 EUI filed an application to supplement wells RG-
18528, RG-18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-18595, RG-18531.
The permit for the use of supplemental well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S was issued on June 4, 2001, and
amended on August 30, 2001. The permit allows for the supplemental right to divert and

use ground water not to exceed diversions from the individual wells for the following

amounts:
RG-18528 151.3 acre-feet per year
RG-18529 305.9 acre-feet per year
RG-18543 82.1 acre-feet per year
RG-18550 82.1 acre-feet per year
RG-18515 13.7 acre-feet per year
RG-18531 26.7 acre-feet per year
RG-18571 37.8 acre-feet per year
RG-18595 81.1 acre-feet per year



WHEREAS, In 2005, all of EUI’s assets, including all water rights, were acquired
by the Eldorado Area Water and Sanitation District (“EAWSD”) through condemnation
in Eldorado Area Water and Sanitation District v. El Dorado Utilities, Inc., Case No. D-
101-CV-200400276. EAWSD is successor in interest to EUI.

WHEREAS, On March 13, 2007 EAWSD filed an application for a permit to drill
a supplemental well to supplement well Nos. RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531, and RG-18517. The State Engineer
permitted the right to divert from this well not to exceed 115 acre-feet per year on April
27, 2010.

WHEREAS, EAWSD utilizes two distinct sources of underground water to
supply its integrated water system. Wells RG-18524 and RG-18556 (“Galisteo Creek
Wells”) produce water from the buried alluvium beneath the Galisteo Creek. This
alluvium is connected to stream flow within the Galisteo Creek. Wells RG-18528, RG-
18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-18595, RG-18531, and RG-
18517 (“Central Well Field”) produce water from the Santa Fe Group and older bedrock
formations. The wells in the Central Well Field are located north of the escarpment
overlooking the Galisteo Creek Valley, and south of Interstate 25, as described in the
corresponding declarations and permits.

WHEREAS, pursuant to the 1972 Judgment, permits and other court orders,

EAWSD has the recognized right to divert underground water not to exceed the

following amounts:

Central Well Field

RG-18515 24.0 acre-feet per year



RG-18517 17.4 acre-feet per year

RG-18528 151.3 acre-feet per year
RG-18529 305.9 acre-feet per year
RG-18531 46.9 acre-feet per year
RG-18543 82.1 acre-feet per year
RG-18550 82.1 acre-feet per year
RG-18571 45.7 acre-feet per year
RG-18595 82.0 acre-feet per year

Total 837.4 acre-feet per year

Galisteo Creek Wells
RG-18524 4.8 acre-feet per year
RG-18556 195.4 acre-feet per year

Total 200.2 acre-feet per year

Total EAWSD Water Rights 1037.6 acre-feet per vear

Pursuant to the laws of New Mexico and the conditions of the court orders and permits
pertaining to each well.

WHEREAS, EAWSD, and its predecessors in interest have applied water to
beneficial use within the integrated water delivery system and has filed a Proof of
Application of Water to Beneficial Use, based upon actual meter readings, to the
following extent:

Central Well Field

RG-18528, RG-18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-18595,
RG-18531, RG-18517, RG-18529-S, and (RG-18528, RG-18543, RG-18550)-S, (RG-
18528, RG-18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-18595, RG-18531)
-S

Total 583.23 acre-feet in 2003

Galisteo Creek Wells

RG-18524 and RG-18556, combined

Total 200.20 acre-feet in 2005




Total EAWSD Wells

Total 783.43 acre-feet per year

WHEREAS, in order to minimize future litigation and to conserve the resources
of all interested entities, the partial license seeks to reflect the extent of existing water
rights and rights to further develop ground water rights of EAWSD consistent with the
1972 Judgment in light of current legal, factual and scientific conditions.

WHEREAS, the purpose of this partial license is to provide certainty for
EAWSD’s water resource future as to how it may develop the 1972 Judgment
acknowledged ground water rights, so as to minimize, if not reduce, the impacts on flows
of the Galisteo Creek, and to set forth the existing points of diversion, amounts of water,
conditions on such uses as well, amounts of water, and conditions on such development.

LICENSE Nos. RG-18529 and RG-18556'

NOW, THEREFORE, I, John D’Antonio, Jr., P.E., New Mexico State Engineer,
by virtue of the authority vested in me by the laws of said State, do hereby grant to
Eldorado Area Water and Sanitation District, 1 Caliente Road, Suite F, Santa Fe, State of
New Mexico, License Nos. RG-18529 and RG-18556 to appropriate underground water.

License No. RG-18529: Central Well Field

1. Amount of Water: 583.23 acre-feet per year, combined, provided that the
maximum amount of water diverted from each individual point of diversion listed

below shall not exceed:

RG-18515 24.0 acre-feet per year
RG-18517 17.4 acre-feet per year
RG-18528 151.3 acre-feet per year

! The name for this License was chosen for ease of reference and shall not be construed to mean that
EAWSD Well Nos. RG-18529 or RG-18556 must be active wells in order for this License to have effect.
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RG-18529 305.9 acre-feet per year

RG-18531 46.9 acre-feet per year

RG-18543 82.1 acre-feet per year

RG-18550 82.1 acre-feet per year

RG-18571 45.7 acre-feet per year

RG-18595 82.0 acre-feet per year

RG-18529-S 305.9 acre-feet per year combined from RG-18529 and

RG-18529-S

(RG-18528, RG-18543. RG-18550)-S 111.07 acre-feet per year as follows:
A. The diversion of water from well No. (RG-18528, RG-18543, RG-18550)-S to

supplement well No. RG-18543 shall not exceed the difference between
65.344 acre-feet per year and the actual annual diversion amount from well
No. RG-18528.

The diversion of water from well No. (RG-18528, RG-18543, RG-18550)-S to
supplement well No. RG-18543 shall not exceed the difference between 15.39
acre-feet per year and the actual annual diversion amount from well No. RG-
18543.

The diversion of water from well No. (RG-18528, RG-18543, RG-18550)-S to
supplement well No. RG-18550 shall not exceed the difference between
30.336 acre-feet per year and the actual annual diversion amount from well
No. 18550.

In no event shall the total diversion of water from well No. (RG-18528, RG-
18543, RG-18550)-S exceed 111.07 acre-feet per year.

(RG-18528, RG-18529, RG-18543, RG-18550, RG-18515. RG-18571, RG-

18595, RG-18531)-S 780.7 acre-feet per year as follows:

A.

The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. (RG-
18528, RG-18543, RG-18550)-S and well No. RG-18528, combined, shall not
exceed 151.3 acre-feet per year.

The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. RG-
18529-S, and well No. RG-18529, combined, shall not exceed 305.9 acre-feet
per year.

The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. (RG-
18528, RG-18543, RG-18550)-S and well No. RG-18543, combined, shall not
exceed 82.1 acre-feet per year.

The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. (RG-
18528, RG-18543, RG-18550)-S and well No. (RG-18528, RG-18543, RG-
18550)-S and well No. RG-18550, combined, shall not exceed 82.1 acre-feet
per year.
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E. The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. RG-
18515, combined, shall not exceed 13.7 acre-feet per year.

F. The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. RG-
18531, combined, shall not exceed 26.7 acre-feet per year.

G. The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. RG-
18571, combined, shall not exceed 37.8 acre-feet per year.

H. The diversion of water from well No. (RG-18528, RG-18529, RG-18543, RG-
18550, RG-18515, RG-18571, RG-18595, RG-18531)-S and well No. RG-
18595, combined, shall not exceed 81.1 acre-feet per year.

(RG-18528, RG-18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-
18595, RG-18531, RG-18517) -S 115 acre-feet per year

. Priority Date: declared initiation of claim to a water right:

RG-18515 December 31, 1968
RG-18517 December 31, 1968
RG-18528 December 26, 1969
RG-18529 December 26, 1969
RG-18531 March 11, 1970
RG-18543 April 30, 1970
RG-18550 June 5, 1970
RG-18571 October 29, 1970
RG-18595 December 17, 1970

. Points of Diversion:

OSE Well No. X Y
RG-18515 1,744,033.52 1,655,457.13
RG-18517 1,747,643.034 1,649,614.646
RG-18528 1,722,808.653 1,656,995.242
RG-18529 1,730,509.193 1,657,197.583
RG-18531 1,748,859.277 1,644,027.293
RG-18543 1,742,583.229 1,656,271.569
RG-18550 1,742,393.982 1,656,859.856
RG-18571 1,736,030.755 1,648,956.374
RG-18595 1,738,760.094 1,645,503.057
RG-18529-S 1,742,774.701 1,649,054.443

(RG-18528, RG-18543, RG-18550)-S
(RG-18528, RG-18529, RG-18543,
RG-18550, RG-18515, RG-18571
RG-18595, RG-18531)-S

1,741,781.056

1,742,867.970

1,650,636.692

1,648,148.818
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(RG-18528, RG-18529, RG-18543,

RG-18550, RG-18515, RG-18571

RG-18595, RG-18531, RG-18517)-S 1,748,419.320 1,651,334.069

Well Coordinates are New Mexico State Plane Grid Coordinate Central Zone,
NAD, 1983 and are expressed in feet. Consistent with applicable law, EAWSD
may construct additional points of diversion to divert the water identified in this
license through the application and permit process.

. Place of Use: The place of use shall be the service area of EAWSD, as shown on
“plat of acreage reparcelization” at Eldorado at Santa Fe, comprising portions of
Canada de Los Alamos and Bishop John Lamy Grants, Recorded October 15,
1981, under reception No. 486,453, Book 107, Plat Page 6-6C, Records of Santa
Fe County, New Mexico. Attached as Exhibit I

. Purpose of Use: Domestic, Commercial, Industrial, Recreational and
Construction.

Same to be used as above stated and can be changed only as provided by law, and
provided that any future additional points of diversion constructed to divert water
under this license shall not be exercised to the impairment of any other person
having existing rights to the public waters of the State of New Mexico, or
contrary to the conservation of water, or contrary to public welfare.

. Diversion of water from all wells shall each be metered with a totalizing meter(s),
of a type and at a location approved by, and acceptable to the State Engineer.
EAWSD shall provide the make, model, serial number, initial reading, units,
multiplier, and the dates of installation and any calibration of the meter(s) to the

State Engineer.
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7. Records of the total amount of water diverted from all wells shall be submitted to
the District VI Office of the State Engineer, in writing, on or before the 10" day
of each month for the preceding calendar month.

8. EAWSD shall utilize the highest and best technology available to ensure
conservation of water to maximum extent practical.

9. EAWSD shall comply with requirements of the Monitoring Well Network and

Groundwater Monitoring Plan, Eldorado Area Water and Sanitation District as

approved by the State Engineer, attached as Exhibit 2, and any requirements
contained in amended monitoring plans approved by the State Engineer.
10. The State Engineer shall retain jurisdiction over this license for the purpose of

ensuring that the exercise of the license does not violate the foregoing conditions.
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License No. RG-18556 : Galisteo Creek Wells

. Amount of Water: 200.20 acre-feet per year, combined, provided that the
maximum amount of water diverted from each individual point of diversion listed
below shall not exceed:

RG-18524 4.8 acre-feet per year
RG-18556 195.4 acre-feet per year

. Priority Date: declared initiation of claim to a water right:

RG-18524 December 31, 1968
RG-18556 July 1, 1970

. Points of Diversion:

OSE Well No. X Y
RG-18524 1,748,393.685 1,628,753.373
RG-18556 1,745,852.741 1,627,108.831

Well Coordinates are New Mexico State Plane Grid Coordinate Central Zone,
NAD, 1983 and are expressed in feet. Consistent with applicable law, EAWSD
may construct additional points of diversion to divert the water identified in this
license through the application and permit process.

. Place of Use: The place of use shall be the service area of EAWSD, as shown on
“plat of acreage reparcelization” at Eldorado at Santa Fe, comprising portions of
Canada de Los Alamos and Bishop John Lamy Grants, Recorded October 15,
1981, under reception No. 486,453, Book 107, Plat Page 6-6C, Records of Santa
Fe County, New Mexico. See Exhibit I

. Purpose of Use: Domestic, Commercial, Industrial, Recreational and

Construction.
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Same to be used as above stated and can be changed only as provided by law, and
provided that any future additional points of diversion constructed to divert water
under this license shall not be exercised to the impairment of any other person
having existing rights to the public waters of the State of New Mexico, or
contrary to the conservation of water, or contrary to public welfare.

6. Diversion of water from all wells shall each be metered with a totalizing meter(s),
of a type and at a location approved by, and acceptable to the State Engineer.
EAWSD shall provide the make, model, serial number, initial reading, units,
multiplier, and the dates of installation and any calibration of the meter(s) to the
State Engineer.

7. Records of the total amount of water diverted from all wells shall be submitted to
the District VI Office of the State Engineer, in writing, on or before the 10™ day
of each month for the preceding calendar month.

8. EAWSD shall utilize the highest and best technology available to ensure
conservation of water to maximum extent practical.

9. The State Engineer shall retain jurisdiction over this license for the purpose of

ensuring that the exercise of the license does not violate the foregoing conditions.

Additional Points of Diversion
EAWSD may construct additional points of diversion to divert the water
identified in License Nos. 18529 and 18556 (“Licenses”) through the application and

permit process consistent with applicable law. Pumping from additional points of
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diversion cannot increase the overall depletions caused by EAWSD’s current pumping on

the Galisteo Creek.

Remaining Appropriative Rights in the Central Well Field
under the 1972 Judgment

The appropriative water rights related to the wells specified in Paragraph One of
the 1972 Judgment, RG-18528, RG-18529, RG-18543 and RG-18550 in the Central Well
Field, that have not been licensed above, shall not exceed 254.37 acre-feet per year in
addition to the amount of water under License No. RG-18529, described above. EAWSD
has a period of twenty (20) years to perfect, by application to beneficial use within the
EAWSD service area and delivered through the EAWSD integrated delivery system,
254.37 acre-feet per year of water rights within the Rio Grande Underground Water
Basin from wells RG-18528, RG-18529, RG-18543, RG-18550 and permitted additional
points of diversions to the water rights associated with wells RG-18528, RG-18529, RG-
18543, RG-18550 in the Central Well Field. One-half of this amount, or 127.185 acre-
feet per year, must be put to beneficial use within the first 10-year period and the other
one-half, or 127.185 acre-feet per year, must be put to beneficial use within the next 10-
year period from the date License No. RG-18529 is issued (“Development Schedule”). If
the full amount allocated for development during either 10-year period is not put to
beneficial use, the unused portion will be lost.> No requests for extension of time in

which to perfect these water rights will be considered on either allocation. This

2 For example, if EAWSD puts 89.185 acre-feet per year to beneficial use out of the allocation for the first
10-year period (127.185 acre-feet per year), the right for the total 20-year period will be reduced by 38
acre-feet per year. In this example, the total right remaining for use during the second 10-year period will

be 127.185 acre-feet per year (new allocation) plus 89.185 acre-feet per year (perfected 1* 10-year
allocation).
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Development Schedule does not prevent EAWSD from perfecting the entire, or less than
the, 254.37 acre-feet allocation in the first 10-year period.

EAWSD shall file with State Engineer its proof of beneficial use for the first 10-
year period on or before January 31, 2021 and shall file with the State Engineer its proof
of beneficial use for the second 10-year period on or before January 31, 2031. Once this
process is complete, the State Engineer will issue a final license for EAWSD’s entire
water right. EAWSD shall install totalizing meters, of a type and at a location approved
by, and acceptable to the State Engineer on every well.

If EAWSD severs, including leasing, any portion of the water rights licensed
above or the water subject to the Development Schedule above, from the EAWSD service
area or the EAWSD integrated delivery system or ownership of, EAWSD waives its right
to further develop its appropriative rights under the 1972 Judgment as recognized under
the Development Schedule. If EAWSD conveys the entire water utility, including the
water rights, the right to develop water use subject to the Development Schedule will
transfer subject to the terms of this partial license. EAWSD is forever barred from raising
any claims to water rights subject to the 1972 Judgment that are not specifically
referenced above.

Any increase in total diversion of water from the Central Well Field above 583.23
acre-feet per year shall be accomplished by utilizing additional points of diversion in the
Central Well Field to the water rights associated with wells RG-18528, RG-18529, RG-
18543, and RG-18550, and shall be done so by application to the State Engineer. The
cumulative amount of water placed to beneficial use with water diverted from wells in the

Central Well Field, including future additional points of diversion, will be the

18



measurement by which development rights are accounted for under the Development
Schedule. Applications for additional points of diversion shall be made in a manner
consistent with the laws of New Mexico at the time of application. Each application for
an additional point of diversion in the Central Well Field must include characterization
information and assessment of drawdown and stream depletions due to the proposed well
diversion and the impact of drawdown on existing well completions, a summary and
analysis of all water level data collected to date, and proposed approach for revision of
the most current monitoring plan approved in accordance with License RG-18529 based

upon actual tests and data collected from an exploratory well that is acceptable to the

State Engineer.
Limitations to Combine and Commingle Water Rights

The State Engineer further finds that the EAWSD may combine and commingle
water rights from the Galisteo Creek Wells and the Central Well Field as follows: at no
time can EAWSD divert more than 200.20 acre-feet per year from the Galisteo Creek
Wells. Diversions from the Central Well Field cannot exceed the quantity of water
recognized under License RG-18529 plus the amount of water developed pursuant to the
Development Schedule, without filing an application consistent with New Mexico law
and obtaining a permit to do so from the State Engineer.

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this ﬂ‘

@/&%

ohn R. D’ Antonio, Jr., P.E.
New Mexico State Englneer

day of June 2010.
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Monitoring Well Network and Groundwater Monitoring Plan
Eldorado Area Water and Sanitation District

1.0 Introduction

The Eldorado Area Water and Sanitation District (EAWSD) owns and operates the water system utility
serving the unincorporated community of Eldorado at Santa Fe and adjacent developments (Figure 1).
EAWSD is a special district under New Mexico's Water & Sanitation District Act NMSA 1978, Sections
73-21-1 through 73-21-54. The New Mexico Office of the State Engineer (OSE) requires that the
EAWSD develop a groundwater monitoring plan associated with the Eldorado Area Water and Sanitation
District License RG-18529; Central Well Field. This document provides the monitoring well network
selection and the groundwater monitoring plan for the EAWSD.

The goals of this plan are to:

* Define the key objectives to be met by the monitoring data

o Identify roles and responsibilities

o Select a network of monitoring wells that will support the key objectives

¢ Provide documentation of technical procedures

¢ Define quality objectives and criteria for measurement data

® Determine the measurement frequency for the monitoring wells

* Describe how groundwater data will be managed, analyzed, reviewed, and reported

The monitoring program as described in this plan will provide information for evaluating the outcome of
the EAWSD’s and the OSE’s management decisions and for adjusting the plan based on the new
information. In addition, the plan will be reviewed and revised as necessary with every application for a
new well received from EAWSD. Information collected through the groundwater monitoring program
will improve the understanding of the aquifer system in the Eldorado area and will be used to inform
future decisions.

A number of reports were used as guidance and sources for this plan. These documents include, The
Advisory Committee on Water Information (ACWI) report “National Framework for Groundwater
Monitoring in the United States “(ACWI, 2009), U.S. Geological Survey (USGS) guidance, “A Quality-
Assurance Plan for District Ground-Water Activities of the U.S. Geological Survey” (USGS, 1997), the
USGS “Quality-Assurance Plan for Ground-Water Activities, U.S. Geological Survey, Washington Water
Science Center “(USGS, 2005), the USGS report “Ground-Water-Level Monitoring and the Importance
of Long-Term Water-Level-Data” (USGS, 2001), and the Minnesota Department of Natural Resources
(DNR) “Groundwater: Plan to Develop a Groundwater Level Monitoring Network for the 11-County
Metropolitan Area” (DNR, 2009).
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2.0 Hydrogeologic Setting

The Eldorado community is located in the semi-rural rural area about 10 miles east of the City of Santa Fe
at the foothills of the Sangre de Cristo Mountains. The topography is rolling hills with incised drainages

trending mostly to the southwest and west. The topography slopes gently away from the mountain front
toward the southwest.

2.1 Regional Geology

The community of Eldorado and its water supply wells are located in the northeastern portion of a
geologic feature called the Southern Santa Fe Embayment of the Espafiola Structural Basin. This
Embayment is located south of I-25 to Galisteo Creek and between the Sangre de Cristo Mountains and
the Cerrillos Hills.

The sedimentary formations of the Santa Fe Embayment range in age from Pennsylvanian to Quaternary
and overlie older Precambrian crystalline bedrock. The Precambrian bedrock is exposed in the peaks of
the Sangre de Cristo Mountains and the granite hills at the northern edge of the Embayment. Most of the
sedimentary rock is covered with unconsolidated sediments and soil in the Eldorado area and, therefore,
cannot be seen at the surface. Some of these formations are exposed to the east and south of Eldorado
along the Sangre de Cristo mountain front and the Galisteo Creek valley.

2.2 Water-Bearing Formations

Ground water occurs in the bedrock and some sediment underlying the Embayment. The ability of the
bedrock to carry water is dependent on the type of rock and the degree of fracturing. In the Eldorado area
the principal water bearing formations include, from youngest to oldest: Quaternary-age sediments
(Galisteo Creek alluvium), Quaternary and Tertiary-age unconsolidated (Ancha and Tesuque),
consolidated (Espinaso and Galisteo) Tertiary-age formations, Permian-age Sangre de Cristo Formation,
Pennsylvanian-age Madera Limestone and Precambrian-age crystalline rock. Solution cavities and
fracture zones within the consolidated rock formations create zones of enhanced groundwater recharge,
groundwater flow and well yield.

The hydrologic characteristics of the significant water producing rock and sediment units (youngest to
oldest) are summarized in Table 1. The table also identifies the specific formation that is the likely source
of water to EAWSD wells. Note that some wells are screened into multiple formations.



Table 1: Summary of hydrologic characteristics of source aquifer.

Lithologic g“‘m“""’ Typical | g o\wSD | Regional Monitoring
Unit aturated Well Yl?lds Wells Wells
Thickness (ft) {(gpm)

Alluvium (Galisteo Creek) 0to 80 25 t0 200 9,10

Ancha-Tesuque Fm. 0to 100 2510 200 1,2,6,7 | EB-343, -003, -004, -005,
EB-348

Espinaso/Galisteo Fm. 0 to >1,000 <l to 25 6 EB-217, -348, -202

Sangre de Cristo Fm. 0 to 500 <25 8

Madera Limestone Fm. - cavernous | 0 to 800 25t0250 | 13,14,15

Madera Limestone Fm. 0 to 800 <15 3,4,8

Precambrian - highly fractured 0 to 800 15 to 200+ 17 RG-87176

Precambrian - fractured 0 to 800 + <lto 15 5,12 RG-39107, 39231, 40731,

42152

T gallons per minute

Regionally the water table roughly parallels topography and slopes from the Sangre de Cristo Mountains
towards Galisteo Creek and the Santa Fe River in the west with a change in elevation of more than 500
feet (ft) over the area. Water levels in most wells depict a regionally smooth trending surface typical of a
water table aquifer, no matter where the water bearing zones are encountered. Major recharge pathways
include precipitation and infiltration in the mountains, and precipitation and runoff in the arroyo bottoms.
Regionally, perennial surface water features include stretches of the Galisteo Creek between the
communities of Galisteo and Los Cerrillos, and upstream of Cafioncito. Galisteo Creek is tributary to the
Rio Grande River. San Marcos Spring and Coyote Spring are perennial, but the arroyos below the springs
are intermittent. La Cienega Springs is another perennial surface water feature located about 11.3 miles
west of the EAWSD area. Discharge from the aquifers occurs as seepage, spring flow, stream bed flow,
basin underflow and by evapotranspiration where the water table becomes shallow. Before groundwater
development began the flow system was assumed to be in a dynamic balance between recharge and
discharge. Based on logs from wells located in arroyo floodplains, the larger arroyos are underlain by
alluvium up to 80 feet thick, with saturated thickness ranging up to tens of feet. The Ancha Formation
thins to the west where it overlies the volcanic rock of the Espinaso Formation and siltstone and shale of
the Galisteo Formation. Seeps and springs discharge from the Ancha Formation where the water table

reaches the ground surface.




3.0 Monitoring Objectives
The key objectives to be met by the monitoring data include:

1. Water Supply Well Monitoring: Measurement of water levels in existing and future EAWSD
public water-supply wells, EAWSD monitoring wells, and any local, privately owned well
accessed by EAWSD for monitoring drawdown local to the water-supply wells.

2. Regional Aquifer Monitoring:

a. Measurement of water levels in the down-gradient area between Eldorado and San
Marcos (Figure 1) beyond the local network of monitoring wells to detect any
progressive changes outward from Eldorado. These data would provide a basis, through
monitoring, to evaluate whether down-gradient users are being affected.

Detection of any progressive changes up-gradient from Eldorado.

c. Detection of potential impacts on surface water features, including Galisteo Creek and
springs.

d. Provide baseline data for potential areas for new EAWSD water-supply wells.

3. Groundwater Model Improvement: Provide additional data for the improvement of the EAWSD
groundwater model.

4.0 Monitoring Network

Networks of local and regional monitoring wells have been designed to meet the objectives described in
Section 3.0.

4.1 Local Water-Supply Well Monitoring Network

A local monitoring network for the EAWSD water-supply wells was previously designed by Glorieta
Geoscience Inc. (GGI) to provide data necessary to update the EAWSD well field management model.
Water levels in this network are currently being monitored. This network includes existing community
water-supply wells owned and operated by EAWSD, two monitoring wells located in the vicinity of the
water-supply wells, and five domestic wells located northeast of Eldorado near EAWSD Well #17. The

water-supply and monitoring wells in this local network are listed in Table 2 below with current status
and locations shown in Figure 1.



Table 2: Water supply well network

OSE Well ID | EAWSD Well ID | Status
RG-18528 1 In-service
RG-18529 2 In-service
RG-18543 3 Offline
RG-18550 4 Offiine
RG-18515 5 Offline
RG-18571 6 In-service
RG-18595 7 In-service
RG-18531 8 In-service
RG-18556 9 In-service
RG-18524 10 In-service
RG-18517 12 In-service
RG’ 13 In-service
RG* 14 In-service
RG® 15 In-service
N/A La Paz Monitoring
N/A Altura Monitoring
RG* 17 In-service

Notes:

1. Well #13, RG-18529-S
2. Well #14, (RG-18528, RG-18543, RG-18550)-S

3. Well #15, (RG-18528, RG-18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-18595, RG-18531)-S

4. Well #17: (RG-18528, RG-18529, RG-18543, RG-18550, RG-18515, RG-18571, RG-18595, RG-18531, RG-18517)-S

4.2 Regional Aquifer Monitoring Network

Candidate wells for the monitoring of the regional aquifers beyond the local network have been identified
by developing an inventory of possible monitoring wells in the area and documenting well information.
This information included location, construction details, any previous monitoring data, and well access.
The inventory of all wells considered in the area is included in Appendix L. Appendix I is a database of
all possible wells in the area from which the monitoring wells will be selected. The database in Appendix
I does not represent an inventory of all wells to be monitored by EAWSD on a regular basis.

Criteria were then developed based on the monitoring objectives above and used to narrow the selection
of potential monitoring wells from this candidate well list. The criteria used are listed in Table 3 below.
Because of the sparse distribution of wells in the region it was not always possible to meet all criteria and
the best selection of available wells and criteria was made.



Table 3: Monitoring well selection criteria

Required Information/Criteria Additional Desired Information/Criteria
Well owner permission Well log
Well location known and accessible Completion data — screen zone
Well completion allows DTW' measurement Lithologic log
Total Depth known, or measureable Date Drilled
Well located sufficient distance from high-use | Previous DTW data (NMBGMR?, Bluewater,
wells (i.e. EAWSD or MDW? wells) well log, etc.)
Hydrologic data (pumping test)
Well has minimal use (i.e. windmill or single
household)

Notes:
1. Depth to Water

2. Mutual Domestic Water

3. New Mexico Bureau of Geology and Mineral Resources

This screening led to groups of prospective wells for regional water-level monitoring representing
particular locations of interest (Figure 1). This list shown in Table 4 will be further narrowed when
access to the wells can be determined from owners. From the groups shown in Table 4, all five wells
listed for Northeast Eldorado are currently monitored and will continue to be monitored, at least two wells
from the Northwest Eldorado group will be monitored, and at least one well each from the West Eldorado
region and Southwest Eldorado region will be monitored. The selection of wells for regional water-level
monitoring will be finalized within 90 days of the issuance of this monitoring plan.

If a monitoring well in the regional network becomes unavailable for measurements, data from the well
will first be evaluated to determine if water levels from that well are meeting current monitoring
objectives. If it is determined that a well in this location will be needed to continue to meet objectives, an
alternative existing well will be identified that will provide a replacement monitoring site. If a suitable
existing well cannot be identified, a new well installation will be planned contingent on costs and
available funding.
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5.0 Quality Assurance

This section presents the quality assurance components of the monitoring plan. These components were
selected based on groundwater quality assurance plan guidance described by Brunett et al. (1997) and the
Minnesota Department of Natural Resources (2009).

5.1 Organization and Responsibilities

EAWSD supported by its contractor will be responsible for implementation of the monitoring plan.
EAWSD is responsible for:

* Managing and directing all groundwater monitoring activities including all phases of data
collection, data review, data storage, data analysis, and report preparation according to
appropriate procedures.

* Ensuring that the groundwater monitoring activities meet the requirements of the Office of the
State Engineer.

e Maintaining records resulting from the monitoring program including technical procedure
documents, site inventory documentation, calibration records, completed field forms, log books
and digital media, and other documentation.

e Ensuring that all reports or other publications and technical communications related to
groundwater monitoring are accurate.

* Ensuring that groundwater training is provided for all EAWSD contractors where appropriate.

e Maintaining, updating, and improving when appropriate the groundwater flow model for the
Eldorado region.

5.2 Quality Objectives and Criteria for Measurement Data

This plan focuses on the collection of static water-level data and public water supply metering data to
document current groundwater conditions and potential changes resulting from EAWSD public water
supply pumping in the region. Water level measurements will be collected in wells selected for the local
and regional monitoring networks. Metering data will be recorded from the public water supply wells
operated by EAWSD.

5.2.1 Water Level Measurements

The accuracy and precision criteria for water level measurements are provided in the procedures in
Appendix II.

5.2.2 Metering Data

Public water supply wells shall be equipped with a totalizing meter of a type and at a location approved
by and installed in a manner acceptable to the State Engineer. EAWSD shall provide in writing to OSE
the make, model, serial number, date of installation, initial reading, units, and dates of recalibration of
each meter and any replacement meter.

12



5.2.3 Well Locations and Land-Surface Elevations

Each groundwater site has a minimum set of data elements that should be recorded and verified prior to
taking water-level measurements. Any corrections or updates to the site information should be made
prior to measurement. Quality objectives and criteria for determining well locations and land-surface
elevations are provided in the procedures in Appendix II.

5.2.4 Measurement Frequency

Local Water-Supply Well Network

Measurement of water levels in existing and future in-service public water supply wells, EAWSD
monitoring wells, and any privately owned well accessed by EAWSD for monitoring will be conducted
monthly. Metering data from the in-service public water supply wells will be acquired monthly. When
possible (i.e. when reduced demand on the system allows it) water level measurements in EAWSD’s
existing and future in-service public water supply wells will be collected after the well has been turned off
and allowed to recover for at least twelve (12) hours or longer, optimally at least seventy-two (72) hours.
During peak demand periods it may not be possible to pull some wells off line for a continuous twelve
(12) hour period, in which case water levels will be collected immediately prior to the well being turned
on after allowing the well to recover for as long as is feasible.

Regional Aquifer Monitoring Well Network

Groundwater level monitoring categories include baseline monitoring and trend monitoring (ACWI
2009). Baseline water level measurements define the initial water level with a set of measurements that
incorporates the natural variability of the system. This initial condition of the aquifer is the metric used to
evaluate changes in water level over time. In the absence of a consistent historical record, baseline
monitoring periods of up to five years are recommended with a minimum frequency of once per month.
When adequate baseline water level data have been acquired, trend monitoring begins. The purpose of
trend monitoring is to determine long-term trends and seasonal variability. The frequency of trend
monitoring is lower than baseline monitoring.

The USGS Ground Water Site Inventory (GWSI) database was queried to locate wells in the Eldorado
area with a long term record of water level measurements extending to the present. There was only one
well in the area with a record nearly five years long that is still being monitored. Given the lack of
historical data it will be necessary for EAWSD to begin a baseline monitoring program for the regional
well network. Monitoring of the wells selected from Table 4 will be monthly for the first two years of the
baseline monitoring period. After the first two years of monthly data collection, the data will be reviewed
to determine if the frequency of measurement for these wells can be reduced to a quarterly frequency for
trend monitoring.

5.3 Quality Control

Specific quality control checks that are to be made to assess and demonstrate the reliability of the
measurements are described in the individual procedures (Appendix II).
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5.4 Training

All water level measurements will be made by trained personnel following the procedures and guidelines
described in this monitoring plan. EAWSD’s contractor will provide the necessary training and maintain
documentation of training,

5.5 Data Collection

5.5.1 Documentation of Technical Procedures

Data will be collected according to the technical procedures contained in Appendix II. Field data are
recorded on field forms contained in Appendix III. Following these procedures ensures that the work is
repeatable and that data are comparable. Any deviations from the technical procedures will be
documented in the field book.

5.5.2 Instrumentation

Instruments, devices, and equipment (e.g. steel tapes) are considered to be instruments. To ensure that
data collected under this plan are consistent, comparable, and repeatable, instruments must be identified,
calibrated, and properly maintained. To meet these objectives the following quality assurance activities
will be performed:

e Instruments used to collect data shall be physically labeled with a unique identifier and identified
using that identifier on the field forms and all other documentation.

e Calibration procedures and schedules shall be established for each instrument.

¢ A log shall be maintained for each instrument requiring calibration.

e All instruments used to collect data shall be operated according to the manufacturer’s manual.

¢ Instrument maintenance shall be performed according to the manufacturer’s recommendations.

5.6 Data Management

Following data collection, the measurement data, field data, and other related information are recorded in
an electronic database or spreadsheet. Several options for digital storage of the water level data will be
reviewed. The public version of the Espanola Basin Well and Water Database developed by the New
Mexico Bureau of Geology and Mineral Resources (Johnson, 2010) may be used to host the results from
the EAWSD monitoring program.

When recording data original records should not be modified or deleted. Records resulting from the
monitoring program including site inventory documentation, calibration records, completed field forms,
log books and digital media will be maintained and archived by EAWSD or its contractor. Entry of data
into the database is verified by checking data on field forms against database files and performing internal
cross-checks of the data in the database to identify anomalous data and possible re-measurement where
justified. Prior to analysis, data will be reviewed by EAWSD or its contractor. Review criteria will be

14



developed for deciding to accept, reject, or qualify monitoring program data in an objective and consistent
manner.

5.7 Records and Archiving

Manual field data collection will be documented on forms included in Appendix III. Digital data will be
backed up to media suitable for archiving. Records resulting from the monitoring program including site
inventory documentation, calibration records, completed field forms, log books and digital media will be
maintained by EAWSD or its contractor. Versions of the numerical groundwater model used to support
new well applications will be maintained by EAWSD.

5.8 OSE Technical Review

As determined by the OSE, and at minimum on an annual basis, representatives of the OSE will conduct
technical reviews of the EAWSD monitoring program. Technical reviews are conducted to ensure that all
aspects of the quality assurance plan are being implemented effectively. Technical reviews consist of
observing field data collection activities and reviewing documentation. All comments and
recommendations will be compiled in a report following the technical review and sent to EAWSD on
completion.

6.0 Data Analysis

Quality requirements for data analysis include providing references for all data analysis methods and
documenting any new procedures used for data analysis in a similar manner. Data analysis products
should be reviewed to determine that the level of presentation of the results of data analysis corresponds
to the data supporting the analysis. That is, the spatial and temporal resolution of analysis results should
not show greater resolution than the data. In addition, analysis limitations and data uncertainty should be
presented. Data analysis methods and products should be reviewed on an annual basis to determine that
the data analysis products are designed to meet the current monitoring plan objectives.

Following recording and data review, data will be analyzed by EAWSD. Data analysis includes plotting
water level elevation with time (hydrographs) for individual wells to indicate any trends and calculating
moving average values. Maps will be prepared posting groundwater elevation for individual wells. If the
spatial density and distribution of measured water levels are adequate, maps should be prepared showing
contours of water level elevation and water-level change. Methods for analysis of groundwater level data
are provided in Sophocleos (2003). After an adequate number of baseline water level measurements
have been made, water level trends can be analyzed using the Mann-Kendall test (Helsel and Hirsch,
2002).
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7.0 Management Objectives

The water level measurement data collected during the baseline monitoring period allow threshold water
levels to be determined for each well as required. Threshold water levels will be used to determine
when a significant decline in groundwater levels may be occurring. Threshold water levels will be
determined using an approach applied to setting drought trigger groundwater levels (Schreffler, 1997).
The method used by Schreffler ranked the baseline water level measurements from smallest to largest and
the trigger water level was chosen to be a particular percentile of the ranked measurements. For drought-
emergency the water level chosen was the 90th percentile. The actual value of the threshold water level
determined for wells in the EAWSD well network will depend on the characteristics of the baseline data
and will be determined at the end of the baseline monitoring period for each well. If water level declines
do not exceed the determined thresholds, routine monitoring and reporting will continue. If declines
exceed thresholds, actions will include increasing the frequency of monitoring in the area and initiating an
investigation to determine the likely cause of the water level declines. Any potential impact to wells of
other users will be evaluated using the OSE Guidelines for the Assessment of Drawdown Estimates
(Morrison, 2006).

8.0 Surface Water Depletion Estimates

Pumping a groundwater well near a surface water feature such as a stream or spring can allow the well to
intercept water that normally would flow to the surface water feature. In addition, with continued
pumping the cone of depression expands outward from the well and can eventually intercept the surface
water feature causing water to flow from the surface water into the aquifer. This surface water depletion
cannot be measured with water level data. Models are used to estimate the depletion from surface water
features due to pumping. For the EAWSD area, a calculation will be made annually of estimated
depletion to Galisteo Creek, the shallow alluvial aquifer underlying the intermittent portion of Galisteo
Creek, and San Marcos and Coyote Springs using updated pumping data. These calculations will be
documented in the annual report.

9.0 Groundwater Model

A groundwater flow model of the Eldorado area was developed for EAWSD by GGI based on the
MODFLOW code. The model was constructed using the available data from aquifer tests, geologic maps,
and well logs. Although due to sparse data there is some uncertainty with respect to complex geologic
features, boundaries, and hydrologic properties, the model as constructed represents the authors’ current
interpretation of the hydrogeologic data. Information obtained from the monitoring program will be used
to update and improve the model. The model will be updated and improved by EAWSD’s hydrology
contractor (currently GGI) at least as often as new water-supply well applications are submitted by
EAWSD to the OSE. This model may or may not be used by the OSE to evaluate applications.
Improvements to the model to be incorporated may include the effects of water withdrawal from domestic
wells within the model area including those from down-gradient users, and possible extension of the
model grid to include other areas of potential future concern such as La Cienega Springs. Monitoring and
modeling need to be integrated in the context of groundwater assessment. Monitoring provides data for
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the calibration of models while modeling indicates potential information gaps in the monitoring program
(ACWI, 2009).

10.0 Reporting

Metering data for water-supply wells will be prepared by EAWSD or its contractor and reported to
District VI of the OSE on a monthly basis. Water level monitoring data will be prepared by EAWSD or
its contractor and reported to District VI of the OSE on a quarterly basis. All measurements will be
reported with the date, time, and well name. Water levels will be reported relative to or below ground
surface (bgs). Methods of measurement and any equipment malfunctions or problems will also be
reported. A summary data report package will be prepared by EAWSD or its contractor and submitted
annually to District VI of the OSE. This report package will include well hydrographs, any trend analyses
conducted on the data, and maps described in Data Analysis Section 6. Hydrographs and trend plots will
include water level decline threshold values once they are determined. The monthly and quarterly data
reports will be made available on the EAWSD website and will remain available until the subsequent
report (monthly or quarterly) is published. The monthly and quarterly reports will be replaced by the
annual report, which will remain available on the website until the subsequent quarterly report is
published. EAWSD will archive the reports.

Following the first year of data collection under this plan the feasibility of incorporating a subset of the
water level monitoring data into the U.S. Geologic Survey National Water Information System
(NWIS)-Ground Water Site Inventory (GWSI) database should be investigated.
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Appendix I: Inventory of Potential Wells for the Eldorado Area
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Appendix II: Groundwater Field Procedures

(Adapted from Drost, B. W., Quality-Assurance Plan for Ground-water Activities, U.S. Geological
Survey, Washington Science Center. Open File Report 2005-1126)

Number Measurement/Activity Procedure Title Page
1.1 Well and Spring Inventory Groundwater Site Inventory 24
1.2 Characterizing Location of a Well Locating a Well 27
1.3 Establishing a Measurement Point Establishing a Measurement Point 29
Well-Depth Measurement Using a

1.4 Total Depth of Well Graduated Steel Tape 31
Water-Level Measurement Using a

1.5 Depth to Water Surface Graduated Steel Tape 33

Water-Level Measurements Using an
1.6 Depth to Water Surface Electric Sounding Tape 38
Water-Level Measurements in Wells and
1.7 Depth to Water Surface Piezometers Using a Submersible 42
PressureTransducer
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1.1 Groundwater Site Inventory
Purpose: To specify procedures for well and spring site inventory (location) and the minimum amount of
information that should be collected during the initial reconnaissance of an individual ground-
water site.
Materials and Instruments
1. A state highway map, county road map, a USGS 7.5-minute topographic quadrangle map, and a
quarter-quarter section grid overlay. When required, an aerial photograph, or a town plat/lot number
map also may be used. A Global Positioning System (GPS) instrument should be used to establish an

accurate well location.

2. USGS Ground-Water Site Schedule Form 9-1904-A (Appendix IIT), and Water-Level Data Field Forms
(Appendix II).

3. Compass

4. Equipment for water-level measurements. (i.e. Electric sounder, steel tape, engineers measuring tape
(graduated in 10" of feet)

5. Pen or pencil.
6. Camera, small whiteboard and markers.
7. OSE Well Records, driller’s logs or other documents pertaining to the well being inventoried.

8. Tools for acessing wells (i.e. cresent wrench, pipe wrench, allen wrench, screwdriver, pliers, crowbar)

Data Accuracy and Limitations

1. Latitude and longitude values determined using a GPS instrument can be read to the nearest tenth of a
second (10 ft) and generally are accurate to at least one-half second (50 ft).

2. Well construction information obtained from the well driller or from geophysical logs generally should
be considered as more reliable than information obtained verbally from the well owner.

3. Altitudes determined from topographic maps are considered to be accurate to within one-half of the
map contour interval.

Assumptions

1. A ground-water site is a single point, not a geographic area or property.

2. A GPS instrument is used to determine the latitude and longitude using NAD 83.

3. AUSGS 7.5-minute topographic quadrangle map with 1:24,000-scale will be used to plot the well

location and determine land-surface altitude. The person locating the well can accurately plot the
location on the 7.5minute topographic quadrangle map.
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4. Site information is recorded on USGS Ground-Water Site Schedule Form 9-1904-A as it is collected and
never documented from memory.

5. All field notes should be neat, legible, and leave no doubt about interpretation. Errors/modifications
should be indicated by a single line drawn through them (no erasures or blackouts).

Instructions

1. By examining available data files and interviewing the well owner and (or) driller, compile the
following ground-water site data in the field using USGS Ground-Water Site Schedule Form 9-1904-A.

Note: It is critical to determine that the well visited is indeed a match for the driller’s log or other data
taken into the field (i.e., use the log data [e.g., casing type and diameter, well depth, date drilled, owner’s

name, site address, etc.], reported information, and your observations to establish a reasonable certainty
that there is a match).

a) Source of information—Date of site visit and name of person conducting site visit.

Note: All field-recorded information should come from observation/measurement or be reported

by owner, renter, neighbor, etc. Information from the driller’s log should NOT be copied to the
field form.

b) Geographic location.

c) State and county or town identification and land-net location.

d) Source identifiers—Owner’s name and address

e) Individual site characteristics—Topographic setting, use of site, use of water.

f) Well construction—Driller’s name, date drilled, type of well (drilled, bored, or dug), total
depth, casing (type, depth, and diameter), finish (screen, open hole). It is important to note
which data are from observations and which are reported (e.g., was well depth measured or

reported?).

g) Any reported information on well yield, dependability, amount of water use, water quality, or
any other pertinent items should be recorded in the Miscellaneous Remarks Data Section of
form 9-1904-A

Note: Some well drillers attach information on well depth, casing depth, water levels, etc., to the well
casing (or in concrete pads around wells, etc.). Also, some well owners record information (water levels,
water usage, etc.) on walls of well houses. This type of information should be recorded in the
Miscellaneous Remarks Data Section of form 9-1904-A and the source of the information indicated.

2. Locate and plot the ground-water site.

3. Prepare a detailed sketch map of the site location.
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4. Record water-level measurements and date and time measured on the Water-Level Data Field Form.
See technical procedure documents in this Appendix for making water-level measurements.

5. Take photographs of the well location (indicating on the photograph the direction of view) and the
measuring point (MP). Use the camera’s date/time stamp, if available. Include in the photograph a
whiteboard with the well number or other identifying information indicated. File photographs with the
other site data.

Data Recording

Site data are recorded in the field on USGS Ground-Water Site Schedule Form 9-1904-A. Water levels are
recorded on the Water-Level Data Field Form. All field forms, the sketch map, photographs, and a copy
of the field topographic map showing the plotted location are to be filed together in the EAWSD’s
permanent ground-water records.

Selected References

American Society for Testing and Materials, 1994, ASTM standards on ground water and vadose zone
investigations (2d ed.): Philadelphia, Pa., American Society for Testing and Materials, p. 300-304.

U.S. Geological Survey, 1977, National handbook of recommended methods for water-data acquisition:
U.S. Geological Survey Handbook, chap. 2 p.1-149.

U.S. Geological Survey, 1990, National water information system user’s manual, ground-water site
inventory system: U.S. Geological Survey Open-File Report 89-587, v. 2, chap. 4, (variously paged).
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1.2 Locating a Well

Purpose: To specify procedures for characterizing the location of a well.
Materials and Instruments

1. A Global Positioning System (GPS) instrument.

2. A state highway map.

3. USGS 7.5-minute topographic quadrangle map, 1:24,000-scale and quarter-quarter section grid
overlay.

4. USGS Ground-Water Site Schedule Form 9-1904-A (Appendix III), and Water-Level Data Field Forms
(Appendix III).

5. Pen or pencil.
6. Compass.
7. Town or county plat map (optional).

8. Aerial photograph (optional).

Data Accuracy and Limitations

1. Latitude and longitude values determined using a GPS instrument can be read to the nearest tenth of a
second (10 ft) and generally are accurate to at least one-half second (50 ft).

Assumption

1. The person locating the well has been trained to use a GPS instrument to determine the latitude and
longitude of a point on the ground.

Instructions

1. The GPS unit should be placed as close as possible to the well while also being positioned to allow the
maximum number of satellites to be used (avoid interference from metal buildings, power lines, etc.).
The position of the GPS unit relative to the well should be recorded (e.g., 40 ft southwest of well — to
avoid metal well house) (adjustments to the recorded latitude/longitude should be made to account for
the positioning of the GPS instrument). After the GPS instrument has obtained a steady reading, record
the latitude, longitude, number of satellites, estimated position error, and datum used. Latitude and
longitude should be recorded in degrees, minutes, and seconds (to 0.1 or 0.01, depending on GPS
capability). The GPS instrument model and identification number should be recorded.

Note: When visiting a well that has a latitude/longitude determined from a previous single GPS
measurement, repeat the GPS measurement and compare to the previous values.
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2. Prepare a detailed sketch map of the site location. The sketch map should include a North arrow. The
sketch map should contain enough detail so that a person who has never visited the site can find the
well again. Include distances (in feet) from permanent landmarks, such as buildings, bridges, culverts
and road center lines. These distances should be measured by pacing where possible (if distances are
estimated, so indicate). Distances from road intersections may be measured using a vehicle odometer
and recorded to the nearest 0.1 mi. The “topographic setting” should be noted and recorded (see C19
of form 9-1904-A). In addition, detailed sketches of the well including the measuring point (MP),
access ports for water-level measurements, and sampling points should be drawn on the back of the
field form with the date recorded. This information is updated during each future site visit.

b

3. The ground-water site should be plotted on the topographic map while at the site. The sketch map and
topographic map plot should be compared for consistency while in the field.

4. In the office, the latitude and longitude determined with the GPS instrument should be used to plot
(digitally) the well locations as accurately as possible on a 7.5-minute topographic map. The land-
surface altitude should then be determined from this plotted location and entered on form 9-1904-A.
The digital plot should be compared to the field topographic map plot.

5. All field notes should be neat, legible, and leave no doubt about interpretation. Errors/modifications
should be indicated by a single line drawn through them (no erasures or blackouts).

Data Recording

Data are recorded in the field on USGS Ground-Water Site Schedule Form 9-1904-A. Water levels are
recorded on the Water-Level Data Form. All field forms, the sketch map, photographs, and a copy of the
field topographic map showing the plotted location are to be filed together in the EAWSD’s permanent
ground-water records.

Selected References

American Society for Testing and Materials, 1994, ASTM standards on ground water and vadose zone
investigations (2d ed.): Philadelphia, Pa., American Society for Testing and Materials, p. 300-304.

U.S. Geological Survey, 1977, National handbook of recommended methods for water-data acquisition:

U.S. Geological Survey Handbook, chap. 2, p. 1-149.

U.S. Geological Survey, 1990, National water information system user’s manual, ground-water site
inventory system: U.S. Geological Survey Open-File Report 89-587, v. 2, chap. 4, (variously paged).
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1.3 Establishing a Measuring Point

Purpose: To establish a reference point from which all water levels are measured in a particular well.

Materials and Instruments

1. USGS Ground-Water Site Schedule Form 9-1904-A (Appendix III).
2. Steel tape graduated in feet, tenths, and hundredths of feet.

3. Pen or pencil.

4. Pocket tape measure graduated in feet, tenths, and hundredths of feet.

5. Tool box.

6. Paintstick, bright color (optional) or Sharpie (black for marking white PVC).

7. Field note book.

Data Accuracy and Limitations

Land surface datum (LSD) at a well is a somewhat arbitrary plane chosen to be approximately equivalent
to the average altitude of the ground around the well. Therefore, great precision is not useful for
establishing a measuring point (MP). MPs generally are established to the nearest 0.1 ft using a pocket
tape to measure the distance from the MP to the LSD. Measuring points change from time to time,
especially on private wells. In such instances, it is important to measure as accurately as possible the
relative differences between MPs. With multiple MPs, after the first MP is established all additional MPs
should be measured to a precision of 0.01 ft, relative to the first MP. For example, if an MP has been
established on a well at the top of casing and recorded as being 1.2 ft above LSD, and then a 0.52-ft piece
of casing is added to the top of the well, the new MP should be recorded as 1.72 ft above LSD (1.2 +
0.52).

Assumption

For comparability, water-level measurements must be referenced to the same datum (altitude).

Instructions

1. Upon installation of a monitoring well, or when an existing well is inventoried, establish a MP. The
MP must be as permanent as possible, clearly defined, and easily located.

2. The measuring point is measured with respect to LSD and should be the most convenient place from
which to measure the water level in a well.

3. The top of the casing (or other relatively permanent point) should be designated as the MP if at all
possible. MPs that are subject to change (e.g., the top of a breather pipe that is threaded into the
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sanitary seal may shift position if it is tightened or loosened, and this change would not be readily
identifiable by the next person measuring the well) should be avoided, if possible.

4. If possible, position the MP at a particular point on the casing where a leveling rod could be set on it
directly over the well and where the water-level measuring tape can hang freely when it is in contact
with the MP.

5. If possible, clearly mark the MP. This may be done using a bright colored paintstick. However, make
sure to have approval from well owner before doing so.

6. The height of the MP is measured in feet above or below LSD and is recorded on the site schedule form
9-1904-A. Values for MPs below land surface should be preceded by a minus sign (-). Also record the
date the MP was established and a detailed description of the MP. Depending on the purpose of a
study, it may be desirable to “survey-in” the LSD and the MP. See Procedure 1.1 in this Appendix,
which includes description of the minimum set of data elements needed to identify a ground-water site.

7. Make a detailed sketch of the MP on the back of the site schedule form 9-1904-A. Take a photograph
of the MP. On the photo mark the MP and draw an arrow to it. Date all sketches and photographs.

Data Recording

MP data are recorded on the USGS Ground-Water Site Schedule Form 9-1904-A. All original field notes

and photos are placed with the EAWSD’s permanent ground-water records.

Selected References

U.S. Geological Survey, 1977, National handbook of recommended methods for water-data acquisition:
U.S. Geological Survey Handbook, chap. 2, p. 1-149.

U.S. Geological Survey, 1990, National water information system user’s manual, ground-water site
inventory system: U.S. Geological Survey Open-File Report 89-587, v. 2, chap. 4. (variously paged).

30



1.4 Well Depth Measurement Using a Graduated Steel Tape

Purpose: To measure the total depth of a well below land-surface datum using a graduated steel tape.
This method is recommended for wells less than 200-ft deep.

Materials and Instruments

1. Steel tape graduated in feet, tenths and hundredths of feet.
2. Clean rag.

3. Diluted household chlorine bleach (20:1 dilution with tap water), single-use towels, and latex gloves
(optional).

4. Tool box.

5. Pen or pencil.

6. USGS Ground-Water Site Schedule Form 9-1904-A (Appendix III).
7. Gloves, of leather or other protective material (optional).

8. Measuring tape graduated in feet, tenths, and hundredths of feet

Data Accuracy and Limitations
1. A graduated steel tape commonly is accurate to 0.01 ft.

2. The steel tape should be calibrated against another acceptable steel tape. An acceptable steel tape is one
that is maintained, in the office, for use only for calibrating steel tapes.

3. When measuring well depth in deep wells, tape expansion and stretch is an additional consideration
(Garber and Koopman, 1968).

4. If the well casing is angled instead of vertical, the well depth will have to be corrected.

Advantages

1. The graduated steel tape is considered to be the most accurate method of measuring well depth.
2. Easy to use.

3. Small diameter allows entry to wells with openings too small for probes on electrical tapes.
Disadvantages

1. Not recommended for measuring wells with installed pumps (definitely not in pumping wells).

2. Difficult to get accurate results for wells in excess of 200-ft deep.
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Assumptions
1. An established measuring point (MP) exists.

2. The MP is clearly described so that a person who has not measured the well will know where to
measure from.

3. The well is free of obstructions. Well obstructions, if present, could cause errors in the measurement if
the obstructions affect the plumbness of the steel tape.

4. All field notes should be neat, legible, and leave no doubt about interpretation. Errors/modifications
should be indicated by a single line drawn through them (no erasures or blackouts).

Instructions

1. Before making the well-depth measurement in a well used for drinking-water supply, disinfect the
portion of the tape that will pass below the water level in the well with dilute bleach solution.

Note: Preferred method of disinfection is to submerge the end of the tape in the bleach solution.
However, generally only the first 5-10 ft of the tape can be disinfected by submergence. The
remainder can be disinfected by running the tape over a clean cloth soaked in the bleach solution as the
tape is lowered into the well.

Note: Latex gloves are recommended for this procedure (to increase sanitary condition of tape as well
as to protect the individual from bleach solution). When possible, the recommended procedure is to
use the latex gloves for both the disinfecting procedure and the measurement itself (this may not be
possible when measuring deep water levels—leather gloves may be required to avoid cutting your
hand with the edge of the tape).

2. Measure from the zero point on the tape to the bottom of the weight. Record this number as the length
of the weight interval.

3. Lower the tape into the well until the tape reaches the bottom of the well and the tape slackens. The
tape should be lowered by sliding it over the palm of one hand, which is held as directly above the well
as possible while the other hand holds the handle of the tape reel and swings it in a pendulum motion
(allowing the weight of the tape to be felt continuously, thereby reducing the chance of the tape
hanging up and becoming tangled).

Note: Gloves are recommended for this procedure.

4. Partially withdraw the tape from the well until the tape is standing in a vertical position, but still
touching the bottom of the well.

5. Repeat step 3 several times by lowering and withdrawing the tape to obtain a consistent reading.

6. Record the tape reading held at the MP.
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Note: Measurements are made by recording the 1 ft gradation on the steel tape and using the
measuring tape to determine the tenths and hundredths of feet.

7. Withdraw the tape from the well 1-2 ft, so that the tape will hang freely above the bottom of the well.
Repeat steps 2 through 4 until two consistent depth readings are obtained.

8. Calculate total well depth below land-surface datum (LSD) as follows: (Tape reading held at the MP) +
(Length of the weight interval) +/— (MP correction) = Total well depth below LSD.

Data Recording

Well-depth data should be recorded in the ground-water site data section, on the second page of USGS

Ground-Water Site Schedule Form 9-1904-A.  All data are recorded to the nearest 0.01 fi. The original

field form is to be filed with the EAWSD’s permanent ground-water records.

Selected References

Garber, M.S., and Koopman, F.C., 1968, Methods of measuring water levels in deep wells: U.S.
Geological Survey Techniques of Water-Resources Investigations, book 8, chap. Al, 23 p.

U.S. Geological Survey, 1989, Yucca Mountain Project—Use of hand-held steel tapes in vertical
boreholes, U.S. Geological Survey Technical Procedure HP-61, p. 2.
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1.5 Water Level Measurements Using a Graduated Steel Tape
Purpose: To measure the depth to water surface below a measuring point using the graduated steel tape
(wetted-tape) method.

Materials and Instruments

1. A steel tape graduated in feet, tenths and hundredths of feet. It is permissible to use an unweighted tape
where conditions do not allow access for a weighted tape — in these circumstances; the tape should be
carefully inspected to make sure it is free of any kinks or bends that would decrease the accuracy of
the measurement.

2. Blue carpenters chalk.

3. Clean rag.

4., Pen or pencil.

5. Water-Level Data Field Form (Appendix IIT).

6. Tool box.

7. Diluted household chlorine bleach (20:1 dilution with tap water), single-use towels, and latex gloves
(optional).

8. Gloves, of leather or other protective material (optional).

9. Measuring tape graduated in feet, tenths, and hundredths of feet

Data Accuracy and Limitations
1. A graduated steel tape is commonly accurate to 0.01 ft.

2. The steel tape should be calibrated against another acceptable steel tape. An acceptable steel tape is one
that is maintained, in the office, for use only for calibrating steel tapes.

3. When measuring deep water levels, tape expansion and stretch is an additional consideration (Garber
and Koopman, 1968).
Advantages

1. The graduated steel tape method is considered to be the most accurate methods for measuring the water
level in non-flowing wells of moderate depth.

2. Easy to use.
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Disadvantages

1. May be impossible to get reliable results if water is dripping or cascading into the well or condensing
on the well casing,

2. Potentially hazardous (to pumps and people) in pumping wells. Pumping levels should be measured
only if there is reliable information as to the intake depth of the pump (tapes should not be lowered to
any closer than 5 ft of the intake depth).

3. Difficult to get reliable results if an oil layer is present.

4. Because there is generally no indication of when the water level has been reached, it is possible to
lower the tape into the water past the point to which the tape has been disinfected.

Assumptions
1. An established measuring point (MP) exists or will be established as part of measurement.

2. The MP is clearly described so that a person who has not measured the well will know where to
measure from.

3. A water-level measurement taken during the last field visit or from the driller’s log is available to
estimate the length of tape that should be lowered into the well. If no previous measurement

information is available, first measurement may be done more efficiently by using an electric sounding
tape.

4. The well is free of obstructions. Well obstructions, if present, could cause errors in the measurement if
the obstructions affect the plumbness of the steel tape.

5. All field notes should be neat, legible, and leave no doubt about interpretation. Errors/modifications
should be indicated by a single line drawn through them (no erasures or blackouts).

Instructions

1. Before making the water-level measurement in a well used for drinking-water supply, disinfect with
diluted bleach solution and dry with single-use towels (e.g., techwipes) the first 5 to 10 ft of the tape.

Note: Preferred method of disinfection is to submerge the end of the tape and weights in the bleach
solution.

Note: Latex gloves are recommended for this procedure (to increase sanitary condition of tape as well
as to protect the individual from bleach solution). When possible, the recommended procedure is to
use the latex gloves for both the disinfecting procedure and the measurement itself (this may not be
possible when measuring deep water levels—leather gloves may be required to avoid cutting your
hand with the edge of the tape).

2. Chalk the lower few feet of the tape by pulling the tape across a piece of blue carpenter’s chalk. The
wetted chalk mark will identify that part of the tape that was submerged.
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3. Lower the tape into the well until the lower end of the tape is submerged below the water. The tape
should be lowered by sliding it over the palm of one hand which is held as directly above the well as
possible while the other hand holds the handle of the tape reel and swings it in a pendulum motion
(allowing the weight of the tape to be felt continuously, thereby reducing the chance that the tape will
hang up and become tangled). Slowly lower the tape into the water to prevent splashing. Continue to
lower the end of the tape into the well until the tape has reached several feet past the assumed water-

level depth. Hold the tape against the MP (measuring point) and record the value on the tape in the
"MP HOLD’ column of the Water-Level Data Field Form.

Note: All measurements are made by recording the 1 ft gradation on the steel tape and using the
measuring tape to determine the tenths and hundredths of feet.

Note: Gloves are recommended for this procedure.

4. Rapidly bring the tape to the surface before the wetted chalk mark dries and becomes difficult to read.
Record the number of the wetted chalk mark (referred to as the cut) in the 'WETTED CHALK
MARK” column of the Water-Level Data Field Form.

Note: In extremely cold conditions, freezing of the water on the tape sometimes distorts the wetted

chalk mark and may also make drying and rechalking the tape very difficult. If so, use an electric
sounding tape.

5. Subtract the wetted chalk mark number from the number held to the MP, and record this number in the
"DEPTH TO WATER FROM MP’ column of the Water-Level Data Field Form. The difference
between these two readings is the depth to water below the MP. Record depth to water, date and time
of measurement, and initials of party making the measurement.

6. Apply the MP correction to get the depth to water below or above land-surface datum. If the MP is
above land surface, the distance between the MP and land-surface datum is subtracted from the depth
to water from the MP to obtain the depth to water below land surface. If the MP is below land surface,
precede the MP correction value with a minus (-) sign and subtract the distance between the MP and
land surface datum from the depth to water from the MP to obtain the depth to water below land
surface (this is the same as adding the MP to the depth of water below the MP). Record this number in
the "DEPTH TO WATER FROM LSD’ column of the Water-Level Data Field Form. If the water
level is above LSD, record the depth to water in feet above land surface as a negative number.

7. Make a check measurement by repeating steps 1 through 5. The check measurement should be made
using a different hold value than that used for the original measurement. The difference between hold
values should not be an integer number of feet. For example, if the first hold is 91.00 ft, then the
second should not be 92.00 ft, but could be 92.20 ft. If the check measurement does not agree with the
original measurement within 0.02 ft, continue to make check measurements until the reason for the
lack of agreement is determined or until the results are shown to be reliable. If more than two readings
are taken, record the average of all readings (exception: if several readings agree within 0.02 ft, while
another differs by more 0.02 ft, then the outlier can be ignored. It is common in wells with pump
columns, wiring, etc. down the hole to have the tape travel in a multitude of pathways as it is lowered
into the well; this sometimes results in what appear to be valid measurements, but which cannot be
easily repeated. If repeated measurements indicate a non-static condition (e.g., the water level is rising
due to recovery from recent pumping, or the water level is declining due to pumping of a nearby well),
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indicate the appropriate status of the water level on the field form. To determine if the water level
measured is truly static, repeat measurements should be at least 3 minutes apart.
If only non-static water levels are recorded, then the highest level should be reported.

8. Maintain the tape in good working condition by periodically checking the tape for breaks, kinks and
possible stretch due to the suspended weight of the tape and the tape weight.

9. In some pumped wells (typically those with turbine pumps), a layer of oil may float on the water
surface. If the oil layer is thin (generally a foot thick or less), read the tape at the top of the oil mark
and use this data for the water-level measurement instead of the wetted chalk mark. The measurement
will differ slightly from the water level that would be indicated were the oil not present. However, if
more than a foot of oil is present in the well, or if it is necessary to know the thickness of the oil layer,
a commercially available water-detector paste can be used that will detect the presence of water in the
oil. The paste is applied to the lower end of the tape and will show the top of the oil as a wet line, and
the top of the water will show as a distinct color change. Because oil density is about three-quarters
that of water, the water level can be estimated by adding the thickness of the oil layer times its density
to the oil-water interface elevation. The status of the water level should be recorded as “V” (foreign
substance) and noted in remarks.

Data Recording

Water levels are recorded on the Water-Level Data Field Form. All data are recorded to the nearest 0.01
ft. All original field forms are filed with the well records.

Selected References

Garber, M.S., and Koopman, F.C., 1968, Methods of measuring water levels in deep wells: U.S.
Geological Survey Techniques of Water-Resources Investigations, book 8, chap. Al, 23 p.

U.S. Geological Survey, 1977, National handbook of recommended methods for water-data acquisition:
U.S. Geological Survey Handbook, chap. 2, p. 1-149.
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1.6 Water Level Measurements Using an Electric Sounding Tape

Purpose: To measure the depth to the water surface below a measuring point using the electric-tape
method.

Materials and Instruments

1. Electric water-level measurement device. Electric sounding tapes commonly are mounted on a hand-

cranked supply reel that contains space for batteries and some device for signaling when the circuit is

closed. To be acceptable, electric sounding tapes must be stretch-resistant and graduated in 0.01-ft
intervals.

Note: “old-style” electric sounding tapes graduated in 5-ft intervals and (or) without embedded stretch-
resistant cables, should no longer be used.

2. Pen or pencil.
3. Water-Level Data Field Form (Appendix III).
4. Tool box.

5. Diluted household chlorine bleach (20:1 dilution with tap water), single-use towels, and latex gloves
(optional).

6. Gloves, of leather or other protective material (optional).

Data Accuracy and Limitations

1. Independent electric sounding tape measurements of static water levels using the same tape should
agree within + or -0.02 ft for depths of less than about 250 ft.

2. For depths in excess of 250 ft, the maximum difference of independent measurements using the same
tape should agree within +0.04 ft.

3. For depths in excess of about 1,000 ft, the repeatability of measurements using the same tape should
agree within £0.1 ft.

Advantages

1. Superior to steel tape method when water is dripping or cascading into the well or condensing on the
inside casing walls, which may make it impossible to get a good water mark on a chalked steel tape.

2. Superior to steel tape method in wells that are being pumped, particularly with large-discharge pumps,

where the splashing of the water surface makes consistent results by the wetted-tape method
impossible.
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3. Superior to steel tape method when a series of measurements are needed in quick succession, such as
during aquifer tests, because the electric sounding tape does not have to be removed from the well for
each reading.

4. Superior to steel tape when making measurements in the rain.

5. Safer to use in pumping wells than steel tape method because the water is sensed as soon as the probe
reaches the water surface and there is less danger of lowering the tape into the pump impellers.

6. May be easier to use for deep water levels or in cramped conditions due to lighter weight.

7. Much easier and faster water-level measurements than with steel tape method, particularly when no
estimate of the water level is available before measurement is made.

8. Much less likely to extend tape into water past the point to which the tape has been disinfected.

Disadvantages
1. Harder to keep calibrated than a steel tape. Electric connections need to be maintained in good order.

2. Probes are of greater diameter than steel tapes and therefore will not fit into some well openings
accessible to steel tapes.

Assumptions
1. An established measuring point (MP) exists or will be established as part of the measurement.

2. The MP is clearly described so that a person who has not measured the well will know where to
measure from.

3. The well is free of obstructions. Well obstructions, if present, could cause errors in the measurement if
the obstructions affect the plumbness of the electric sounding tape.

4. All field notes should be neat, legible, and leave no doubt about interpretation. Errors/modifications
should be indicated by a single line drawn through them (no erasures or blackouts).

Instructions

1. Before making the water-level measurement in a well used for drinking-water supply, disinfect with

diluted bleach solution and dry with single-use towels (e.g., chemwipes) the first 5-10 ft of the tape,
including weights.

Note: Preferred method of disinfection is to submerge the end of the tape and weights in the bleach
solution (use 1-qt household bleach and tap water to fill 5-gal container).

Note: Latex gloves are recommended for this procedure (to increase sanitary condition of tape as well
as to protect individual from bleach solution). When possible, the recommended procedure is to use
the latex gloves for both the disinfecting procedure and the measurement itself (this may not be
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possible when measuring deep water levels—leather gloves may be required to avoid blistering your
hand from the friction of the tape passing over it).

2. Check the circuitry of the electric sounding tape before lowering the probe into the well, by turning the
control to test mode, and by placing the probe in water.

Note: Most newer tapes have a sensitivity setting. Start with the setting in mid-range and adjust as
necessary.

3. Lower the tape (and weight, if needed) into the well. The tape should be lowered by sliding it over the
palm of one hand which is held as directly above the well as possible while the other hand holds the
handle of the tape reel and swings it in a pendulum motion (allowing the weight of the tape to be felt
continuously, thereby reducing the chance of the tape hanging up and becoming tangled). The tape and
weight should be lowered slowly into the water to prevent splashing. Continue to lower the end of the
tape into the well until contact with the water surface closes the circuit activating the indicator (light,
buzzer, etc.). The tape should be raised and lowered a few inches at a time to best locate the point
where the indicator is activated. Hold the tape against the MP and record the value on the tape in the
"DEPTH TO WATER FROM MP’ column of the Water-Level Data Field Form.

Note: Gloves are recommended for this procedure.

4. Apply the MP correction to get the depth to water below or above land-surface datum. If the MP is
above land surface, the distance between the MP and land surface datum is subtracted from the depth
to water from the MP to obtain the depth to water below land surface. If the MP is below land surface
precede the MP correction value with a minus (-) sign and subtract the distance between the MP and
land surface datum from the depth to water from the MP to obtain the depth to water below land
surface (this is the same as adding the MP to the depth of water below the MP). Record this number in
the 'DEPTH TO WATER FROM LSD’ column of the Water-Level Data Field Form. If the water level
is above LSD, record the depth to water in feet above land surface as a negative number.

5. Make a check measurement by repeating steps 2 and 3. If the check measurement does not agree with
the original measurement within the accuracy given under data accuracy, continue to make check
measurements until the reason for the lack of agreement is determined or until the results are shown to
be reliable. If repeated measurements indicate a non-static condition (e.g., the water level is rising due
to recovery from recent pumping, or the water level is declining due to pumping of a nearby well),
indicate the appropriate status of the water level on the field form. Repeat measurements should be at
least 3 minutes apart (in order to determine if the water level measured is truly static).

Note: Record the identification number of the electric sounding tape on the field form.

6. Maintain the tape in good working condition by periodically checking the tape for breaks, kinks, and
possible stretch due to the suspended weight of the tape and the tape weight. Do not let the tape rub
across the top of the casing because the insulating sheathing could be breached, resulting in shorting of
the circuit.

Note: At least once during each field trip (minimum of once a week during prolonged trips), measure a
water level using both an electric sounding tape and a steel tape. These check measurements should be
recorded in an electrical tape versus steel tape comparison file.

Data Recording
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Water levels are recorded on the Water-Level Data Field Form to the appropriate accuracy for the depth
being measured. See data accuracy and limitations. All original field forms are filed with the well
records.

Selected References

Garber, M.S., and Koopman, F.C., 1968, Methods of measuring water levels in deep wells: U.S.
Geological Survey Techniques of Water-Resources Investigations, book 8, chap. Al, 23 p.

Heath, R.C., 1983, Basic ground-water hydrology: U.S. Geological Survey Water Supply Paper 2220, p.

72-73.

U.S. Geological Survey, 1977, National handbook of recommended methods for water-data acquisition:
U.S. Geological Survey Handbook, chap. 2, p. 1-149.
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1.7 Measuring Water Levels in Wells and Piezometers Using a Submersible Pressure
Transducer

Purpose: To measure the depth to the water surface below a measuring point using the pressure
transducer method.
Materials and Instruments

1. Transducer (only gauge or differential should be used; with vent tube), data logger, cables, suspension
system, and power supply.

2. Data readout device (i.e. laptop computer loaded with correct software) and data storage modules.
3. Well cover or recorder shelter with key.

4. Water-level indicator graduated in hundredths of feet (electric sounding tape or steel tape with blue
carpenter’s chalk and a clean rag).

5. Forms including;
a) Well completion form,
b) Log book with records of previous measurements for comparison,
c) Transducer calibration worksheet (TBD),
d) Water-Level Data Form (Appendix III) and ground-water inspection sheet (TBD),
6. Pen or pencil.
7. Calculator and watch.
8. Spare desiccant, replacement batteries.

9. Tools, including high-impedance (digital) multimeter, connectors, crimping tool, and contact-
burnishing tool or artist’s eraser.

10. Camera.

11. GPS instrument.

Data Accuracy and Limitations
1. Water levels should be measured to 0.01 ft, where possible.

2. Tape measurements for the in-place calibration of pressure transducers should be made to the nearest
0.01 ft.
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3. Pressure transducers are subject to drift, offset and slippage of the suspension system. For this reason,
the transducer readings should be checked against the water level measured with electric sounding tape
or steel tape in the well on every visit, and the transducer should be recalibrated periodically and at the
completion of monitoring.

Advantages

1. Small size allows water levels to be measured in wells or piezometers that are narrow, crooked, or
contain pumps or other equipment.

2. Measurements can be read directly in the field.

3. Data logger can be left unattended for prolonged periods until data can be downloaded to a portable
computer in the field.

4. Some data loggers are small enough to be placed inside the protective well casing and do not require a
separate shelter.

5. Downloaded data can be imported directly into spreadsheet or database.

Disadvantages

1. It may be necessary to correct the data for instrument drift, hysteresis, temperature effects, and offsets.
Most transducers have temperature compensation built-in.

2. Transducers operate only in a limited depth range. The unit must be installed in a well in which the
water level will not fluctuate outside the operable depth range for the specific transducer selected.
Wells with widely fluctuating water levels may be monitored with reduced resolution or may require
frequent resetting of the depth of the transducer.

3. Materials in the transducer and cable may react with substances present in the water, causing damage
or failure of the instrument.

4. Rapid water-level fluctuations may be missed if they occur between the programmed water-level
measurement times.

5. With some data loggers, previous water-level measurements may be lost if the power fails.

Assumptions

1. A clearly marked measuring point (MP) exists, as described in Procedure 1.3 of this Appendix.

2. The user is familiar with the transducer specifications and limitations, and has evaluated the required
accuracy of the measurements in accordance with the study objectives. The transducer’s range is

appropriate for the range of water levels expected in the observation well (operating range will not be
exceeded).
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3. The transducer has been calibrated, either by the manufacturer or by the user, for the conditions
expected in the field installation.

4. If the user is visiting an existing installation, the vent tube is unobstructed, the desiccant is in place, and
the well is free of obstructions.

5. All field notes should be neat, legible, and leave no doubt about interpretation. Errors/modifications
should be indicated by a single line drawn through them (no erasures or blackouts).

Instructions

Pressure transducers are used in a variety of applications including installations on soil tensiometers,
direct burial, and for short-term aquifer tests. The scope of this document, however, is limited to the
installation of pressure transducers in observation wells and piezometers for long-term monitoring
of water levels. For additional information, and for other applications Freeman and others, (2004).

1. If preparing a new installation:
a) Check that the well is unobstructed and open to the aquifer (i.e., perform a slug test).

b) Keep the transducer packaged in its original shipping container until it is installed. Avoid
dropping the transducer or permitting sharp contacts with the sides of the well casing. Do not
allow the transducer to free fall into the well.

c) Conduct a field calibration of the transducer by raising and lowering it over the anticipated
range of water-level fluctuations. Take three readings at each of a minimum of five intervals,
during both the raising and lowering of the transducer. Record the data on a calibration
worksheet (TBD).

d) Lower the transducer to the desired depth below the water level (caution: do not exceed the
depth range of the transducer).

e) Fasten the cable or suspension system to the well head using tie wraps or a weatherproof
strain-relief system. If the vent tube is incorporated in the cable, make sure not to pinch the
cable too tightly or the vent tube may be obstructed.

f) Make a permanent mark on the cable at the hanging point, so future slippage, if any, can be
determined.

g) Measure the total depth and the static water level in the monitor well with a steel tape or
electric sounding tape. Repeat if measurements are not consistent within 0.02 ft.

h) Record the well and MP configuration, with a sketch. Include the MP height above the land
surface, the hanging point and the hanging depth (Figure 1).

i) Connect the data logger, power supply, and ancillary equipment. Configure the data logger to
ensure the channel, scan intervals, etc., selected are correct. Activate the data logger. Most
loggers will require a negative slope in order to invert water levels for ground-water
applications.
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j) Take photographs of the site/installation and take a GPS reading.

2. If visiting an existing installation:

a) Record the well number and location, measuring point, and whether the well was being
pumped when measured, was pumped recently, or whether a nearby well was pumping during

the measurement, together with any other changes at or near the site that may affect the
measurements.

b) Retrieve ground-water data using instrument or datalogger software.

¢) Measure the water level with a steel tape or electric sounder and compare the reading with the
value recorded by the transducer and data logger.

d) If the tape and transducer readings differ, raise the transducer out of the water and take a
reading to determine if the cable has slipped, or whether the difference is due to drift.

e) If drift is significant, recalibrate the transducer using the method described in Freeman et al.
(2004).

f) Use the multimeter to check the charge on the battery, and the charging current supply to the

battery. Check connections to the data logger, and tighten as necessary. Burnish contacts if
corrosion is occurring,

g) Replace the desiccant, battery (if necessary), and data module. Verify the logger channel and
scan intervals, document any changes to the data logger program and activate the data logger.

h) If possible, wait until logger has logged a value, and then check for reasonableness of data.

Data Recording

All data times of measurement are recorded in the field notebook or trip log and on the ground-water
inspection sheet or water-level field measurements form. Depending on the type of data logger used, data
from the data logger are transferred to the office computer in a data module, downloader, or diskette.

Selected References

Freeman, L.A., Carpenter, M.C., Rosenberry, D.O., Rousseau, J.P., and Unger, R., 2004, Use of

submersible pressure transducers in water-resources investigations:U.S. Geological Survey Techniques of
Water-Resources Investigations, 8-A3.

Lapham, W.W., Wilde, F.D., and Koterba, M.T., 1995, Ground-water data-collection protocols and
procedures for the National Water-Quality Assessment Program: selection, installation, and

documentation of wells, and collection of related data: U.S. Geological Survey Open-File Report
95-398, 69 p.
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FORM NO. 9-1904-A
Revised Sept 2007, NWIS 4.7
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INTERVAL (C74) . INTERVAL (C75) .

CONSTRUCTION CASING DATA (4 sets shown)

RECORD SEQUENCE NO, (C725) E SEQUENCE NO. OF PARENT RECORD (C59) E

DEPTH TO TOP OF I | I I |
INTERVAL (C73)

|—| DEPTH TO BOTTOM OF I
INTERVAL (C74) | |

DEPTH TO TOP OF A
INTERVAL (C73)

| ] DEPTH TO BOTTOM OF L 1
INTERVAL (C74) Ll 1L 1 1e

DEPTH TO TOP OF il J
INTERVAL (C73) .

RECORD TYPE (C758)

DEPTH TO TOP OF
CASING (C77) e I A

| | DEPTH TO BOTTOM OF DIAMETER OF [I,
CASING (C78) . CASING (C79) .
4 CASING MATERIAL (C80) |:| CASING THICKNESS (C81) 'I‘ . m

RECORD SEQUENCE NO. (C725) II_I SEQUENCE NO. OF PARENT RECORD (C59) |I|
i | DEPTH TO BOTTOM OF | ‘ I DIAMETER OF m
CASING (C78) L1 - | CASING (C79) .
4 CASING MATERIAL (C80) D CASING THICKNESS (C81) I___I__] . ‘__J_—_I__|
RECORD SEQUENCE NO, (C725) E SEQUENCE NO. OF PARENT RECORD (C59) D—_T_l
| | DEPTH TO BOTTOM OF DIAMETER OF
CASING (C78) . CASING (C79) N
4 CASING MATERIAL (C80) I:l CASING THICKNESS (C81) m ° II'
RECORD SEQUENCE NO. (C725) [I‘ SEQUENGE NO. OF PARENT RECORD (C59) |I|
| ] DEPTH TO BOTTOM OF l | | ] DIAMETER OF
CASING (C78) L L L1 1 | CASING (C79) N
4 CASING MATERIAL (C80) D CASING THICKNESS (C81) lIl . ‘Il

FOOTNOTE:

DEPTH TO TOP OF
CASING (C77) L2 O |

DEPTH TO TOP OF
CASING (C77) Y |

DEPTH TO TOP OF Lk
CASING (C77) |

‘RPEMTEMABC DEFGH 1 JKLMNPQR STUV WXY Z 46|

abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVCor FEP rockor steel tie coated stain- wood Steel steel other 304 316
glass iron glass iron glass thread- metal glued plastic slone steel less carbon galva- mat.
plastic epoxy ed steel nized
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) E SEQUENCE NO. OF PARENT RECORD (C59) m

LJ I DEPTHTOBOTTOMOF[ T ]

DEPTH TO TOP OF |
INTERVAL (C83) A L |

INTERVAL (C84)

1 | DIAMETER OF I__‘:l m
INTERVAL (C87) [

5 D € TvPE OF OPENINGD LENGTH OF OPENING E lj WIDTH OF OPENING Ij

MATERIAL TYPE (C86) (c8s5) (cs89) . .

(cas)

RECORD SEQUENCE NO. (C726) Dj

DEPTH TO TOP OF l
INTERVAL (C83) N Y

| | DEPTH TO BOTTOM OF DIAMETER OF I:D
INTERVAL (C84) I I O P | o

INTERVAL (C87)

5 € TYPE OF OPENING LENGTH OF OPENING E—l_—l__l lI| WIDTH OF ING
MATERIAL TYPE (C86) I:] (C85) D L5 N 3 TH IN . OPEN .

(cas)

RECORD SEQUENCE NO. (C726) E

DEPTH TO TOP OF | I
(R

INTERVAL (C83) RTERVAL 2onTom oF L N

INTERVAL (C84)

—| DIAMETER OF
| INTERVAL (C87) N
(C89) ° (C88) ')

5 6
MATERIAL TYPE (C86) D {g’,;? oF OPEN'NGD

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR
OPEN SECTIONS

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC  glass other PVC PVCor FEP Stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread. metal glued plastic less brane carbon galv. ess  less
bronze plastic epoxy ed steel 304 318
6 TYPE OF OPENINGS CODES
fractured louvered mesh perf. or wire- screen sand open
rock shuttered slotted wound {unk.) peoint walled h%le other

CONSTRUCTION MEASURING POINT DATA

RECORD RECORD BEGINING ENDING
nee [MPIN|T] sEeuence e L -l - e L - -]
ALTITUDE OF ALTITUDE ALTITUDE

M.P. HEIGHT (C323) [I]. III ’é‘gﬁﬁu('é'a”z%‘) I L L L1 \ '(\:ISEQFD D ?C%CZ%RACY E
AL'!['_IE:\JnDE | \|
paron - [ MPREMARKS (©329) | | | | | | | [ | | | || Ll L1111

N N

[of
FEEE N - N R L |

4 - Ground-water site schedule




CONSTRUCTION LIFT DATA

resgromes (L 1T Regsegeoveme=[[ | ] pgserw [A B C U P R S T U 2z |
ar bucket centri- Jet piston rotary sulg'r;;er- turbine kur\- other
sible nown
DATE PUMP
e -0 -0 T e L | | || DR D E G H L N W Z|
(C38 POWE 4.
) year diesel electric  gaso- hand LPgas natural windmill  other
line gas
HORSE-
9 dioA J [ I MANUFACTURER ] E L NO
RATING SERIA .
casy L L L1 1ol 1 | (cas Y S Y O T (Ca9) N T O
WER CO ou
POWERCOMPANY(CSO)I I O O NOMBER (Goqy NYACCGOUNT! | | | | | 1| | |

POWER METER —| PUMP RATING (C53) L l ADDITIONAL LIF E
NUMBER (C52) A A ) O T (million gallons/tfmts of fuel) | . L (C255) IFT
PERSON OR COMPANY | RATED PUMP CAPACITY m STANDBY
sty R R R (oprm (Cesy (s08 TYPE OF POWER)

HORSEPOWER OF STANDBY POWER SOURCE (C57) Ll || l. l | I

MISCELLANEOUS OWNER DATA

recorp TYpPE (c768) | OJWINI Rl  recorb sequence no. 718 [I’ DATE OF OWNERSHIP (C169) |__| l_ | _I | 1| l

WU OWNER
TYPE |CP GV IN OT WS UN | IT—L IW‘ L l
(C350) Corporation Govemn-  Individual  Other Water Unspecified END DATE OF OWNERSHIP (C374)
ment Supplier
OWNER'S

NAME
nuanwe ™ | T 0 [ T 2 e o o s o A e e |

EXAMPLES: JONES, RALPHA.
JONES CONSTRUCTION COMPANY

ACCESS TO
Shone Ll L Ll 1] Saeee o1 2 3 4
(C351) (C352) Acuce'scs eroao(g; lJ(:)nly g:!;“ ropresry
OWNER'S ADDRESS
(LINE 1)
C353)
@ | L L b i g1 ]
OWNER'S ADDRESS

(LINE 2)
(C384) r |

OWNER'S CITY
NAME

N T
smrese [ | oemeRsze [ ]

OWNER'S COUNTRY
NAME

‘cssa’|||I|Il||IIIIII!IIIIIII|Il|||||||||||||l||]

ACCESS TO OWNER'S
PHONE/ADDRESS ro i 2e R34 |

(C359) Public Coop- USGS Diswict Proprietary
Access erator  Only Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) Vil s|T RECORD SEQUENCE NO. (C737) ‘_—l_|:’ DATE OF VISIT (C187) I_L_l I | > I —|

month year

NAMEOFPERSON(C’“’IIIIIIIIIIIIIIIIIIIIIT'

Ground-water site schedule - 5




MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD SEQUENCE
RECORD TYPE (C770) o)T I D NO. (C736) I_IT_\

RECORD SEQUENCE {1—'
NO. (C736)

OTHER ID (C190) [

ASSIGNER (C191) l | 1

0THERID(C190)| ||

ASSIGNER(C191)[ I I

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772) O T D T

RECORD SEQUENCE NO. (C312) E

OTHER DATA
TYPE (C181)

|||IIIIIIIIIIIIIIlllIIIIIIIIIIIIIIIIIIIl

c D R z |

OTHER DATA LOCATION (C182) |

DATA FORMAT (C261) I

F M P

z_|

Cooperator's  District Reporting other files, machine published, other
ice, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) LiOGS RECORD SEQUENCE NO. (C739) ‘:l_l—_\ TYPE OF LOG (C199) m

BEGINNING ENDING SOURCE OF

DEPTH | l ] DEPTH l ‘|

(C200) I Y Y T I | (c201) . (0202) ADGLMOR s Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA
DATA FORMAT (C225) | F M P Z| LOCATION (C226)
files machine published other

readable

RECORD TYPE (C778) L IOGiS

RECORD SEQUENCE NO. (C739)

L]

TYPE OF LOG (C199) ‘]

BEGINNING SEEP)’II'T-iG SOURCE OF
| | | Lo eaa | |
(C200) I I I c201) O R T 15 ADGLMOR s Z
other driller geol- logs memory owner other reporting other
govt ogist reported  agency
OTHER DATA
DATA FORMAT (C225) [ F M P v4 | LOCATION (C226)
files machine published other
readable
recoro TyPe c778) | 191G S RECORD SEQUENCE NO. (C739) IID TYPE OF LOG (C199) ‘_J—_I
BEGINNING ENDING SOURCE OF
o | L] &y L] e L
(C200) | I IO (C201) I T N | (€202) ADGLMOR s 7Z
other driller geol- logs memory owner other reporting other
govt ogrst reporied  agency
OTHER DATA
DATA FORMAT (C225) i F M P Z—I LOCATION (C226)
files machine published other

readable

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm
CM Calfiper, muiti arm
CA Caliper, acoustic

DRILLING LOG:
DT Drilling time
DR Driflers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Ground-water site schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

Ml Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

COMBINATION LOG:
ZF Gamma, fluid
resistivity, temperature

ZI Gamma, electromagnetic

induction

ZR Long/short normal
resistivity

ZT Fluid resistivity,
temperature

ZM Electromagnetic flowmeter,

fluid resistivity,
temperature

ZN Long/short normal
resistivity, spontaneous
potential

ZP Single-point resistance,
spontaneous potential

ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:
OR Other




MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE BEGINING ENDING
RecomoTves [NJE|TW — RET5SS ] ewem[Qw] semiess [ ] #R0%wel (1|

water

quality
TYPE OF
mavsis | A B C D E F G H 1 _J K L M N P z
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes aflor codes codes other
prﬁper— ions elements cides ents analysis D&B B&E BacC B&F D&E C.D&E most B&C& B.C&A
ies radio-

active
, BpRIMARY 8SECONDARY
SOURCE 'I' FREQUENGY OF I:I ANALYZING m NETWORK |:| NETWORK D
AGENCY (C117) COLLECTION (G118) AGENCY (C307) SITE (C257) SITE (G708)
TYPE OF
(C780) NO. (C730) (C706) YEAR (C1185) YEAR (C116)

waler
level

7 8 PRIMARY 8
SOURCE 'II] FREQUENCY OF NETWORK SECONDARY D
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)
TYPE OF
(C780) NO. (C730) (C7086) YEAR (C115) YEAR (C1186)
P withe
or with-
drawals
8 8
7 METHOD OF PRIMARY SECONDARY
et o L L] R[] RS [C E W U 7 S [ ERR
AGENCY (C117) LLECTION (C118) (C133) SITE (C257) SITE (C708)

calcu- esti-  meter- un- other
lated  mated ed known

FOOTNOTES:
7FREQUENCYOFCOLLECTON | A B C D F I M O Q S wW Z 2 3 4 5 X ]
CODES
annually bi contin-  dally semi- inter  monthly one-time quarter- semi- weekly other bi- every3 every4 everyS every 10
monthly  ously monthly mittent only ly annually annually years years years  years
8NETWOF{KSITECODES | 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

RECORD SEQUENCE NO. (C311) m DATE OF REMARK (C184) | |- L

RECORD TYPE I —
month day year

(C788)
REMARKS (C185)

IIllllllllllllIIIIIIIIIIJ[IIlllllllllllllllw

Subsequent entries may be used to continue the remark

FCE_,%S)RD e RIMIK|S RECORD SEQUENCE NO. (C311) [IJ DATE OF REMARK (C184) ‘I‘ - D:' - m
month day

year
REMARKS (C185)

llllllllllllIlIIlllIIlIIIlIIllIIIlIlIIIIlII]

Subsequent entries may be used to continue the remark

{‘5%2’,“" ™PEIRM K|S RECORD SEQUENCE NO. (C311) II’ DATE OF REMARK (C184) m - ‘I] - m
month day

year
REMARKS (C185)

IIIlIIllllII|IIllllllllIIIIIllIIllIlllI]lII1

Subsequent entries may be used to continue the remark

RECORD SEQUENCE NO. (C311) IIC’ DATE OF REMARK (C184) |_|_| - l_lj - I_]_L_D
month day

year

RECORD TYPE
(C788)

REMARKS (C185)

IIIIIIIIIlllIllIIIIIIIllIIIIIIIIIIlIIllIl|11

Subsequent entries may be used to continue the remark
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) E

TYPE OF
DATE DISCHARGE | |_| |_ l DISCHARGE DISCHARGE L
MEASURED (C148) ! l l_l | (C703) P F (C150) tapm | | | O || |
Y

L]

month da year pumped, flow
ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE | ] l_ _]
MEASUREMENT (C310) E G F P A D G L M O R S Z
excellent ood fair o other driller geoclogist logs memory owner other reporting other
AT 2%, (2%-5%) (5%8%) (GT 8%) govt reported agency

METHOD OF
DISCHARGE

MEASUREMENT [ A B C D E- F M (@) P R T Y] \' W X : Z—|

(C152)

acoustic bailer current Doppler  estimated flume totaling arifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas
PRODUCTION WATER LEVEL (G153) l A I I l ] | STATIC WATER LEVEL (C154) | I ‘I . | l

SOURCE OF DATA (C155) I A D G L M O R s Z—I

other driller geologist logs memory owner other reporting other
gov't reporied agency
METHOD OF WATER LEVEL |
MEASUREMENT (C156) A B 'C E G AH L M N R S T U Vv Z
airline i p geophysi non-rec.  reporied steel electric unknown calibrated  other
aldine gage press. gage cal logs gage tape tape elec. tape

Lo 10 e o [0 11
PUMPING PERIOD (C157) . CAPACITY (C272)

GEOHYDROLOGIC DATA
RECORD DEPTH TO DEPTH TO
RECORD G EOMH SEQUENCE NO. EI TOP OF UNIT L L 1] | l BOTTOM OFI S| Ll ]
TYPE (C748) (C721) (C91) UNIT (C92) .
UNIT LITHOLOGY
IDENTIFIER (C93) | Y Y I I (C96) III CONTRIBUTING UNIT (C304) l P S N U

principal sscondary no unknown
aquifer aquifer  contrib-
ution

l DRAWDOWN
l (C309) .

GEOHYDROLOGIC AQUIFER DATA

recorp Tvre 750 |[A|QIF R RECORD SEQUENGE NO. (C742) [II SEQUENCE NO. OF PARENT RECORD (C256) IZ]
DATE (C95) I_L“_l‘ ljl_l it L.|_J_L_| STATIC WATER LEVEL (G126) ’ [ | . l | l CONTRIBUTION (C132) ‘I‘
mont ay year

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Ground-water site schedule




