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Dear Mr. Bearzi: Stpy g2V

Attached to this letter, please find the water-level measurements, as requested in your
letter of December 27, 2004.

Additional clarification was needed to prepare this response; therefore the New Mexico
Environment Department (NMED) Hazardous Waste Bureau (HWB) staff was contacted to
discuss the specific items requested in your letter. Our discussion clarified that in addition
to the data requested, this response will include data from characterization alluvial wells
drilled before 1997. Furthermore, it was clarified that this response will include a current
potentiometric surface map and a second map depicting average water level decline rates
for the regional aquifer at the Los Alamos National Laboratory (The Laboratory).

Your letter references a Laboratory report and a map contained in that report. Please note
that this report was not a regulatory submittal to NMED, was developed to serve as a
reference for many customers, particularly water supply managers, and did not contain a
potentiometric surface map. However, follow-up discussion clarified HWB's request, and
we believe this response satisfies your request in a straightforward and comprehensive
manner.

Please contact Charles Nylander at (505) 665-4681, or Mat Johansen at (505) 665-5046
with any questions or concerns.

Sincerely,

%’0%% A szmﬁawm

Sincerely,

Charles Nylander Mat Joharsen
Program Manager Groundwater Program Manager
Groundwater Protection Program
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Dear Mr. Bearzi: &m Stzy

Attached to this letter, please find the water-level measurements, as requested in your
letter of December 27, 2004. X : '

Additional clarification was needed to prepare tio «opunse; therefore the New Mexico
- Environment Department (NMED) Hazardous Waste Bureau (HWB) staff was contacted to
discuss the specific items requested in your letter. Our discussion clarified that in addition
to the data requested, this response will include data from characterization alluvial wells
drilled before 1997. Furthermore, it was clarified that “thia respo’hse will include a current
potentiometric surface map and a second map depicting averagg water level decline rates
for the regior=! aquifer at the Los Alamos National Laboratory (The Laboratory):

Your letter references a Laboratory report and a map contained in that report. Please note
that this report was not a regulatory submittal to NMED, was developed to' serve as a
refe;ence for many customers, particularly water supply managers, and did not contain a
potentiometric surface map. However, follow-up discussion clarified HWB'’s request, and

we believe this response satisfies your request in a straightforward and comprehensive
manner. j

Please contact Charles Nylander at (505) 665-4681, or Mat Johansen at (505) 665-5046
with any questions or concerns. :

b

Sincerely, Sinceioiy,

Charles Nylander Mat Joharsen ,
Program Manager Groundwater Program Manager.
* Groundwater Protection Program ' ’

. P v
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Los Alamos National Laboratory
Environmental Stewardship Division
Technical Services

Groundwater Level Data Submittal to NMED
January 2005

LA-UR-05-0457

This groundwater level data submittal is provided by Los Alamos National Laboratory (LANL) to the
New Mexico Environment Department (NMED) pursuant to the letter request from James P. Bearzi,
Chief, Hazardous Waste Bureau, dated December 27, 2004, RE: Request for Well Water Level Data,
Los Alamos National Laboratory, EPA ID: NM0890010515.

1.0 Summary of Groundwater Level Data Submittal

LANL is transmitting to NMED all water level measurements from all alluvial, intermediate, and
regional aquifer wells installed since 1997. The data includes data from more then 24 regional aquifer
wells installed since 1997. The data are presented in separate tables for each individual well in
Microsoft Excel spreadsheet format.

Information included with the data submittal includes the following:

X,Y,Z-coordinates, Well ID, Canyon (geographic location)

Head elevation, X,Y,Z coordinates and survey method

Date well was drilled and construction completion

Depth of well, screened intervals, elevation, screen length, and filter pack

Date of measurements and water level measurements

Relative quality of water level data and rationale

Percent error in water level measurements

Brief description of how water levels were measured (tape or transducers)

Calibration dates of transducers

Datum used and consistency between monitoring events

Summaries of water level measuring activities completed,

Summaries of all data collected,

Copies of field notes,

Cross-referenced table comparing proposed with actual water level measurement activities

outlined in previously submitted work plans or field implementation plans

¢ Rationale as to why LANL did not use more recent water level data for the report, i.e.,
(Manual and Transducer Data from Test Wells at Los Alamos National Laboratory, 1992-
1993; [La-14132)).

* Potentiometric surface water level map with metadata describing input into the map.

Note: groundwater level data provided in this data submittal to NMED have not been reviewed
for accuracy and therefore are preliminary in nature. Some groundwater level data have been
given preliminary review for quality assurance purposes, but final quality review of the data in this
submittal has not been performed.

LA-UR-05-0457 2
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2.0 Groundwater Level Data for Regional Aquifer Wells Installed Since 1997

Table 2.1 lists the regional aquifer groundwater monitoring wells installed at LANL since 1997, and
includes the well name, total depth, completed depth, surveyed location coordinates, completion type
information, date of completion, and the general location of the wells. Table 2.1 is also included in a
spreadsheet titled “Regional & Intermediate Well Information.xls” on the accompanying data CD.

Table 2.2 lists the well construction information for the regional aquifer wells installed since 1997, and

includes information for the depth to the top and bottom of screens, annulus material, perforation size,
and sump length.

LA-UR-05-0457 3
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Table 2.1. General Information and Location Data for Regional Aquifer Wells Installed Since 1997 at LANL.

Total Depth
Date Depth | Completed Coord

Well Name General Location Completed | (Ft) (Ft) Completion | East (ft) North (ft) | Elev (ft)| Well Comment Coord Source Confidence Coord Comment
CDV-R-15-3 [TA-15 9/24/2000] 1722 1675|Regional 1623221 1762349.2] _7258.9 Regional Aquifer|Kopp et al. 2002 Good Brass monument
CDV-R-37-2__|Water Canyon 8/1/2003| 1664 1587.3|Regional 1619219 1759327.3] _7330.6|Regional Aquifer|Kopp et al. 2003 Good Brass monument
R-1 Mortandad Canyon 3/12/2004] 1165 1080.1|Regional 1632355.1 1769598.8] 6881.3|Regional Aquifer| WCR 4/19/04 Good Casing xy, brasscap z
R-12 Lower Sandia Canyon 6/8/1998 847 847|Regional 1647429.3 1767908.9] 6499.6|Regional Aquifer|Broxton et al. 2001 Good Casing xy, brass cap z
R-13 Mortandad Canyon 10/30/2001{ 1133 1029|Regional 1640988.36] 1766988.39] 6673.1|Regional Aquifer|LANL 2003, LA-UR-03-1373 |Good Casing xy, brass cap z
R-14 Mortandad Canyon 12/19/2002{ 1330 1293|Regional 1620855.01] 1768953.12] 7062.1|Regional Aquifer|LANL 2003, LA-UR-03-1664 |Good Brass monument
R-15 Lower Mortandad Can 9/21/1999] 1107 1030|Regional 1635308.6, 1768272.5| 6820.0]Regional Aquifer|Longmire et al. 2001 Good Brass monument
R-16 Cafiada del Buey 12/19/2002| 1287 Regional 1659283.61] 1756710.97| 6256.9|Regional Aquifer{LANL 2003, LA-UR-1841 Good Brass monument
R-19 Mesita del Potrillo 9/19/2000] 1903 1877|Regional 1629918.4 1760252.1] 7066.3|Regional Aquifer]Broxton et al. 2001 Good Brass monument
R-2 Pueblo Canyon 10/28/2003] 944 943.3]|Regional 1631495 1777585] 6690.0|Regional AquiferiWQDB 11/11/04 Unknown __ |No survey data in WCR
R-20 Pajarito Canyon 12/19/2002] 1365 1336]Regional 1637835.4] 1759694.51] 6694.4|Regional Aquifer|LANL 2003, LA-UR-03-1839 |Good Brass monument
R-21 Canada del Buey 11/26/2002] 995 941.4|Regional 1641284.17) 1759143.05] 6656.2|Regional Aquifer|Kleinfeider Figure 1 Good Brass Monument
R-22 TA-54 12/10/2000] 1489 1473|Regional 1645324.4 1757111.1] 6650.5|Regional Aquifer|Ball et al. 2002 LA-13893-MS |Good Brass Monument
R-23 Pajarito Canyon 12/19/2002 935 886.3|Regional 1647913.6] 1755165.37| 6627.8|Regional Aquifer]LANL 2003, LA-UR-03-2059 |Good Brass Monument
IR-25 TA-16 9/28/2000] 1942 1934|Regional 1615177.17 1764063| 7516.1|Regional Aquifer|Broxton et al. 2002 Good Casing xy, brass cap z
R-26 TA-16 West 1/1/2004 Regional 1610269.2 1764721.4] 7641.6|Regional Aquifer| WQDB Summary Data Good Check WCR
R-28 Mortandad Canyon 3/8/2004] 1005 980.3]|Regional 1638989.9 1768356.8] 6728.5|Regional Aquifer|Kieinfelder 2004 WCR Good Casing xy, brass cap z
R-31 North Fork Ancho Cany  12/1/2000] 1103 1078]Regional 1637353.8 1745648.4] 6362.5|Regional Aquifer|Vaniman et al. 2002 Good Brass Monument
R-32 Pajarito Canyon 11/17/2002] 1008 1002{Regional 1640797.67]  1757730.25| 6637.6]Regional Aquifer|LANL 2003, LA-UR-03-3984 [Good Brass Monument
R-34 Cedro Canyon 9/10/2004] 1065 920.7]|Regional 1643597.44] 1764027.86] 6630.0|Regional Aquifer|Kleinfelder 2004 WCR Good Casing xy, brass cap z
R-4 Pueblo Canyon 1/6/2004 843 840|Regional 1639290 1776528| 6577.5|Regional Aquifer]Kleinfelder 2004 WCR Good Casing xy, brass cap z
R-5 Pueblo Canyon 6/19/2001 902 864}Regional 1646707 1773063] 6472.6|Regional Aquifer{LANL 2003, LA-UR-03-1600 _|Good Brass Monument
R-6 DP Mesa 1/1/2005] 1303 Regional 1614661 1775188] 7350.0|Regional Aquifer| WQDB 11/11/04 Unknown
R-7 Los Alamos Canyon 2/26/2001] 1097, 977|Regional 1631673 1773650 6779.2|Regional Aquifer|Stone et al. 2002 Good Casing xy, brasscap z
R-8A Los Alamos Canyon 4/22/2002 880 850|Regional 1641139.01 1772554.62] 6544.7|Regional Aquifer|LANL 2003, WCR Good Brass Monument
R-9 Los Alamos Canyon 10/18/1999 771 758|Regional 1648241.4 1770843.9] 6382.8]Regionai Aquifer|Broxton et al. 2001 Good Casing xy, brass cap z
LA-UR-05-0457 4
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Table 2.2. Well Completion information for Regional Aquifer Wells

Bottom
Top of of Sump
Screen | Screen |Perf Size Length
Hole ID |Zone{ (ft) (ft) (in) Annulus Pack (ft) Screen Source Screen Comment
CDV-R-15-3 1 617.7 624.5 0.01]20-40 silica sand 30.1|WCR 4.5in. ID
CDV-R-15-3 2 800.8 807.8 0.01]20-40 silica sand 30.1]WCR 4.5in. ID
CDV-R-15-3 3 964.8 980.9 0.01]20-40 silica sand 30.1]WCR 4.5 in. ID, bentonite lower screen
CDV-R-15-3 4] 1235.1] 12789 0.01]8-12 silica sand 30.1|WCR 4.5in. ID
CDV-R-15-3 5] 1348.4| 13553 0.01|6-9 silica sand 30.1|WCR 4.5 in. ID, bentonite lower screen
CDV-R-15-3 6] 1637.9] 1644.8 0.01}8-12 silica sand 30.1|WCR 4.5in. ID
CDV-R-37-2 1 914.4, 939.5 0.01}20-40 silica sand 31.3|WCR 4.5in. ID
CDV-R-37-2 2| 1188.7] 1213.8 0.01]20-40 silica sand 31.3]WCR 4.5in. 1D
CDV-R-37-2 3| 13583.7] 1377.1 0.01}8-12 silica sand 31.3|WCR 4.5in. ID
CDV-R-37-2 4] 15493 1656 0.01[8-12 silica sand 31.3|WCR 4.5in. 1D
R-1 1031.1f 1057.4 0.02]10-20 silica sand 22.6]WCR 2004
R-11 856.3 878.5) 0.02]10-20 silica sand 23|Kleinfelder 2004 WCR [4.46 ID
R-12 0 800 820 0.01}30-70 Grade Sand 10.5|LANL 1998, 59665 Temporary Completion
R-12 1 459 467.5 0.01]20-40 silica sand 30[WCR 4.5in. ID
R-12 2 504.5| 508 0.01]30-70 silica sand 30{WCR 4.5in. ID
R-12 3| 801 839 0.01]20-40 silica sand 30]WCR 4.5in. ID
R-13 1 958.3] 1018.7 0.01]20-40 silica sand 10.7]WCR 4.5in. 1D
R-14 1] 1200.6] 1233.2 0.01]20-40 silica sand 22.5]WCR 4.5in. 1D
R-14 2] 1286.5] 1293.1 0.01]20-40 silica sand 22.5|WCR 4.5in. 1D
R-15 958.6] 1020.3 0.01]20-40 silica sand 10.3|WCR 5.0in. ID
R-16 1 641 648.6 0.01]20-40 silica sand 32.1]JWCR 4.5 in. ID, behind casing, non functional
R-16 2, 863.4/ 870.9 0.01]20-40 silica sand 32.1|WCR 4.5in. ID
R-16 3] 1014.8] 10224 0.01]20-40 silica sand 32.1|WCR 45in. 1D
R-19 1 827.2 843.6 0.01]6-9 sand 37.9|WCR 4.5in. 1D
R-19 2 893.3 909.6 0.01]6-9 sand 37.9|WCR 4.5in. ID
R-19 3| 11714] 12154 0.01]6-12 sand 37.8|WCR 4.5in. ID
R-19 4] 14102 14174 0.01]6-12 sand 37.9|WCR 4.5in. ID
R-19 5| 1582.6| 1589.8 0.01|6-9 sand 37.9|WCR 4.5in. ID
R-19 6] 1726.8] 17339 0.01|6-9 sand 37.9|WCR 4.5in.ID
R-19 7] 1832.4] 1839.5 0.01]20-40 silica sand 37.9|WCR 4.5in. ID
R-2 906.4 929.6| 0.02]10-20 silica sand 13.7|Kleinfelder 2004 WCR [4.46 in. ID
R-20 1 904.6 912.2 0.01]20-40 silica sand 16.8|WCR 4.5in. 1D
R-20 2| 11474] 1154.7 0.01[20-40 silica sand 16.8|WCR 4.5in. 1D
R-20 3| 1328.8] 1336.5 0.01}20-40 silica sand 16.8|WCR 4.5in. 1D
R-21 1 888.8 906.8| 0.02}10-20 silica sand 34.6|WCR 6.0in. ID
R-22 1 872.3; 914.2 0.01]6-9 sand 36.7{WCR 4.5in. ID
R-22 2 947 988.9, 0.01}20-40 silica sand 36.7{WCR 4.5in. ID
R-22 3} 1272.2] 1278.9 0.0116-9 sand, Fm sand 36.7JWCR 4.5in. 1D
R-22 4] 1378.2] 1384.9 0.01]8-12 sand 36.7JWCR 4.5in. 1D
R-22 5]  1447.3] 14523 0.01]20-40 silica sand 36.7]WCR 4.5in. ID
R-23 1 816 873.2 0.01]20-40 silica sand 13.1]JWCR 4.5in. 1D
R-25 1 737.6 758.4 0.01]20-40 silica sand 30]WCR 5.17 in. ID
R-25 2 882.6) 893.4) 0.01]20-40 silica sand 30|WCR 5.17.in. ID
R-25 3] 1054.6] 1064.6 0.01]20-40 silica sand 30]WCR 5.17 in. ID, damaged/cement
R-25 4] 1184.6] 11946 0.01]20-40 silica sand 30]WCR 5.17.in. ID
R-25 5| 1294.7| 1304.7 0.01]20-40 silica sand 30]WCR 5.17in. ID
R-25 6] 1404.7] 1414.7 0.01]20-40 silica sand 30]WCR 5.17in.ID
R-25 7{ 1604.7] 1614.7 0.01]20-40 silica sand 30|WCR 5.17in. ID
R-25 8] 1794.7] 1804.7 0.01{20-40 silica sand 30]WCR 5.17in. ID
R-25 91] 1894.7] 1904.7 0.01]20-40 silica sand 30]WCR 5.17 in. ID, screen parted
R-25 92] 1871.5 1875 20-40 silica sand 30|WCR Replacement under packer
R-26 1 651.8 669.9 0.01]10-20 silica sand 34|Kleinfelder Figure 1 5.0in. ID
R-26 2| 1421.8 1445 0.02]10-20 silica sand 34|Kleinfelder Figure 1 4.5in. ID
R-28 934.3 958.1 0.02]10-20 silica sand 22.2|WCR 2004 4.5in. ID
R-31 1 439.1 454.4 0.01/30-70 silica sand 60.6|WCR 4.5in. ID
R-31 2 515 545.7| 0.01]20-70 silica sand 60.6|WCR 4.5in. 1D
R-31 3 666.3 676.3 0.01]20-70 silica sand 60.6|WCR 45in. 1D
R-31 4 826.6) 836.6| 0.01]6-9 sand and slough 60.6|WCR 4.5in. ID
R-31 5| 1007.1] 1017.1 0.01]6-9 sand and slough 60.6|WCR 4.5in. ID
R-32 1 867.5) 875.2] 0.01]20-40 silica sand 21.4|WCR 4.5in. ID
R-32 2 931.8) 934.9) 0.01]20-40 silica sand 21.4|WCR 45in. ID
R-32 3 972.9 980.6) 0.01]20-40 silica sand 214|WCR 4.5in. 1D
R-34 883.7 906.6 0.02|08-20 silica sand 14.1|Kleinfelder 2004 WCR |4.5in. ID
R-4 7929 816 0.02]10-20 silica sand 24|Kleinfelder 2004 WCR ]4.5 in. ID
R-5 1 326.4 331.5 0.01]10-40 silica sand 20.3]WCR 4.5in. ID
R-5 2 372.8 388.8 0.01|slough 20.3|WCR 4.5in. 1D
R-5 3 676.9 720.3 0.01]20-40 silica sand 20.3]WCR 4.5in.ID
R-5 4 858.7, 863.7, 0.01]20-40 silica sand 20.3|WCR 4.5in. ID
R-7 1 363.2 379.2 0.01}20-40 silica sand 39.6|WCR 4.5in. ID
R-7 2 730.4 746.4 0.01}20-40 silica sand 39.6|WCR 4.5in. ID
R-7 3| 895.5 937.4, 0.01}20-40 silica sand 39.6|WCR 4.5in. ID
R-8a 1 705.3 755.7 0.01]slough, 20-40 sand 22|WCR 4.5in. 1D
R-8a 2| 821.3 828 0.01}20-40 silica sand 22|WCR 4.5in. 1D
R-9 1 683 748.5 0.01}20-40 silica sand 9.5|WCR 4.5in. ID
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The groundwater level data for the regional aquifer are from regional aquifer characterization wells
(R-wells) that have been equipped with the Westbay® muitiple port (MP) monitoring system, as well
as from single completion monitoring wells at LANL. Transducers that measure piezometric pressures
typically have a measurement precision of £0.1% of the full-scale measurement capability. Thus, a
typical measurement error for a 100 psi transducer is 0.23 ft, and for a 1000 psi transducer is 2.31 ft.

Groundwater level data for the regional aquifer at LANL are currently being reviewed and validated
according to procedure ENV-WQH-SOP-062, Groundwater Level Data Processing, Review, and
Validation. After groundwater level data are reviewed and validated, the data are being compiled into
a database. Construction and population of the database with water level data is currently ongoing;
these data will be available at wgdbworld.lanl.gov. Table 2.3 lists the data fields currently being
populated in the database and which are included in the in the accompanying groundwater level data
spreadsheets; this table also provides the metadata explanation for data fields included in the
spreadsheets.

Table 2.3. Regional Aquifer Groundwater Level Data Fields and Metadata.
Database Field Metadata
Well Name The common name of the well.
Date and time of the water level measurement. Typically exact for
transducer (XD) measurements. If time of a measurement was not
Date Time documented or is not known for manual water level measurements (MM),
the time was posted as 12:00 noon to prevent the software from defaulting
to midnight.
Raw data pressure measurement in pounds per square inch absolute
(psia). Documented for absolute pressure measurements in Westbay®
wells and for other absolute-measuring transducers. Not documented for
Pressure (psia) compensated transducer measurements. The absolute pressure must be
corrected for the atmospheric pressure present at the surface of the zone
of saturation. Pressure data from single completion wells using
compensated transducers have null values.
Temperature (C) Temperature measured by the transducer in degrees Celsius.

The atmospheric pressure in psia that was used to correct the absolute
water pressure measurement for calculating the water level. This value
represents the calculated or measured atmospheric pressure that is
Atmospheric (psia) | present at the surface of the zone of saturation, not necessarily the
atmospheric pressure that was measured at the ground surface of the
well. Groundwater level data from compensated transducers (usually used
in single completion wells) have null values.

The calculated piezometric water level in ft above mean seal level for
transducer data or the manually measured water level in ft above mean
sea level. For Westbay® data, the piezometric water level is calculated
using the WinGT software from Westbay®. For compensated transducers,
the piezometric water level is calculated by software provided by the
transducer manufacturer.

The logical number of the transducer probe used in Westbay® MP
completion wells. Usually probe 1 is installed in monitoring port 1A, probe
2 in MP2A, etc, but typically different for each Westbay® well installation.
The traveler probe used for groundwater sampling, well installation
pressure measurements, and Westbay® installation trouble-shooting has
arbitrarily been assigned probe #10 for each Westbay® well. Thus, all
groundwater sampling water level data from Westbay® wells can be
obtained by filtering the database for probe #10 (see groundwater
sampling note below). Groundwater level data from single completion
wells have null values.

Piezometric WL (ft)

Probe No.
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Database Field Metadata
The reported status of the Westbay® probe at the time of data collection.
“Shoe out” data indicate that the probe was attached to the port and
measuring formation pressure outside (Po) the Westbay® casing. “Arm
out” data indicate the probe was landed at a port and measuring pressure
inside (Pi) the Westbay® casing. “Arm in” data indicate that the probe was
not landed at a port and the pressure is Pi at an unknown location within
the Westbay® casing. Groundwater level data from single completion
wells have null values.
The description of the probe in a given well. “Traveller” refers to a probe
that is capable of moving to any port within the Westbay® casing to obtain
a pressure measurement. Other probe descriptions typically refer to the
port name where a dedicated transducer has been installed as part of a
string of transducers. Traveller probes typically have a high pressure
rating to operate all possible pressure conditions in a well, and therefore
Probe Description may obtain less precise pressure measurements than probes dedicated to
a specific measurement port, and which typically have lower pressure
ratings and obtain more precise measurements. The type of transducer
used for the pressure measurement is considered in assigning the data
quality code. Groundwater level data from single completion wells indicate
the manufacturer of the transducer or may have null values if the
manufacturer is not known.
The serial number of the pressure transducer used for the measurement.
Null if the serial number is not known.
The port number assigned to a monitoring port within the Westbay®
WinGT software. By convention necessitated by the software, port #1 is
typically assigned to MP1A, port #11 is typically assigned to MP1B, and
port #21 is typically assigned to MP1C, etc. Similarly, port #2 is typically
assigned to MP2A, #12 is assigned to MP2B, #22 is assigned MP2C, etc.
Due to variations in Westbay® installations, the convention may vary
slightly from well to well. Groundwater level data from single completion
wells have null values.
The name of the port assigned during construction as described in the
Port Description Westbay® completion report for each well; e.g. MP1A, MP5B, MP9, etc.
Groundwater level data from single completion wells have null values.
The depth of the Westbay® port from ground surface in ft. Port depth data
Port Depth (ft) are from the Westbay® completion reports for each well. Groundwater
level data from single completion wells have null values.
The method used to obtain the water level measurement shown in the
Piezometric WL field for a record. This field is further described in the
Water Level table in the WQDB.
WL Method Code MM = Manual Measurement data obtained from field notes and/or the
Groundwater level Measurement Form from ENV-WQH-SOP 045;
XD = water level data obtained from pressure transducer measurement.
Null values indicate transducer data (XD).

Probe Status

SN Transducer

Port No.
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Database Field Metadata

The type of data provided in the Piezometric WL field.

DR = Raw data from manual measurement or pressure transducer. Null
values indicate raw data.

DV = Daily value selected from transducer data where raw data may not
be available;

WL Type Code MD = Mean daily value from transducer data, usually a mean of several
measurements obtained during groundwater sampling of
Westbay® wells, see note below.

DI = Transducer data were interpolated from apparently drifting transducer
measurements using manual water level measurements obtained
before and after the transducer data.

Comments Comments about the pressure measurement.

The data quality code assigned by the data steward during data validation

according to ENV-WQH-SOP-062. The data quality codes are listed in the

Data Qual Code table titled “Data Qual Codes” (see Table below). Null values or a value of

“V” indicate data that have been determined to be valid by the validation

procedure.

The validation reason code assigned by the data steward during data

validation according to ENV-WQH-SOP-062. The validation reason codes

Valid Reason Code | are listed in the table titled “Data Validation Reason Codes” (see Table

below). These codes refer to the reason why data have been determined

to be invalid. Data determined to be valid typically have null values.

Note on pressure data obtained from groundwater sampling of Westbay® completed wells.
During groundwater sampling of Westbay® wells, multiple runs are made into the well to collect the
appropriate volume of water from each zone/port. The maximum volume of water that can currently
be collected from an individual run into the well is about 4 L. Therefore it is common for samplers to
make 4 to 10 runs into the well to collect adequate sample volume from an individual port/zone.

To insure and document that the sampling probe connects properly to the port, the inside pressure
(Pi) and outside pressure (Po) data are recorded for each port on the “Groundwater sampling Field
Data Sheet” every run into the well. The Po data represent formation water level data and pressures
typically vary slightly from run to run, partly because the traveler probe used for sampling has a high
pressure rating to accommodate all possible pressures in a well. The higher pressure rating of the
probe may introduce some additional error in the pressure measurements.

In order to calculate the water level from the groundwater sampling pressure data, a representative
Po pressure value was selected for each day that a port was sampled. The single (usually mean)
daily pressure value was determined from field data sheets and was used to eliminate needless noise
in the pressure and resulting water level data and to simplify data entry requirements. The
representative Po pressure data were entered into the Westbay® WinGT software for calculation of
the water level and for storage and archiving of the pressure data. If a significant trend was noted in
the Po pressure data on a particular day, such as a significant lowering of Po pressures during
groundwater sampling, then the individual sampling-run pressure data were entered into the WinGT
software and notes were entered in the comment field to indicate unusual pressure occurrences.
Anomalously high or low Po pressure data that were not repeated in subsequent runs were
eliminated; typically only one representative Po pressure value (usually a mean value) was used to
represent the Po pressure and to calculate water level for a particular day. If sampling occurred at a
port on multiple days, a representative Po pressure value was used for each day of sampling. Thus
the groundwater sampling water level data typically have only one Po value and water level for a
given day.
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Because the time of the sampling run is not recorded on the field data sheet, groundwater sampling
water level data were usually assigned a time of 12:00 noon unless additional information about the
time of the sampling event was available.

Table 2.4 lists the data fields in the GLD table titled “Data Qual Codes” and provides the metadata
explanation for each field.

Table 2.4. Data Quality Codes used in the Groundwater Level Database
Data Quality Data Quality Description Comment
Code
| Data Invalid The data have been determined to be invalid
by the data review and validation procedure
ENV-WQH-SOP-062.
IQ Data Invalid with some Validity = The data have been determined to be invalid
Question by the data review and validation procedure
ENV-WQH-SOP-062, but questions about the
data exist that might be clarified by additional
review of the data after collection of additional
data or further understanding of the well or
equipment conditions that created the data.
\Y Data Valid The data have been determined to be valid
through the data review and validation
procedure ENV-WQH-SOP-062. Null entry
implies data valid.
vQ Data Considered Valid but with  The data have been determined to be valid
some Validity Question through the data review and validation
procedure ENV-WQH-SOP-062. However,
due to some irregularity in the measurement
or collection of the data, some question may
exist about the data that may be answered
after further data collection and review of the
questionable data.
VR Data considered valid but with The accuracy of measurement was less than
reduced measurement accuracy optimal, due to the equipment used or due to
the records available for review. In Westbay®
wells, traveler measurements using a high
pressure-rated transducer are less accurate
than lower-rated transducers; thus these
traveler measurements are typically assigned
this quality code. Manual measurements that
do not contain adequate information
according to ENV-WQH-SOP-045 may be
assigned this quality code.

LA-UR-05-0457 9
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4.0 Groundwater Level Data from Alluvial wells installed since 1997

Table 4-1 lists the alluvial aquifer groundwater monitoring wells installed at LANL since 1994. Alluvial
wells completed since 1994 have been used to monitor water levels during the period 1997 to the
present and are thus included here. Table 4-1 provides the well name, general location, date of
completion, borehole depth, well depth, surveyed location coordinates and ground surface elevations,
and references for the source of location information for each of the of the wells. Table 4-1 is also
included in a worksheet within the file named “Alluvial Well information.xlIs” on the accompanying data
CD.

Table 4-2 lists the well construction information for the alluvial aquifer wells installed since 1994, and
includes information for the depth to the top and bottom of screens, annulus material, perforation size,
and sump length for each well. Table 4-2 is also included in a worksheet within the file named
“Alluvial Well Information.xls” on the accompanying data CD.

Table 4-3 lists well construction and location information for alluvial wells installed in DP Canyon
during September and October 2002 and includes well depths, screened intervals, and surveyed
location coordinates and elevations. All of these wells were constructed without filter packs. All
locations and elevations provided in this table were determined with a survey quality GPS unit. Table
4-3 is also included in a worksheet within the file named “Alluvial Well Information.xIs” on the
accompanying data CD.

Table 4-4 lists the alluvial wells in which water level measurements were monitored with pressure
transducers, the period of record for each well’s transducer water level data, the measurement
intervals, data quality assessment codes, and the names of the Excel spreadsheet files that contain
the data. A comprehensive analysis of the Los Alamos Canyon and Pueblo Canyon data was
provided in the Los Alamos Canyon-Pueblo Canyon Investigation Report (LANL, 2004, ER2004-
0027) previously submitted to NMED in April 2004. The Excel files for each alluvial well monitored
with pressure transducers are included in the accompanying data CD. Table 4-4 is also included in a
worksheet within the file named “Alluvial Well Information.xls” on the accompanying data CD. Plots of
the transducer water level data are provided in Figures 4-1 through 4-26 following Table 4-4 and are
also included in the Excel files for each alluvial well on the accompanying data CD.

Table 4-5 lists the alluvial wells in which water level measurements were measured manually, the
period of record for each well’s transducer water level data, the measurement intervals, data quality
assessment codes, and the names of the Excel spreadsheet files that contain the data. The monthly
manual water level data were previously provided in the Los Alamos Canyon-Pueblo Canyon
Investigation Report submitted to NMED in April 2004. Table 4-5 is also included in a worksheet
within the file named “Alluvial Well Information.xls” on the accompanying data CD. The Excel files
containing the manual water level data are included on the accompanying data CD. Plots of the
manual water level data are included in the Excel file “Manual Alluvial WL Data+Graphs (final).xIs” on
the accompanying data CD.
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Table 4-1. Information and Location Data for Alluvial Aquifer Wells at LANL?

January 27, 2005

Date Borehole Well Depth Ground Surf. Coordinate
Well Name General Location Completed Depth (Ft) (Ft) Easting (ft)° Northing (ft)° Elev. (ft amsl) Survey Method Confidence
18-BG-1 Threemile Canyon 8/1/1994 37.0 35.0 1634152.9 1762575.36 6776.5 | Licensed Surveyor | Good
None - est. from

18-BG-4 Threemile Canyon 2/18/1998 25.0 6.8 1633600 1760750 6725 | FIMAD map Moderate

18-MW-7 Threemile Canyon 7/6/1994 32.0 30.0 1634846.3 1761791.52 6755.5 | Licensed Surveyor | Good

18-MW-8 Threemile Canyon 8/4/1994 40.0 37.9 1634714.3 1760658.14 6747.8 | Licensed Surveyor | Good

18-MW-12 Threemile Canyon 11/6/1996 43.8 41.0 1636139.9 1760607.8 6725.7 | Licensed Surveyor | Good

CDV-16-2655 | Carion de Valle 9/27/1997 12.0 7.6 1611299.50 1764152.90 7583.70 | Licensed Surveyor | Good

CDV-16-2656 | Cafion de Valle 11/5/1997 9.2 8.2 1613634.45 1764932.80 7443.20 | Licensed Surveyor | Good

CDV-16-2658 | Carion de Valle 9/16/1997 12.0 7.2 1615071.40 1764469.60 7375.60 | Licensed Surveyor | Good

CDV-16-2659 | Carion de Valle 9/8/1997 10.0 7 1616712.10 1765035.10 7300.50 | Licensed Surveyor | Good
Los Alamos

LAO-B Canyon 4/28/1994 27.5 27.19 1615148.84 1775170.43 7322.57 | Licensed Surveyor | Good
Los Alamos

LAO-0.3 Canyon 5/27/1994 12.0 11.25 1624799.01 1774511.64 6967.82 | Licensed Surveyor | Good
Los Alamos

LAO-0.6 Canyon 5/6/1994 17.5 13.35 1626748.11 1774332.90 6910.34 | Licensed Surveyor | Good
Los Alamos

LAO-0.8 Canyon 5/11/1994 175 12.85 1627699.74 1774274.66 6887.04 | Licensed Surveyor | Good
Los Alamos

LAO-0.91 Canyon 5/12/1994 16.5 14.85 1628654.28 1774207.01 6861.16 | Licensed Surveyor | Good
Los Alamos

LAO-1.6g Canyon 3/20/1996 36.0 30.82 1636083.42 1772557.63 6657.68 | Licensed Surveyor | Good
Lower Los Alamos

LLAO-1b Canyon 7/16/1997 2417 24.17 1659738.70 1772381.65 5848.84 | Licensed Surveyor | Good
Lower Los Alamos

LLAO-2 Canyon 9/26/1996 32.5 30.64 1662717.26 1773906.36 5770.18 | Licensed Surveyor | Good
Lower Los Alamos

LLAO-3 Canyon 7/22/1997 22.0 21.5 1665475.00 1775952.59 5692.12 | Licensed Surveyor | Good
Lower Los Alamos

LLAO-4 Canyon 9/30/1996 21.0 18.09 1671820.23 1774468.01 55615.21 | Licensed Surveyor | Good
Lower Los Alamos

LLAO-5 Canyon 6/27/1996 42.0 24.22 1672275.43 1774271.64 5504.71 | Licensed Surveyor | Good

MCO-0.6 Mortandad Canyon 2/25/1999 3.1 3.05 1623987.76 1771179.47 7187.92 | Licensed Surveyor | Good

PAO-1 Pueblo Canyon 10/30/1998 16 13.7 1624165.85 1778998.72 6954.5 | Licensed Surveyor | Good

PAO-2 Pueblo Canyon 11/2/1998 16.2 13.91 1625040.9 1778710 6930.4 | Licensed Surveyor | Good

PAO-2.5 Pueblo Canyon 8/31/1998 13.9 10.25 1630646.12 1777700.31 6722.4 | Licensed Surveyor | Good

PAO-3 Pueblo Canyon 8/27/1998 17.5 13.5 1637747.7 1776856.31 6578.6 | Licensed Surveyor | Good
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Table 4-1 (continued). Information and Location Data for Alluvial Aquifer Wells at LANL?

Date Borehole Ground Surf. Coordinate
Well Name General Location Completed Depth (Ft) Well Depth (Ft) Easting (ft)° | Northing (ft)° Elev. (ft amsl) Survey Method Confidence
PAO4 Pueblo Canyon 7/24/1997 15.5 9.82 | 1646090.28 1775098.35 6437.37 | Licensed Surveyor | Good
PAO-5N Pueblo Canyon 3/24/1998 225 15.3 | 1649271.93 1773133.5 6369.79 | Licensed Surveyor | Good
PAQO-58 Pueblo Canyon 3/23/1998 21.9 20.9 | 1649180.35 1772991.48 6368.33 | Licensed Surveyor | Good
Piez. #1: 11.01
Los Alamos Piez. #2: 9.00
LAP-1 Canyon 5/17/2001 12.5 Piez. #3: 7.01 | 1622074.52 1775295.20 7061.18 | Licensed Surveyor | Good
Piez. #1: 11.20
Los Alamos Piez. #2: 8.70
LAP-1.5 Canyon 5/15/2001 12.9 Piez. #3. 6.20 | 1627393.80 1774281.17 6897.32 | Licensed Surveyor | Good
Los Alamos
LAP-1.7 Canyon 5/16/2001 18.5 Piez. #3. 8.50 | 1627554.03 1774282.37 6892.58 | Licensed Surveyor | Good
Los Alamos
LAP-3 Canyon 5/11/2001 10.6 9.48 | 1627746.15 1774243.85 6881.45 | Licensed Surveyor | Good
Piez. #1: 13.64
Los Alamos Piez. #2: 11.12
LAP-3.5 Canyon 5/16/2001 15.0 Piez. #3: 8.62 | 1627925.31 1774291.95 6876.76 | Licensed Surveyor | Good
Piez. #1: 15.68
Los Alamos Piez. #2: 12.65
LAP-4 Canyon 3/21/2001 17.5 Piez. #3: 9.69 | 1640584.00 1772716.99 6536.64 | Licensed Surveyor | Good
Piez. #1: 14.64
Los Alamos Piez. #2: 12.65
LAP-5.7 Canyon 3/23/2001 17.5 Piez. #3: 10.65 | 1645485.10 1771630.21 6441.46 | Licensed Surveyor | Good
Los Alamos
LAP-6 Canyon 3/22/2001 15.0 13.50 | 1646196.02 1771332.32 6424.99 | Licensed Surveyor | Good
LAUZ-1 DP Canyon 1994 NA 10.55 | 1633435.13 1774809.81 7032.42 | Licensed Surveyor | Good
LAUZ-2 DP Canyon 1994 NA 10.47 | 1634014.47 1774728.6 7026.72 | Licensed Surveyor | Good
Martin Spring
16-MW-6293 Canyon 01/27/2000 10 7.3
Martin Spring
16-MW-6294 Canyon 01/26/2000 10 7.6
Martin Spring
16-MW-2695 Canyon 01/31/2000 8 6.9

3 Data are provided for alluvial aquifer wells completed at LANL from 1994 through 2004 from which water level data have been collected since 1997.
® Coordinates are NM State Plane NAD 1983,
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Table 4-2. Well Completion information for Alluvial Aquifer Wells

Top of { Bot.of | Slot Sump Screen
Diameter | Screen | Screen | Size Annulus Length | Information

Well Name (in) (ft) (ft) (in) Filter Pack (ft) Source Screen Comment
16-MW-2693 4 2.0 7.0 | 0.01 | Sand 20-40 0.3 | Field notes [ Sch. 40 PVC; 30-70 sand in prepack
16-MW-2694 4 25 7.3 | 0.01 | Sand 20-40 0.3 | Field notes | Sch. 40 PVC; 30-70 sand in prepack
16-MW-2695 4 1.5 6.5 Sand 20-40 0.3 | Field notes | Sch. 40 PVC; 30-70 sand in prepack
18-BG-1 2 10.0 35.0 NA | NA NA | Field notes | Sch. 40 PVC
18-BG-4 4 25 6.5 | 0.01 | Sand 20-40 0.3 | Gray, 2001 | Sch. 40 PVC
18-MW-7 2 10.0 30.0 NA [ NA NA | Field notes | Sch. 40 PVC
18-MW-8 2 8.0 38.0 NA | NA NA | Field notes | Sch. 40 PVC
18-MW-12 2 5.0 40.0 NA | NA NA | Field notes | Sch. 40 PVC
CDV-16-2655 4 2.3 7.3 [ 0.01 | Sand 30-70 0.3 | Gray, 2001 | Sch. 40 PVC; 30-70 sand in prepack
CDV-16-2656 4 3 8 [ 0.01 | Sand 30-70 0.3 | Gray, 2001 | Sch. 40 PVC; 30-70 sand in prepack
CDV-16-2658 4 1.9 6.9 | 0.01 | Sand 30-70 0.3 | Gray, 2001 | Sch. 40 PVC; 30-70 sand in prepack
CDV-16-2659 4 1.7 6.7 | 0.01 | Sand 30-70 0.3 | Gray, 2001 | Sch. 40 PVC; 30-70 sand in prepack
LAO-B 4 11.84 26.84 | 0.01 | Sand 10-20 0.35 | Gray, 2001 | Sch. 40 PVC
LAO-0.3 4 5.9 10.9 | 0.01 | Sand 20-40 0.35 | Gray, 2001 | Sch. 40 PVC
LAO-0.6 4 8.0 13.0 | 0.01 | Sand 20-40 0.35 | Gray, 2001 | Sch. 40 PVC
LAO-0.8 4 7.5 12.5 | 0.01 | Sand 20-40 0.35 | Gray, 2001 | Sch. 40 PVC
LAO-0.91 4 9.5 14.5 | 0.01 | Sand 20-40 0.35 | Gray, 2001 | Sch. 40 PVC
LAO-1.6g 4 1047 25.47 | 0.01 | Sand 20-40 0.35 | Gray, 2001 | Sch. 40 PVC
LLAO-1b 4 11.32 21.32 | 0.01 [ Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
LLAO-2 4 17.79 27.79 | 0.01 | Sand 10-20 2.85 | Gray, 2001 | Sch. 40 PVC
LLAO-3 4 8.65 18.65 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch.40PVC
LLAO-4 4 5.24 15.24 | 0.01 | Sand 10-20 2.85 | Gray, 2001 | Sch. 40 PVC
LLAO-5 4 11.37 21.37 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
MCOQO-0.6 2.25 1.05 3.05 | 0.01 | Sand 16-40 0.05 | Gray, 2001 [ Stainless steel
PAO-1 4 5.89 10.89 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
PAO-2 4 6.06 11.06 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch.40PVC
PAO-2.5 4 24 7.4 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
PAO-3 4 5.62 10.62 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
PAO-4 4 1.97 6.97 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
PAO-5N 4 7.43 12.43 | 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
PAQO-58 4 8.05 18.05 [ 0.01 | Sand 20-40 2.85 | Gray, 2001 | Sch. 40 PVC
LAP-1#1 2 10.36 10.86 | 0.02 | Sand 8-12 0.15
LAP-1#2 2 8.35 8.85 | 0.02 | Sand 8-12 0.15
LAP-1#3 2 6.36 6.86 [ 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-1.5#1 2 10.55 11.05 | 0.02 | Sand 8-12 0.15
LAP-1.5#2 2 8.05 8.55 | 0.02 | Sand 8-12 0.15
LAP-1.5#3 2 5.55 6.05 [ 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-1.7#3 2 7.85 8.35 | 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-3 2 8.33 9.33 | 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-3.5#1 2 12.99 13.49 | 0.02 | Sand 8-12 0.15
LAP-3.5#2 2 10.47 10.97 | 0.02 | Sand 8-12 0.15
LAP-3.5#3 2 7.97 8.47 | 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-4#1 2 15.03 15.53 | 0.02 | Sand 8-12 0.15
LAP-43#2 2 12.00 12.50 | 0.02 | Sand 8-12 0.15
LAP-4#3 2 9.04 9.54 | 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-5.7#1 2 13.99 14.49 | 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAP-6 2 10.35 13.35 | 0.02 | Sand 8-12 0.15 | Gray, 2001 | Sch. 40 PVC; hand cut slots
LAUZ-1 4 5.35 10.35 NA | NA 0.2 | Field notes | Sch.40PVC
LAUZ-2 4 5.27 10.27 NA | NA 0.2 | Field notes | Sch. 40 PVC
18-BG-1 2 10.0 35.0 NA | NA Sch. 40 PVC
18-8G-4 4 2.5 6.5 | 0.01 | Sand 20-40 0.3 | Gray, 2001 | Sch. 40 PVC
18-MW-7 2 10.0 30.0 NA | NA Sch. 40 PVC
18-MW-8 2 8.0 38.0 NA | NA Sch. 40 PVC
18-MW-12 2 5.0 40.0 NA | NA Sch. 40 PVC
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. . Screen | Screen | Screen Surface

Well Name V'Xg" D(';T' (I?ﬁgt:) St':kl;‘; (# (gebptg) Top Bottom | Length | x coordinate | y coordinate | Elevation

: g 95) | (itbgs) | (ftbgs) | (f) (ft amsl)
1 1 8.81 3.00 5.81 4.71 5.71 1.00

DPBN-1A 2 1 7.82 3.00 4.82 3.72 4.72 1.00 1633437.23 | 1774794.74 7032.29
3 1 6.83 3.00 3.83 1.73 3.73 2.00
1 1 8.59 2.92 5.67 4.47 5.57 1.10

DPBN-1B 2 1 7.46 2.92 4.54 3.34 4.44 1.10 1633445.86 | 1774806.35 7032.71
3 1 6.35 2.92 3.43 1.18 3.33 2.15
1 1 9.13 2.88 6.25 4.65 6.15 1.50

DPBN-1C 2 1 7.63 2.88 475 3.75 4.65 0.90 1633456.98 | 1774815.86 7032.48
3 1 6.71 2.88 3.83 2.13 3.73 1.60
1 1 8.39 2.90 5.49 4.39 5.39 1.00

DPBN-2A 2 1 7.39 2.90 4.49 3.39 4.39 1.00 1633471.62 1774776.47 7033.21
3 1 6.40 2.90 3.50 2.40 3.40 1.00
1 1 8.68 3.00 5.68 4.23 5.58 1.35

DPBN-2B 2 1 7.33 3.00 4.33 263 4.23 1.60 1633480.59 | 1774796.90 7032.02
3 1 5.77 3.00 2.77 1.07 2.67 1.60
1 1 11.33 2.88 8.45 6.60 8.35 1.75

DPBN-2C 2 1 0.59 2.88 6.71 5.91 6.61 0.70 1633484.08 | 1774817.28 7032.98
3 1 8.96 2.88 6.08 4.23 5.98 1.75
1 1 10.06 3.00 7.06 6.21 6.96 0.75

DPBN-3A 2 1 9.32 3.00 6.32 5.22 6.22 1.00 1633510.31 1774771.65 7032.96
3 1 8.30 3.00 5.30 3.20 5.20 2.00
1 1 7.93 2.94 4.99 4.04 4.89 0.85

DPBN-3B 2 1 7.07 2.04 4.13 3.18 4.03 0.85 1633510.04 | 1774785.84 7031.88
3 1 6.19 2.94 3.25 1.30 3.15 1.85
1 1 9.46 2.80 6.66 5.86 6.56 0.70

DPBN-3C 2 1 8.77 2.80 5.97 4.47 5.87 1.40 1633509.72 | 1774807.60 7031.96
3 1 7.37 2.80 4.57 2.47 4.47 2.00
1 1 9.96 2.54 7.42 6.07 7.32 1.25

DPBN-4A 2 1 8.78 2 54 6.24 4.89 6.14 1.25 1633553.44 | 1774775.50 7031.93
3 1 7.51 2.54 4.97 2.62 4.87 2.25
1 1 10.28 2.81 7.47 6.12 7.37 1.25

DPBN-4B 2 1 9.01 281 6.20 4.85 6.10 1.25 1633563.39 | 1774794.89 7031.53
3 1 7.76 2.81 4.95 2.60 4.85 2.25
1 1 11.02 2.50 8.52 7.42 8.42 1.00

DPBN-4C 2 1 10.04 2.49 7.55 6.45 7.45 1.00 1633568.72 | 1774813.56 7032.79
3 1 9.02 2.49 6.53 5.43 6.43 1.00
1 1 8.56 2.12 6.44 5.59 6.34 0.75

DPBN-5A 2 1 7.76 2.12 5.64 4.79 5.54 0.75 1633609.83 | 1774764.78 7030.29
3 1 7.01 2.12 4.89 3.04 4.79 1.75
1 1 11.24 2.57 8.67 6.87 8.57 1.70

DPBN-5B 2 1 9.53 2.57 6.96 5.06 6.86 1.80 1633616.77 1774782.90 7031.05
3 1 7.75 2.57 5.18 3.08 5.08 2.00
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Table 4-3 (continued). DP Canyon Well Information

Well Name V,Xg" D(';T ([?tetrc))tch) Sti:‘;‘; ("t (g?gg) SSI:'I:: " gg;?:r: E(e:::;: x coordinate | y coordinate Eslg\:faat?oen
) (ft bgs) | (ft bgs) (ft) (ft amsl)
1 1 11.73 2.94 8.79 8.24 8.69 0.45
DPBN-5C 2 1 11.25 2.04 8.31 6.06 8.21 215 1633621.16 | 1774800.44 7031.36
3 1 9.10 2.94 6.16 3.91 6.06 2.15
1 1 10.29 2.24 8.05 6.70 7.95 1.25
DPBN-6A 2 1 9.00 2.20 6.80 5.45 6.70 1.25 1633697.52 | 1774739.29 7030.73
3 1 7.78 2.25 5.53 3.13 5.43 2.30
1 1 9.21 2.83 6.38 5.43 6.28 0.85
DPBN-6B 2 1 8.36 2.82 5.54 4.19 5.44 1.25 1633703.17 | 1774757.34 7028.88
3 1 712 2.82 4.30 1.20 4.20 3.00
1 1 11.54 2.88 8.66 7.21 8.56 1.35
DPBN-6C 2 1 10.17 2.88 7.29 4.69 7.19 2.50 1633702.33 | 1774768.73 7029.83
3 1 7.68 2.88 4.80 1.45 4.70 3.25
1 1 11.09 2.85 8.24 6.14 8.14 2.00
DPBN-6D 2 1 9.09 2.85 6.24 4.14 6.14 2.00 1633701.97 | 1774780.55 7030.42
3 1 7.09 2.85 4.24 1.69 4.14 245
1 1 10.90 2.67 8.23 6.63 8.13 1.50
DPBN-7A 2 1 9.41 267 6.74 5.14 6.64 1.50 1633808.42 | 1774731.59 7028.64
3 1 7.89 2.67 5.22 2.62 5.12 2.50
1 1 9.70 2.90 6.80 5.60 6.70 1.10
DPBN-7B 2 1 8.69 2.90 5.79 3.69 5.69 2.00 1633805.08 | 1774752.93 7027.37
3 1 6.70 2.90 3.80 1.10 3.70 2.60
1 1 10.27 2.85 7.42 6.37 7.32 0.95
DPBN-7C 2 1 9.30 284 6.46 5.01 6.36 1.35 1633802.24 | 1774770.32 7028.00
3 1 7.9 2.83 5.08 2.68 4.98 2.30
1 1 9.21 2.51 6.70 6.00 6.60 0.60
DPBN-8A 2 1 8.70 2.51 6.19 5.49 6.09 0.60 1634000.87 | 1774702.96 7025.06
3 1 8.02 2.51 5.51 3.81 5.41 1.60
1 1 8.43 2.23 6.20 5.60 6.10 0.50
DPBN-8B 2 1 7.90 293 5.67 5.07 5.57 0.50 1634006.52 | 1774729.83 7024.34
3 1 7.36 2.23 5.13 3.53 5.03 1.50
1 2 9.12 3.00 6.12 5.45 5.95 0.50 1633449.20 1774802.80 7032.55
DPPN-1.1 2 2 7.80 3.00 4.80 4.13 4.63 0.50 | 1633448.85 | 1774801.43 | 7032.27
3 2 6.30 3.00 3.30 2.63 3.13 0.50 1633448.41 | 1774799.98 | 7032.24
1 2 11.91 3.00 8.91 8.24 8.74 0.50 1633587.18 | 1774792.28 | 7031.65
DPPN-4SN | 2 2 10.77 3.00 7.77 7.10 7.60 0.50 | 1633587.15 | 1774793.52 | 7031.92
3 2 7.66 3.00 4.66 3.99 4.49 0.50 1633586.98 | 1774795.89 | 7031.82
1 2 9.06 3.00 6.06 5.39 5.89 0.50 1633684.52 | 1774756.19 | 7029.72
DPPN-5.7N | 2 2 7.67 3.00 4.67 4.00 4.50 0.50 | 1633686.04 | 1774757.23 | 7029.54
3 2 6.07 3.00 3.07 240 2.90 0.50 1633687.50 | 1774758.17 | 7029.50
1 2 10.45 2.99 7.46 6.79 7.29 0.50 1633973.35 | 1774730.08 | 7024.49
DPPN-7.7 2 2 8.71 3.00 5.71 5.04 5.54 0.50 | 1633974.77 | 1774729.22 | 7024.47
3 2 7.17 2.78 4.39 3.72 4.22 0.50 1633976.25 1774727.90 7024.56
DPW-1.1N NA 2 11.57 2.97 8.60 343 8.43 5.00 1633464.48 | 1774822.64 | 7033.84
DPW-1N NA 2 8.73 2.83 5.90 3.18 5.73 2.55 1633468.54 | 1774838.19 | 7034.65
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Table 4-3 (continued). DP Canyon Well Information

Well Name Vh\fg" D(';T (I?ﬁgt:) Sti(;l;l;[; (ft (29&;2) S?:: " gg:?:r: E:;egeta'r: x coordinate | y coordinate ESI:\:;at?:n

) (ft bgs) | (ft bgs) (ft) (ft amsl)
DPW-1S8 NA 2 9.52 3.00 6.52 1.55 6.35 4.80 1633432.97 | 177481348 | 7032.67
DPW-3.2N NA 2 12.05 3.04 9.01 4.44 8.84 4.40 1633526.38 | 1774831.13 | 7034.53
DPW-3.5N NA 2 10.27 2.95 7.32 1.05 7.15 6.10 1633545.86 | 1774799.15 | 7031.44
DPW-3.5S NA 2 12.26 3.00 9.26 3.09 9.09 6.00 1633539.04 | 1774769.04 | 7032.40
DPW-4.4N NA 2 11.17 2.94 8.23 1.06 8.06 7.00 1633575.91 | 1774791.73 | 7031.09
DPW-4.6N NA 2 11.21 3.05 8.16 4.99 7.99 3.00 1633587.08 | 1774821.51 7032.55
DPW-4.9S NA 2 8.85 2.85 6.00 3.33 5.83 2.50 1633606.94 | 1774760.75 | 7030.93
DPW-5.7N NA 2 10.81 2.91 7.90 2.03 7.73 5.70 1633667.88 | 1774789.22 | 7031.02
DPW-5.8N NA 2 12.07 3.07 9.00 3.83 8.83 5.00 1633673.26 | 1774812.06 | 7032.32
DPW-6.2S NA 2 8.66 3.50 5.16 1.79 4.99 3.20 1633730.93 | 1774739.39 | 7028.90
DPW-6.5N NA 2 10.21 3.00 7.21 3.54 7.04 3.50 1633758.72 | 1774794.01 7030.20
DPW-7.1S NA 2 11.30 2.91 8.39 0.82 8.22 7.40 1633819.62 | 1774737.66 | 7028.76
DPW-7.4N NA 2 9.25 2.96 6.29 4.02 6.12 2.10 1633900.18 | 177477915 | 7028.10
DPW-7.5S NA 2 12.14 3.10 9.04 1.27 8.87 7.60 1633905.30 | 1774716.27 | 7027.50
DPW-7.9S NA 2 10.73 3.04 7.69 0.72 7.52 6.80 1633994.52 | 1774718.22 | 7025.22
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Table 4-4. Summary of Alluvial Water Level Data from Pressure Transducers

Measurement

Data

Well Name Period of Record interval Quality Data File Name

LAO-B 8/25/2000-12/14/2004 hourly \' LAQ-B hourly data 08-25-00 to 12-14-04.xis

LAO-0.3 8/25/2000-12/14/2004 hourly \'A LAO-0.3 hourly data 08-25-00 to 12-14-04.xIs

LAO-0.91 8/25/2000-12/14/2004 hourly \'4 LAQ-0.91 hourly data 08-25-00 to 12-14-04.xls

LAO-1.6g 8/25/2000-12/6/2004 hourly V LAQ-1.6g hourly data 08-25-00 to 12-6-04.xIs

PAO-1 8/22/2000-11/20/2004 hourly \'4 PAO-1 hourly data 08-22-00 to 11-2-04.xIs

PAO-3 8/23/2000-12/15/2004 hourly Vv PAOQ-3 hourly data 08-23-00 to 12-15-04.xls

PAO-4 8/23/2000-12/15/2004 hourly \'s PAO-4 hourly data 08-23-00 to 12-15-04.xis

PAO-5N 8/24/2000-12/15/2004 hourly Vv PAQ-5N hourly data 08-24-00 to 12-15-04.xIs
7/24/2001-9/25/2003

LAP-1 4/7/2004-12/14/2004 30-mimute \ LAP-1 WL data 07-24-01 to 12-14-04.xls
7/24/2001-9/25/2003

LAP-1.5 4/7/2004-12/14/2004 30-mimute \'4 LAP-1.5 WL data 07-24-01 to 12-14-04.xls

LAP-1.7 4/7/2004-12/14/2004 30-mimute \' LAP-1.7 WL data 04-07-04 to 12-14-04.xls
7/24/2001-9/25/2003

LAP-3 4/7/2004-12/14/2004 30-mimute \' LAP-3 WL data 07-24-01 to 12-14-04.xls
11/13/2001-9/25/2003

LAP-3.5 4/7/2004-12/14/2004 30-mimute \' LAP-3.5 WL data 11-13-01 to 12-14-04.xls
4/18/2001-6/13/2003

LAP-4 3/30/2004-12/15/2004 30-mimute \' LAP-4 WL data 4-18-01 to 12-15-04.xIs
7/24/2001-6/13/2003

LAP-5.7 3/30/2004-12/15/2004 30-mimute Vv LAP-5.7 WL data 7-24-01 to 12-15-04.xls
3/23/2001-6/13/2003

LAP-6 4/14/2004-6/16/2004 30-mimute \' LAP-6 WL data 3-23-01 to 6-16-04.xIs

LAUZ-1 3/7/2002-12/4/2003 30-mimute \' LAUZ-1 WL data 03-07-02 to 12-4-03.xls

LAUZ-2 3/7/2002-12/4/2003 30-mimute \'i LAUZ-2 WL data 03-07-02 to 12-4-03.xls

DPPN-1.1 12/19/02-6/19/03 30-mimute \' DPPN-1.1 WL data 12-19-02 to 06-19-03.xls

DPPN-4.5N 12/19/02-6/19/03 30-mimute \' DPPN-4.5N WL data 12-19-02 to 06-19-03.xls

DPPN-7.7 2/4/03-12/4/03 30-mimute \'J DPPN-7.7 WL data 02-04-03 to 12-04-03.xls

DPW-7.18 2/19/03-5/6/03 30-mimute \' DPW-7.1S WL data 2-19-03 to 5-6-03.xls

CDV-16-2655 10/16/1999-10/18/2004 hourly NR CDV-16-2655 WL data.xls

CDV-16-2656 7/22/1999-10/19/2004 hourly NR CDV-16-2656 WL data.xls

CDV-16-2658 7/31/1999-10/19/2004 hourly NR CDV-16-2658 WL data.xls

CDV-16-2659 7/22/1999-10/19/2004 hourly NR CDV-16-2659 WL data.xls

NR = not reviewed
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Table 4-5. Alluvial Water Level Data from Manual Measurements

: Measurement Data .
Well Name Period of Record Interval Quality Data File Name
4/94-8/94; 1/95-4/95; 11/95- Monthl
LAO-B 7/96; 11/96-9/99; 6/00-9/02 y \' Manual Alluvial WL Data+Graphs (final).xls
LAO-B (water Monthly,
sampling data) 6/00-5/02 Quarterly NR Sample_wils_Los Alamos Cyn wells_1-13-04.xis
6/94-10/94; 1/95-4/95; 11/95- Monthl
LAO-0.3 7/96; 11/96-9/99; 6/00-9/02 y \'4 Manual Alluvial WL Data+Graphs (final).xls
LAO-0.3 (water Monthly,
sampling data) 6/00-5/02 Quarterly NR Sample_wls_Los Alamos Cyn wells_1-13-04.xls
5/94-10/94; 1/95-4/95; 11/95- Monthl
LAO-0.6 7/96; 11/96-9/99; 6/00-9/02 y \'4 Manual Alluvial WL Data+Graphs (final).xis
LAQ-0.6 (water Monthi
sampling data) 6/00-10/00 y NR Sample_wls_Los Alamos Cyn wells_1-13-04.xls
5/94-10/94; 1/95-4/95; 11/95— Monthi
LAO-0.8 7/96; 11/96-9/99; 7/00-9/02 Y V' Manual Alluvial WL Data+Graphs (final).xls
6/94-10/94; 1/95-4/95; 11/95— Monthi
LAO-0.91 7/96; 11/96-9/99; 6/00-9/02 Y \' Manual Alluvial WL Data+Graphs (finai).xls
LAO-1.6g 11/96-9/99; 6/00-9/02 Monthly \ Manual Alluvial WL Data+Graphs (final).xls
LAO-1.6g (water Monthly,
sampling data) 4/97; 6/00-11/01 Quarterly NR Sample_wis_Los Alamos Cyn wells_1-13-04.xls
LLAO-1b 8/97-9/99; 6/00-9/02 Monthly \ Manual Alluvial WL Data+Graphs (final).xls
LLAO-1b (water Monthly,
sampling data) 2/99; 6/00-5/02 Quarterly \ Sample_wis_Los Alamos Cyn wells_1-13-04.xls
LLAO-2 11/96-9/99; 6/00-9/02 Monthly \ Manual Alluvial WL Data+Graphs (final).xls
LLAO-3 8/97-9/99; 6/00-9/02 Monthly v Manual Alluvial WL Data+Graphs (final).xls
LLAO-4 11/96-9/99; 6/00-9/02 Monthly \ Manual Alluvial WL Data+Graphs (final).xls
LLAO-4 (water Monthl
sampling data) 5/97; 6/00-10/00 y NR Sample_wis_Los Alamos Cyn wells_1-13-04.xls
LLAO-5 11/96-9/99; 6/00-9/02 Monthly Y Manual Alluvial WL Data+Graphs (final).xis
LLAO-5 (water Monthly,
sampling data) 5/97; 6/00-05/02 Quarterly NR Sample_wis_Los Alamos Cyn wells_1-13-04.xls
3/99-9/99; 8/00; 1/01-7/01; Monthi
MCO-0.6 1/02-3/02 y \'J Manual Alluvial WL Data+Graphs (final).xls
PAO-1 11/98-9/99; 6/00-9/02 Monthly v Manual Alluvial WL Data+Graphs (final).xls
PAO-1 (water Monthly,
sampling data) 6/00-5/02 Quarterly NR Sample_wls_Pueblo dk_sp_1-05-04.xIs
PAO-2 11/98-9/99; 6/00-9/02 Monthly v Manual Alluvial WL Data+Graphs (final).xls
PAOQO-2 (water Quarterl
sampling data) 06/01-10/01 Y NR Sample_wis_Pueblo_dk_sp 1-05-04.xls
12/98-9/99; 8/00-1/01; 6/01— Monthi
PAO-2.5 9/02 Y \' Manual Alluvial WL Data+Graphs (final).xls
PAO-3 11/98-9/99; 8/00-9/02 Monthly v Manual Altuvial WL Data+Graphs (final).xis
PAO-3 (water Quarteri
sampling data) 04/01-10/01 y NR Sample_wls_Pueblo_dk_sp_1-05-04.xls
PAO-4 8/97-9/99; 6/00-9/02 Monthly \ Manual Alluvial WL Data+Graphs (final).xls
PAQO-4 (water Monthly,
sampling data) 6/00-5/02 Quarterly NR Sample_wls_Pueblo_dk_sp 1-05-04.xls
PAO-5N 3/98-9/99; 6/00-9/02 Monthly v Manual Alluvial WL Data+Graphs (final).xls
PAO-5N (water Monthly,
sampling data) 6/00-10/00; 6/02 Quarterly NR Sample_wls_Pueblo_dk_sp 1-05-04.xls
PAQ-5S 3/98-9/99; 6/00-9/02 Monthly V Manual Alluvial WL Data+Graphs (final).xls
LAUZ-1 8/97-10/98 Variable \ Manual Alluvial WL Data+Graphs (final).xls
LAUZ-1(water Quarter!
sampling data) 08/97-10/98; 04/01-05/02 y NR Sample_wls_tos Alamos Cyn wells_1-13-04.xls
LAUZ-2 8/97-10/98 Variable \ Manual Alluvial WL Data+Graphs (final).xis
LAUZ-2 (water Quarter!
sampling data) 08/97-10/98 Y NR Sample_wls_Los Alamos Cyn wells_1-13-04.xis
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Table 4-5 (continued). Alluvial Water Level Data from Manual Measurements

Well Name Period of Record Me?;léﬁgent Q[l);tliaty Data File Name

18-BG-1 6/00-7/00 Variable NR Manual Alluvial WL Data+Graphs (final).xls
18-BG-4 6/00-7/00 Variable NR Manuat Alluvial WL Data+Graphs (final).xls
18-MW-7 6/00—7/00 Variable NR Manual Alluvial WL Data+Graphs (final).xls
18-MW-8 6/00-7/00 Variable NR Manual Aliuvial WL Data+Graphs (final).xls
18-MW-12 6/00-7/00 Variable NR Manual Alluvial WL Data+Graphs (final).xls
16-MW-6293 10/00-01/05 Variable - NR TA-16 alluvial wells field parameters2.xls
16-MW-6294 10/00-01/05 Variable NR TA-16 alluvial wells field parameters2.xls
16-MW-6295 03/00-01/05 Variable NR TA-16 alluvial wells field parameters2.xls

NR = not reviewed
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to constrain the contours; these are indicated by a colored checkered symbol. Other water supply
wells, not used to estimate the contour elevations, are indicated for reference by grey checkered
symbols.

The sources of data include published reports (Koch and Rogers, 2003; Koch et al., 2004), well
completion reports, and personal communication from LANL staff involved in drilling. Recent R-well
water level data are from the Water Quality and Hydrology (WQH) water quality database (WQDB),
these data will be available at wgdbworld.lanl.gov. The R-well data should be considered preliminary
and subject to change. Data used are listed in Table 5.1.

Table 5.1. Water Level Data used to create the Revised Piezometric Water Level Contours for
the Top of the Regional Aquifer at LANL.

Water Water
Well Name- Elevation Data Well Name- |Elevation| Data
Screen Zone (ft) Vintage Screen Zone (ft) Vintage
CDV-R15-3-4 6020.1 2004 R-14-1 5883.7 2005
CDV-R-37-2-2 6138.8 2004 R-15 5851.7 2005
DT-10 5919.8 2003 R-16-2 5642.9 2004
DT-5A 5958.8 2003 R-18 6118.0 2004
DT-9 5917.9 2002 R-19-3 5888.0 2005
G-1A 5705.0 2001 R-20-1 5865.9 2003
G-2A 5750.7 2001 R-21 5853.4 2004
G-3A 5704.5 2001 R-22-1 5762.9 2004
G-4A 5784.0 2001 R-23 5696.6 2004
G-5A 5848.4 2001 R-25-5 6232.3 2004
H-19 6228.0 1949 R-26-1 7034.8 2003
LA-4 5706.0 1987 R-28 5839.4 2005
LA-5 5673.0 1987 R-31-3 5827.9 2002
LA-6 5678.0 1995 R-32-1 5857.8| 2005
R-1 5879.9 2005 R-33 5877.0 2004
R-2 5874.0 2004 R-34 5834.0 2004
R-5-3 5769.2 2004 TW-1 5840.2 2003
R-7-3 5879.6 2004 TW-2 5847.7 2000
R-8 5836.0 2004 TW-3 5812.5 1999
R-9 5691.0 2004 TW-4 6071.5 2003
R-12-3 5695.9 2004 TW-8 5875.5 2003
R-13 5837.4 2005

Timing of data collection. The red symbols represent recent measurements (the oldest data in this
group is TW-3, measured in 1999). Data from the Guaje wellfield are “non-pumping” water levels.
Some older data were included to improved the spatial extent of measurements; these are indicated
by blue symbols. We use the water level at H-19, which has not been measured since 1949. The
error associated with including this older data point can be assessed by examining historical trends in
TW-4, which is closer than H-19 to water supply wells. Water levels have declined ~4 ft in 40 years
due to water supply pumping; therefore the expected error at H-19 due to temporal trends is
approximately 4 ft.

Water levels in Los Alamos Canyon wells (LA-4, LA-5, LA-6) are also used to improve spatial

distribution of measurements. The most recent measurements, listed in Table 5.2, are used to
constrain the contours. If water levels in these wells have continued to recover since the last
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measurement, they may be approaching 1948 levels. The range of water levels shown for each well
in Table 5.2 is a rough approximation to the degree to which data on the map may underestimate
current water levels in these wells.

Table 5.2. Water Level Data from Wells in Lower Los Alamos Canyon.

Water Water Approximate

Well level Year level Year Uncertainty
LA-4 5706 1987 5786 1948 80
LA-5 5673 1987 5769 1948 96
LA-6 5678 1995 5765 1948 87

Water levels in the vicinity of the Rio Grande. Hydrologic data available in the vicinity of the river
include heads measured in R-16, spring elevations, and river elevations. It is likely that some springs,
particularly those significantly higher in elevation than the river (e.g. Ancho Spring, Basalt Spring) are
discharging perched aquifers and so their elevations should not be used to constrain the contours. It
has not been demonstrated that major ion chemistry in perched aquifers is distinct from major ion
chemistry in the regional aquifer, and so major ion chemistry of spring waters cannot be used to
distinguish between the two water types. To acknowledge uncertainty in the hydrologic system near
the Rio Grande, we have not extended contours east of the 5700 foot contour.

6.0 Revised Water Level Decline Rate Map
(By David Rogers and Richard Koch)

We prepared a new map (Figure 6.1) that shows the revised preliminary annual water level decline
rate at LANL for the top of the regional aquifer. This map is an updated version of the “Map showing
annual rate of change of water level in test wells, 1992-2003" which is figure 14 in Koch et al. (2004).
That report provided an evaluation of data quality and a data interpretation for groundwater level
records that include up to fifty years of manual readings and ten years of transducer readings from
eight regional aquifer wells at Los Alamos. Data used in that map are given in Table 6.1. Data from
more recently drilled wells were not included because those wells were not part of the scope of that
particular report.

Figure 6.1 adds decline rates determined for recently drilled regional aquifer wells (Table 6.2) to the
values we used in the previous map in Koch et al. (2004). Water level decline rates determined from
recently drilled wells may be of lower quality than Test Well values, or not obtainable, because the
period of record is short, data may be sparse due to the short record period, and water levels in the
wells may not have immediately stabilized after well construction and drilling. For these reasons,
decline rates could not be determined for ali of the recently drilled wells. The quality of data added to
the new map is discussed in more detail below.

The updated map (Figure 6.1), which combines values from new wells and those previously
published in Koch et al. (2004), is similar to the earlier map in that report. Addition of more values
adds detail to the prior map. The main features of the map are an area of high water level decline rate
(over 1 ft/yr) along Pueblo Canyon, which lies at the northern edge of data coverage, and an
elongated zone of high decline rate (up to 0.8 ft/yr) that runs north to south, just east of and including
PM-5, PM-4, and PM-2. This zone then extends east along Pajarito Canyon to R-23.

To determine water level decline rate values from recent characterization wells, we tabulated the
manual readings or pressure readings obtained during sampling (in the case of Westbay wells) and
transducer readings for each well. Pressure readings were converted to water level values. We
looked at the length of record for the water level measurements, the overall trends, and determined
whether the data gave a valid water level decline rate. Table 6.2 includes the period of record,
identification and depth of zone used to determine the rate, notes on the type of data used to
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determine the rate, and an evaluation of data quality. We determined decline rates by linear fit to data
or by differencing initial and final values, depending on the type of data available.

One possible limitation in the use of sampling pressures (inside and outside the Westbay casing) is
that the transducer used for these measurements has a high pressure rating and therefore lower
precision than transducers installed in a well. We have found that a series of measurements obtained
during sampling with a given transducer may track with related installed transducer measurements
but have a slight offset. In cases where a different pressure transducer is later used for obtaining
sampling pressures, the data may continue to track transducer data but have a different offset due to
the lower precision of the sampling transducer. Therefore, a series of water levels based only on
sampling pressures may yield a less precise water level slope through time.

An identification and discussion of data used in the water level decline rate map follows.
e CDV-R-15-3 and CDV-R-37-2 have long stable transducer records.

e R-1and R-2 are newly drilled and have insufficient data to determine a water level decline
rate.

¢ For R-5 we omitted the earliest values from a port that went dry later. R-5 shows the largest
decline rate for data used on the map, and is opposite in sign to the 10-year rise seen at
nearby TW-1, but is similar to the recent trend at TW-1.

e R-7 has a long, stable transducer record.
¢ R-8ais newly drilled and has inadequate data.

¢ R-9 has a long record of manual water level measurements, and R-12 has a long record of
sampling pressure measurements.

¢ R-13, R-14, and R-15 each have a good series of either manual or sampling pressure
measurements although R-15 has one obviously bad value that is 30 ft off; a possible
transcription error.

e R-16 has limited data from sampling pressures and shows the only increase in water level in
the values used.

e R-19 has limited but stable sampling pressure data.

e For R-20 we used the sampling pressure data for the period following the PM-2 aquifer test,
as that test created a large temporary fluctuation in water level in that well.

e R-21 had insufficient data.
e For R-22 we used the sampling pressure data.

e The data for R-23 give a high decline rate; we omitted the first value and think the remaining
values may be questionable.

e The regional ports in R-25 and the intermediate ports show very different water level
behaviors, making it difficult to determine what the trend at the top of the regional aquifer may
be. Additional review of these data are necessary.

e R-26 and R-28 are recently drilled and have insufficient data.
e R-31 has stable transducer data.

* R-32 had data affected by the PM-2 aquifer test and we could not obtain a decline rate for the
well.

¢ R-34 has data too sparse to determine a rate.

o Data for Test Wells are discussed in Koch et al. (2004). The decline rates for these wells
cover an approximately ten year period which is longer than for any of the more recent wells.
As noted, we omitted the water level rise in TW-1, which occurred over the past 10 years,
from the map. Water levels in both R-5 and TW-1 have fallen in recent years. The water level
in TW-1 has declined since a high in June 2000 at a rate of over 10 ft/yr. Data for R-5 begin
in July 2001.
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Figure 6.1. Revised Preliminary Map of Annual Water Level Decline Rate at LANL.
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Table 6.1. Tabulation of water level decline rates from Test Well water level data

Water Water
Most Level Rate of Level 1992 -
Recent Change | Change Change 2003
Initial Water Recent since since Elevation since Rate of
: Initial Water | Elevation | Elevation | Elevation| No. of |installatio|installatio|around 1992 No. of about change
Well Elevation (ft)] Year (ft) Year Years n (ft) n (ft/yr) (ft) Year Years | 1992 (ft) | (ft/yr)
TW-1 5776.9 1951 5840.2 2003 52 63.3 1.22 5831.7 1992 11 8.5 0.77
TW-2 5888.7 1949| 5847.7 2000 51 -41.0 -0.80 5856.4 1992 8 -8.7 -1.09
TW-3 5844.4 1951 5812.2 2001 50 -32.2 -0.64 5819.8 1992 9 -7.6 -0.84
TW-4 6078.5 1951 6071.5 2003 52 -7.0 -0.13 6072.6 1992 11 -1.1 -0.10
TW-8 5907.5 1960 5878 2003 43 -29.5 -0.69 5885.2 1992 11 -7.2 -0.65
DT-5A 5970.7 1960 5958.8 2003 43 -11.9 -0.28 5961.2 1993 10 -2.4 -0.24
DT-9 5931.7 1960 5917.9 2002 42 -13.8 -0.33 5921 1992 10 -3.1 -0.31
DT-10 5929.3 1960] 5919.8 2003 43 -9.5 -0.22 5923.4 1993 10 -3.6 -0.36
Data from Koch et al. (2004).
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Table 6.2. Tabulation of water level decline rates from R well water level data since 1997.

from rates
initial and|  from
final data| linear fit
(all units in ft uniess noted) values | to data
water
water water level
Portor | Portor initial duration | duration | water level level deciine
Well Port screen screen water final water | of record | of record | level decline | decline rate data quality note on
Well Elevation name depth | elevation finitial date| level |final date level (days)' (years) | decline |rate (ft/yr)|rate (ft/yr)] (ft/day) |note on data used for rate| decline rate
CDV-R-15-3 7258.9] MP4A 1254.4]  6004.5] 03/01/01] 6020.62] 01/06/05 6020.04 1385 3.85) 0.58 0.15) 0.15{  0.0004|transducer data Valid
CDV-R-37-2 7330.6] MP2A 1200.3]  6130.3| 08/08/03] 6137.76] 01/05/05 6137.47 507 1.41 0.29 0.20 0.18] 0.0005[transducer data Valid
R-1 6881.31 single 1031.1 5850.2| 01/07/05{ 5879.95] 01/10/05 5879.99 3| 0.01 -0.04 -4.29 manual data- short record| Inadequate data
R-2 6690.01 _single 906.4] 5783.6 0 0.00 Inadequate data
sampling pressure data-
sparse, omitted first Valid with
R-5 6472.6] MP3A 695| 5777.5| 11/13/01] 5777.49] 09/29/04 5768.70 1036 2.88 8.79 3.05) 1.68|  0.0046|value assumptions
R-7 6779.2] MP3A 915.1] 5864.1| 03/01/01| 5881.58] 12/15/03 5880.06 1004 2.79 1.52 0.54 0.55| 0.0015|transducer data Valid
R-8a 6544.7 MP1A 711.1] 5833.6 sampling pressure data _|{Inadequate data
R-9 6382.8[ single 683.0] 5699.8| 03/02/98] 5695.93] 05/27/04 5691.04 2245 6.24 4.89 0.78| 0.80] 0.0022[manual data Valid
sampling pressure data-
same slope for 2 yrs
R-12 6499.6] MP3A 810.8 393.7| 09/20/00] 5696.30] 06/03/04 5695.42 1333 3.70 0.88) 0.24 0.18| _0.0005|transducer data Valid
R-13 6673.1 single 958.3] 5714.8| 02/25/02] 5839.05] 01/03/05 5836.95 1028) 2.86) 2.10 0.74 0.62| 0.0017[manual data Valid, limited data
R-14 7062.1f MP1A 1204.5] 5857.6] 11/23/02] 5884.18] 11/04/04 5883.42 701 1.95 0.76) 0.39 0.37 0.001|sampling pressure data__|Valid, limited data
manual data- one bad
value- use first decline
R-15 6820.0] single 958.6] 5861.4] 09/06/99] 5856.20f 12/23/04 5851.85 1907 5.30 4.35 0.82] 0.47|  0.0013|rate Valid, limited data
Questionable, limited
R-16 6256.9] MP2A 866.1] 5390.8| 12/14/02| 5642.27} 12/02/04 5642.89 708, 1.97 0.62 -0.32 -0.29| -0.0008|sampling pressure data__|data
R-19 7066.3] MP3A 1190.7| 5875.6] 09/11/00] 5890.41} 06/14/04 5887.92 1353 3.76 2.49 0.66! 0.55]  0.0015[sampling pressure data_{Valid, limited data
sampling pressure data
after PM-2 aquifer test,
R-20 6694.4] MP1A 907| 5787.4] 01/18/03] 5867.57} 11/05/04 5865.82 647 1.80| 1.75 0.97 0.84|  0.0023{2004 only Valid post aquifer test
short record- data
R-21 6656.2| single 888.8] 5767.4 indeterminate Inadequate data
sampling pressure data-
R-22 6650.5 MP1A 907.1] 5743.4] 06/19/01] 5764.79{ 06/21/04 5762.60 1082 3.01 2.19 0.73] 0.58]  0.0016}omitted first two values |Valid
R-22 6650.5[ MP1A 907.1] 5743.4] 03/26/03] 5763.43] 06/21/04 5762.89 445 1.24 0.55) 0.44 0.51] 0.0014ftransducer data
manual data omitted 1st |Valid w/ questions,
R-23 6527.8| single 816] 5711.8] 10/08/02] 5699.45] 09/24/04 5696.41 706, 1.96) 3.04) 1.55 0.80|  0.0022|data points limited data set
data and trend Questionable data
R-25 7516.1] MPSA 1303.4 6212.7 indeterminate from regional ports
R-26 7641.6] MP2A 1427]  6214.6 no data Inadequate data
R-28 6728.5] single 934.3] 5794.2 no data Inadequate data
R-31 6362.5 MP2A 542.5] 5820.0] 04/07/00] 5830.41] 03/19/04 5827.59 1422 3.95 2.82 0.71 sampling pressure data
R-31 6362.5| MP2A 542.5] 5820.0] 05/04/00] 5830.05] 08/28/02 5829.17 834, 2.32 0.88) 0.38) 0.37 0.001]transducer data Valid
Inadequate data,
sampling pressure- data |affected by PM-2
R-32 6637.6] MP1A 870.9] 5766.7] 12/14/02] 5859.04] 11/16/04 5857.86 692 1.92 1.18 0.61 0.40] 0.0011|sparse and uneven aquifer test
transducer data- short,
R-32 6637.6] MP1A 870.9] 5766.7] 01/21/03] 5858.48] 01/03/05 5857.75 702 1.95, 0.73 0.38) -1.97} -0.0054|uneven record
manual data- sparse,
R-34 6630.0] single 883.7| 5746.3} 08/10/04| 5833.82} 01/10/05 5836.06 150 0.42 -2.24 -5.38 -5.59] -0.0153|short record Inadequate data
Note: best values highlighted
1. Number of days calculated assumes 360 days/year (using an Excel worksheet function).
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8.0 Appendix A: Field Notebook Copies and Field Data Sheets

Part 1: “Untitled” Logbook for transducers — ESH-18 from 4/99-5/03
This notebook contains field data and activities associated with pressure
transducers and manual water levels in alluvial, intermediate, and regional
wells.

Part 2: “Westbay Installation, Retrieval, and Surface Check Field Records”. Field
records from the installation and retrieval of pressure transducers at the
following wells:

R-5 10/29/03 — 1/23/04

R-7 8/28/02 — 12/15/03
R-9i  6/8/01 —2/3/04

R-12  12/14/00 - 7/30/02
R-14  1/21/03 — 12/14/04
CDV-R15-3 4/23/01 — 10/22/04
R-19 12/10/04

R-20 1/23/03 — 12/17/04
R-22  11/5/02 — 6/21/04

R-25 4/30/00 — 12/03/03
R-31  8/29/01 — 03/17/04
R-32  1/21/03 — 12/7/04
CDV-R37-2 8/8/03 — 1/5/05

Part 3: “Transducer Field Data,” from 11/2003-1/2005; copies of field notebook
containing data associated with installing, maintaining, and removing
pressure transducers for ENV-WQH.

Part 4: “Alluvial Well Probes” ER-2001-0088, 11/00-01/02; and “Alluvial Well Probes
#2” ER-2001-0088, 1/02-5/03. Notebook copies containing field data relating
to the installation, removal, calibration, and maintenance of pressure
transducers used to obtain water level data from alluvial groundwater wells in
Los Alamos canyon, Pueblo canyon, and DP canyon. Field data includes
alluvial wells: LAO-B, LAO-0.3, LAO-0.91, LAO-1.6g, PAO-1, PAO-2, PAO-3,
PAO-4, PAO-5N, LAUZ-1 and LAUZ-2.

Part 5: “Los Alamos, Pueblo, and Mortandad Water Levels” ER-2001-0089, 01/01-
09/02. Field notebook copies containing manual water level measurements
for alluvial groundwater wells: LAO-B, LAO-0.3, LAO-0.6, LAO-0.8, LAO-
0.91, LAO-1.6g, PAO-1, PAO-2, PAO-2.5, PAO-3, PAO-4, PAO-5N, PAO-5S,
and MCO-0.6 in Los Alamos, Pueblo, and Mortandad canyons.

Part 6: “Piezometer and Well Installation Activities in Los Alamos and Pueblo
Canyons,” ER2001-0230, 03/01-07/02; and “Piezometer Activities in Los
Alamos Canyon (including DP Canyon)” ER2001-0230 Vol.2, 05/02-06/03.
Field notebook copies containing field data and activities related to the
installation, development, and water level monitoring of piezometers in Los
Alamos canyon, Pueblo canyon, and DP canyon.

Part 7: Water-Level Elevation Data Sheets from the DP Canyon tracer study, 11/02-

08/03, hard copies. Water level field forms from the DP Canyon tracer study,
11/02-08/03.
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Part 8:

Part 9:

Part 10:

Part 11:

LA-UR-05-0457

“LA/Pueblo Field Logbook #461”, 10/99-10/01. Field notebook copies
containing general field data and activities for canyons investigations. This
notebook includes some manual water level data collected during alluvial
groundwater sampling in Los Alamos and Pueblo canyons.

“Surface and Alluvial Sampling in Los Alamos, DP, and Pueblo Canyons,”
ER ID 4931-4840, 10/01-7/02. Field notebook copies containing some
manual water level data obtained while collecting alluvial groundwater
samples in Los Alamos, Pueblo, and DP canyons.

ER2002-0320 Log Book Volume 1 “Hydrogeologic and CMS Investigations at
TA-16, PRS 16-021©-99, IT Corp.; 5/98-9/99.

ER2002-0320 Log Book Volume 2 “Hydrogeologic and CMS Investigations at
TA-16, PRS 16-021©-99, IT Corp.; 11/99-9/01.

ER2002-0320 Log Book Volume 3 “Hydrogeologic and CMS Investigations at
TA-16, PRS 16-021©-99, IT Corp.; 9/01-11/04.

Field notebook copies containing field data and activities pertaining to TA-16,
PRS 16-021. These notebooks include manual water level data, and
pressure transducer field activities for alluvial groundwater wells: CdV-16-
2655, CdV-16-2656, CdV-16-2657, CdV-16-2658, CdV-16-2659, CdV-16-
2660.

“DP Canyon Tracer Study Field Notebook” ER ID 4932-4866

September 2002 — January 2003

“DP Canyon Tracer Study Field Notebook” ER 1D 4931-6335

February 2003 — April 2003

These field notebooks contain field data and activities associated with the DP
Canyon Tracer Study. Field data includes manual water level data, and field
data for the installation and removal of pressure transducers in piezometers
and alluvial groundwater wells in DP Canyon.
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9.0 Appendix B. Groundwater Level Monitoring Program Quality Assurance Project Plan and

9.1

9.2

9.3

9.4

9.5

Standard Operating Procedures

Quality Assurance Project Plan

RRES-WQH-SOP-045, Manual Water Level Measurements

ENV-WQH-SOP-016, Pressure Transducer Installation, Removal, and Maintenance

ENV-WQH-SOP-062, Groundwater Level Data Review and Validation

ENV-WQH-SOP-064, Westbay® Pressure Transducer Installation, Removal, and
Maintenance
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10.0 Appendix C. Files included on attached CD
The below described water level data files are included in the enclosed data compact disk (CD).

10.1 Regional Aquifer and Intermediate Zone Files

Excel spreadsheet file containing location information and construction information for regional
aquifer and intermediate wells.

Regional & Intermediate well information.xls

Excel spreadsheet files containing location data, port data, screen information, data QA, time series
chart, and water level data for regional aquifer and intermediate zone wells.

CdVR-15-3 GW Level Data.xls
CdVR-37-2 GW Level Data.xls
R-5 GW Level Data.xls
R-7 GW Level Data.xls
R-9 GW Level Data.xis
R-12 GW Level Data.xls
R-13 GW Level Data.xls
R-14 GW Level Data.xls
R-15 GW Level Data.xls
R-16 GW Level Data.xls
R-19 GW Level Data.xls
R-20 GW Level Data.xls
R-21 GW Level Data.xls
R-22 GW Level Data.xls
R-23 GW Level Data.xls
R-25 GW Level Data.xls
R-28 GW Level Data.xls
R-31 GW Level Data.xls
R-32 GW Level Data.xls
R-33 GW Level Data.xls
R-34 GW Level Data.xls

MCOBT-4.4 GW Level Data.xls
R-9i GW Level Data.xls

10.2 Alluvial Groundwater Data Files

Excel spreadsheet file containing location information and construction information for alluvial wells.
Alluvial Well Information.xls

Excel spreadsheet file containing manual water level data for alluvial wells.
Manual Alluvial WL Data+Graphs (final).xls
Sample_wls_Los Alamos Cyn wells_1-13-04.xls

Sample_wls_Pueblo_dk_sp_1-5-04.xls
TA-16 alluvial Wells Field Parameters2.xls
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Excel spreadsheet files containing time series charts and water level data for alluvial wells.

LAO-B hourly data 08-25-00 to 12-14-04.xIs
LAO-0.3 hourly data 08-25-00 to 12-14-04.xls
LAO-0.91 hourly data 08-25-00 to 12-14-04 .xls
LAO-1.6g hourly data 08-25-00 to 12-6-04.xlIs
PAO-1 hourly data 08-22-00 to 11-2-04.xIs
PAO-3 hourly data 08-23-00 to 12-15-04.xls
PAO-4 hourly data 08-23-00 to 12-15-04.xls
PAO-5N hourly data 08-24-00 to 12-15-04.xls
LAP-1 WL data 07-24-01 to 12-14-04 .xls
LAP-1.5 WL data 07-24-01 to 12-14-04.xlIs
LAP-1.7 WL data 04-07-04 to 12-14-04.xls
LAP-3 WL data 07-24-01 to 12-14-04.xls
LAP-3.5 WL data 11-13-01 to 12-14-04.xls
LAP-4 WL data 4-18-01 to 12-15-04.xls
LAP-5.7 WL data 7-24-01 to 12-15-04.xIs
LAP-6 WL data 3-23-01 to 6-16-04.xIs
LAUZ-1 WL data 03-07-02 to 12-4-03.xis
LAUZ-2 WL data 03-07-02 to 12-4-03.xIs
DPPN-1.1 WL data 12-19-02 to 06-19-03.xIs
DPPN-4.5N WL data 12-19-02 to 06-19-03.xls
DPPN-7.7 WL data 02-04-03 to 12-04-03.xIs
DPW-7.1S WL data 2-19-03 to 5-6-03.xls
CDV-16-2655 WL data.xls

CDV-16-2656 WL data.xls

CDV-16-2658 WL data.xls

CDV-16-2659 WL data.xIs
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SECTION 1
Quality Program
Organization

Introduction This plan describes the processes that are used by the Water Quality and
Hydrology Group (ENV-WQH) to assure the quality of groundwater level
monitoring products and services delivered to the Groundwater Protection
Program (GPP) and to other customers. ENV-WQH strives to conduct
monitoring in the most scientifically defensible, cost effective, and safe manner
and communicate the results to customers so that groundwater resources at Los
Alamos National Laboratory (LANL or Laboratory) can be managed effectively.

Purpose of  This QA Project Plan describes the policies and requirements that ensure the
Quality Plan support provided to the Groundwater Level Monitoring Project are conducted in
a consistent, agreed-upon manner. Drivers for the quality plan include:

o DOE Order 414.1A, Quality Assurance;
. DOE Order 450.1, Environmental Protection Program;

« DOE Order 5400.5, Radiation Protection of the Public and the
Environment

. RRES-EPP-IMP, Revision 2, Integrated Management Plan for the
Environmental Protection Programs (or current version);

« LANL Groundwater Protection Management Program Plan.
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Water Quality & Hydrology Group
Los Alamos National Laboratory

Organization, continued

Policy

Purpose of
the project

The Groundwater Level Monitoring (GWLM) Project supports RRES Division
and the Environmental Protection Program in efforts to protect:

public health and environment by implementing rigorous compliance
programs designed to assure institutional compliance with state and
federal environmental protection regulations;

designated uses of the water resources at LANL by applying sound
environmental, ecological, and engineering principles towards
mitigation of the impact of groundwater use by LANL;

groundwater resources during emergencies by assuring technical
capabilities are available to measure and evaluate unplanned use of
groundwater resources;

public health and environment by the measurement, assessment, and
reduction of risks caused by potential contamination of groundwater
resources by LANL derived materials.

The Water Quality and Hydrology (ENV-WQH) Group provides the lead
technical and regulatory support for the GPP and the GWLM Project. This
support will be provided in accordance with the ENV-WQH portion of the
project Task Plans for the LANL Groundwater Protection Management Program
and Enhanced Environmental Monitoring and Surveillance. The GWLM Project
Lead is responsible for the demonstration of compliance, which will be
demonstrated through the successful implementation of this project plan and
applicable procedures.

LANL will comply with the monitoring requirements of the following:

RCRA Operating Permit (1993),

Groundwater Protection Management Program Plan (1994)
Hydrogeologic Work Plan (1996)

NMED Consent Order (2004)

Compliance will be demonstrated through the successful implementation of this
project plan and applicable procedures.
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Organization, continued

Structure of The QA Project Plan, including implementing procedures, is a sub-tier document

the quality  to the RRES-WQH Quality Management Plan. The following documents provide

program requirements to ensure that support to the GLMP 1is in accordance with
implementing procedures and plans.

« RRES-WQH Quality Management Plan (QMP)

+ QA Project Plan for the Groundwater Level Monitoring Project (this
document)

« Implementing procedures

RRES-WQH-SOP-045, Manual Water Level Measurements
ENV-WQH-SOP-016, Pressure Transducer Installation,
Removal, and Maintenance

ENV-WQH-SOP-064, Westbay Transducer Installation,
Removal, and Maintenance

ENV-WQH-SOP-062, Groundwater Level Data Review and
Validation

Westbay Mosdax Sampler Probe Operations Manual
Westbay Mosdax Transducer Probe Operations Manual
In-Situ Transducer Operations Manual(s)

VVY V¥V V VYV

Group ENV-WQH is responsible for the development and implementation of the

organization GWLM Project. The WQH QMP contains a description of the Group
organization, level of authorities, and lines of communication. The Group is
organized by project teams under the line management direction of the Group
Leader. Project teams are cross-functional and focus on specific LANL water
quality responsibilities, deliverables, and products. Project teams are guided by
Team Leaders who have the responsibility to assure the project is completed.
The ENV-WQH organization is shown in Attachment 1 of the WQH QMP.
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Organization, continued

Project The Groundwater Protection Program (GPP) is responsible for the GWLM

organization Project. A technical staff level GWLM Project Lead conducts program
development data interpretation, and reporting. The GWLM Project Lead reports
to the Groundwater Monitoring Project Leader for programmatic direction.

The WQH Operations Team implements field activity for the project by
providing groundwater level measurements and operation and maintenance of
equipment. The Operations Team Leader is responsible for field line safety.
The Operations Team Groundwater Monitoring Lead conducts field activity in
support of the project.

The Groundwater Monitoring Project Leader provides direction as required by
the Groundwater Protection Program. Reference Attachment 1 for the GWLM
Project organization.

Applicable  Applicable quality criteria include:

ri:lgal:::l;ory « PRD-110-01, LANL Quality Assurance Management Plan
grit eria » DOE Order 450.1, Environmental Protection Program

« DOE Order 5400.5, Radiation Protection of the Public and the
Environment

+ DOE Order 6430.1A, Design Criteria (Water Distribution Systems)
» IMP 300-00-00, Integrated Work Management for Work Activities
» LPR 308-00-00, Integrated Quality Management

« LPR 404-00-00, Environmental Protection

« LIR 404-50-01, Water Pollution Control

» New Mexico Environment Department Consent Order for LANL

» LANL Resource Conservation and Recovery Act (RCRA) Operating
Permit including the Hazardous and Solid Waste Amendment
(HSWA) module governing corrective action and monitoring
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Organization, continued

Other
Drivers

Implemen-
tation

Other drivers for ENV-WQH include LANL, DOE, NMED, and outside requests

for technical assistance in meeting community needs for water resource
monitoring and information.

ENV-WQH has specific Office of Institutional Coordination functional
responsibility for the Surface and Groundwater Section of LPR 404-00-00,
Performance Requirements: Environmental Protection.

The following table lists specific responsibilities:

Project Leader

Who What
WQH Group Assure that qualified staff properly conduct groundwater
-Leader level monitoring activities.

Ensure all information is accurate and complete.

GPP Program Responsible for overall management of the Groundwater
Manager Protection Program.
Groundwater Responsible for the GWLM Project.
Monitoring Provide direction as required by the GPP to the

Groundwater Level Project Lead.

Ensure that groundwater level monitoring activities are
performed in accordance with the requirements specified
in this plan.

Provide implementation, planning, and scheduling
oversight in conjunction with the Operations Team
Groundwater Monitoring Lead.

Groundwater
Level Project
Lead

Implement the GWLM Project activities in accordance
with the requirements specified in this plan.

Coordinate activities with Groundwater Monitoring
Technical Lead and Operations Team Groundwater
Monitoring Lead.

Groundwater
Monitoring
Technical Lead

Responsible for technical oversight and quality of the
GWLM Project.
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Organization, continued

Implemen-  The following table lists specific responsibilities:

tation
Who What
Operations Team |Provide field support, equipment operation and
Leader maintenance, and documentation for groundwater level

monitoring activities.

Provide implementation, planning, and scheduling
oversight in conjunction with the Groundwater Monitoring

Technical Lead.
Operations Team | Coordinate field activity, equipment operations and
Groundwater maintenance, and documentation for groundwater level

Monitoring Lead | monitoring activities.

WQH staff and Conduct groundwater level monitoring activities in
contractors accordance with the requirements specified in the
monitoring plan.
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SECTION 2
Personnel Development

Personnel Training and Qualification

Required
personnel
education/
experience

Training of
personnel

Qualified team members will be hired and trained as prescribed in the WQH
QMP. The LANL personnel division maintains documentation of education
qualification.

WQH provides support to the Groundwater Level Monitoring Project and
requires personnel with a variety of the following skills:

Bachelors and/or masters degree in environmental sciences, water
resources management, hydrogeology, engineering, or equivalent
studies.

Advanced scientific data analysis and interpretation skills.

Proficiency with database, spreadsheet, and word processing
computer software products.

Knowledge of federal and State of New Mexico regulations
pertaining to groundwater.

Strong oral and written communication skills.

All personnel performing project-related work are required to obtain appropriate
training prior to performing work governed by a procedure or be directly
mentored while performing work. Training for all project personnel will be
performed and documented according to the following WQH procedures:

RRES-WQH-QP-024, Personnel Training

RRES-WQH-QP-031, Orienting New Employees

RRES-ES-Field, General Field Work for All

RRES-ES-Driving, Driving, Towing, and Winches for All
ENV-WQH-SOP-016, Pressure Transducer Installation, Removal
and Maintenance

ENV-WQH-SOP-064, Westbay Transducer Installation, Removal,
and Maintenance

RRES-WQH-SOP-045, Manual Water Level Measurements
RRES-WQH-SOP-050, Groundwater Sampling Using Westbay
System

ENV-WQH-SOP-062, Groundwater Level Data Processing, Review,
and Validation
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Personnel Training and Qualification, continued

Implemen-  The following table lists specific responsibilities:
tation
Who What
WQH Group Authorize project personnel to work.
Leader

ES Team Leader |Ensure project personnel working under their authority
and Operations have the appropriate level of training, experience, and
Team Leader education for the project.

Ensure all project personnel are authorized to perform the
work required.
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SECTION 3
Quality Improvement

Improving Quality

Policy

Performance
reports

The GWLM Project subscribes to the WQH WMP principles of problem
prevention and continuous improvement. The Operations Team and the
Environmental Surveillance Team are committed to evaluating improvement
opportunities identified by trending and reporting of groundwater level
monitoring data.

Routine Data Reports:

The Groundwater Level (GWL) Project Lead prepares and submits routine data
reports to the Groundwater Monitoring Project Leader, the GPP Program
Manager, and the ENV-WQH Group Leader. The GWL Project Lead will
provide critical evaluation and quality assurance control of the groundwater level
data, equipment maintenance and calibration, and field procedures, and provide
quality-assured data and discussion of data problems in the routine data reports.
Quality-assured groundwater level data will be incorporated into the WQDB.
Summary data reports will be provided to users of groundwater level monitoring
data.

Annual Quality Improvement Performance Report:
The GWL Project Lead will monitor and trend the GWLM Project performance
and identify project deficiencies and efficiencies by evaluating the following:
« Verification of receipt of groundwater level data and incorporation in the
Water Quality Database
« Routine Data Reports
o Input from users of groundwater level monitoring data
» New findings derived from groundwater investigation and monitoring
activities
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Improving Quality, continued

Performance The GWL Project Lead will provide an annual quality improvement performance

reports, con’t report to the Groundwater Monitoring Project Leader, GPP Program Manager
and ENV-WQH Group Leader defining project modifications required, issues
identified, and planned corrective actions. The GWL Project Lead will monitor,
trend, and document issues and corrective actions.

Periodic groundwater level data updates:

The GWL Project Lead will provide periodic groundwater level data updates to
the Groundwater Monitoring Project Leader, GPP Program Manager and the
ENV-WQH Group Leader. The periodic updates and communication will be
conducted via e-mail, or in memorandum form.

Periodic performance reports on water level equipment inspection and inventory:
Periodic performance reports on the well equipment inspection and inventory
will be provided by the Operations Team Leader or his designee to the GWL
Project Lead, Groundwater Monitoring Project Leader, and the ENV-WQH
Group Leader via e-mail report or similar form. These performance reports will
address items such as:

» Equipment performance

» Required system modifications/upgrades

» Problems or deficiencies identified during assessment activities or
during routine performance of work, and corrective action plans

Performance The following receive copies of program performance reports:

(ri:?t ?‘?lﬁution « ENV-WQH Group Leader
« GPP Program Manager
« Groundwater Monitoring Project Leader
+ Groundwater Monitoring Technical Lead
« GWL Project Lead
. ENV-WQH Environmental Surveillance Team Leader
« ENV-WQH Operations Team Leader
« ENV-WQH Operations Team Groundwater Lead
«  ENV-WQH QA Specialist
+  GWLM Project personnel

Corrective Corrective actions for all ENV-WQH owned activities are initiated, tracked,
actions within corrected, and documented according to the RRES-WQH Quality Management
WQH Plan and RRES-WQH-QP-033, Issues Reporting and Actions Tracking.

]
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Improving Quality, continued

Implemen-
tation

The following table lists specific responsibilities:

Who What
GPP Program Monitor and trend program performance and ensure issues
Manager are corrected in a timely manner.
Operations Team | Provide well equipment inventory and inspection reports.
Leader or
Designee
GWL Project Ensure quality of data reports and implements and corrects
Lead issues in a timely manner.

Complete and submit the annual quality improvement
performance report to ENV-WQH Group Leader and GPP
Program Manager.

Operations Team
Groundwater
Montoring Lead/
ENV-WQH staff
and contractors

Identify opportunities for process improvement, health and
safety enhancement, environmenal protection, or other
improvements of the program’s operations.

Ensure issues are reported and corrected in a timely
manner.
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SECTION 4
Documents and Records

Project Documents

Revising this This plan will be controlled through the ENV-WQH procedure RRES-WQH-QP-
021, Document Control. The Groundwater Monitoring Project Leader, at least
one reviewer, and the Group Leader or designee will approve all revisions to this
plan. Revisions to the plan will be provided to the QA Specialist.

plan

Document
control

Procedures

This document will be controlled under the organization’s document control
system (RRES-WQH-QP-021, Document Control) to ensure that those
performing work for the system will receive a controlled copy and all revisions.
Those who will receive or have nearby access to a controlled copy include:

L 4

ENV-WQH Group Leader

GPP Program Manager

Groundwater Monitoring Project Leader

Groundwater Monitoring Technical Lead

ENV-WQH Environmental Surveillance Team Leader
ENV-WQH Operations Team Leader

ENV-WQH Operations Team Groundwater Lead
GWL Project Lead

ENV-WQH QA Specialist

GWLM Project personnel

Procedures will be developed as necessary and in accordance with the policy in
the RRES-WQH QMP and according to Quality Procedure RRES-WQH-QP-
023, Preparation, Review, and Approval of Procedures and Hazard Control

Plans.
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Program Records

Records The number, type, and detail of all records to be kept will provide sufficient

resulting from information to allow an individual with equivalent education and training to

this program verify or reconstruct the results. Implementing procedures specify the records,
forms, logbook entries, or other information to be kept as documentation of the
performance of the procedure.

Records to be kept in the ENV-WQH records system (RRES-WQH-QP-025,
Records Management) include the following:

Logbook entries to record and document field activities
Manual water level measurement field forms

Transducer operations field forms

Electronic water level data files in original binary format
Electronic water level data files in spreadsheet or text format

E-mail, memorandums to record, general correspondence that affects
the project

Data review and validation form

Routine data reports

Annual Quality Improvement Performance Reports
Documentation of periodic groundwater level data updates

Documentation of periodic performance reports on well equipment
inspection and inventory

Records final All records will be maintained and available (after the deadline for submittal as
disposition given in applicable procedures) for auditing in the records center at the ENV-
and retention WQH group office (RRES-WQH-QP-025, Records Management).

period
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Electronic Media

Policy

Electronic
Data Files:
Raw Data
Files,
Databases,
and
Spreadsheets

The project will utilize electronic means as necessary to maintain data and
perform calculations on the data. Groundwater level monitoring data obtained
through manual measurements will be maintained in paper copy and the data will
be incorporated into electronic data files. Groundwater level monitoring data
obtained from pressure transducers is stored in binary format electronic files that
are proprietary to the transducer manufacturers. These raw files will be
appropriately labeled and stored in original format digital files on a common
(shared) ENV-WQH group server.

Routine data reports will typically incorporate groundwater level data that are
reduced from the original raw data files and validated by the GWL Project Lead;
these reports will be kept in hard copy as the official record. Validated and
reduced groundwater level data will be maintained in electronic file format
(spreadshesets, text files, or databases) by the GWL Project Lead and the data will
be maintained in the Water Quality Database (WQDB) and follow appropriate
procedures for record storage and retention.

Validated groundwater level data will be made available for review to
organizations external to ENV-WQH and external to LANL on the Water
Quality Database (WQDB). The WQDB is located at http://wqgdbworld.lanl.gov/.

Backups -- All electronic data files used to store data and generate reports that
will be used in demonstrating compliance will be maintained on a common
(shared) drive of a ENV-WQH group computer server. These electronic data
files will be backed up daily to a separate computer and/or to removable media to
minimize potential losses of data.

Verification of data -Groundwater level data that are obtained through manual
measurement methods will be entered into an electronic file format (spreadsheet
or database), which will undergo 100% verification by someone other than the
data entry person. These reviews will be documented and forwarded to the
appropriate record series.

Verification of calculations -- A person other than the person who generates the
groundwater level data calculations will review for accuracy all calculations
performed manually and/or in spreadsheets and databases. This review will be
documented and forwarded to the appropriate record series.

Electronic data file control -- The integrity of all validated electronic
groundwater level data will be ensured by maintaining the data on a common
(shared) server. This will enable the database administrator to control access to
these data files, allowing only trained authorized persons access to the data files.
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SECTION 5
Work Processes
Planning and Performing Work

Policy Work that provides support to the GWLM Project will be planned and
documented as described in this document and appropriate implementation
procedures (see RRES-WQH-QMP, Section 5). Work will be performed
according to applicable plans, implementing procedures, and hazard control
plans. The Operations and Environmental Surveillance Team Leaders will
provide first line supervision of personnel assigned to project tasks to ensure
work is performed to support the Quality Program. Before changing a work
process that affects the project quality specifications, the Team Leaders and
GWL Project Lead will ensure the same level of planning and review as used in
the initial project planning steps.

Work All work should be regarded as a process. Each process consists of a series of

processes actions and is planned and carried out by qulaified workers using specified work
processes and equipment under adminsitrative, technical, and environmental
controls established by management to achieve an end result. Workers are the
best resource of contributing ideas for improving work processes and will be
involved in work process design, process evaluation, and providing the feedback
necessary for improvement.

All work is planned and performed using the principles of Integrated Safety
Management and in compliance with the RRES-WQH-QMP and IMP 300-00-
00, Integrated Work Management for Work Activities.

Work Management should ensure that the following are clearly identified and
performance conveyed to workers prior to beginning work:
» customer and data réquirements for the work and final product
« acceptance criteria applicable to work and final product
» hazards associated with the work
+ technical standards applicable to work and final product

- safety, administrative, technical, and environmental controls to be
employed during the work.
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Planning and Performing Work, continued

Description  The work processes used to meet the requirements of this plan can be divided as

of work follows:
processes

« Groundwater Level Monitoring Plan - The Groundwater Level
Monitoring Plan describes the well locations to be monitored for
groundwater level and the type of groundwater level monitoring to be
performed.

+  Groundwater Level Monitoring - Groundwater level monitoring
activities will be performed according to established procedures.

» Groundwater Level data management, data collection QA, and data
evaluation

« Routine Data Reports
» Information Management

+ Support Operations (data collection, tracking, and validation), process
verification and peer review, and instrumentation and equipment).

Implemen-  Groundwater Level Monitoring Plan (GWLMP) development and

tation implementation is required for efficient monitoring of groundwater levels in the
LANL area. The Monitoring Plan is reviewed annually and modifications made
based upon regulator and other groundwater level data users’ needs and review
and analysis of previous years’ data and the annual performance report.

The following table lists specific responsibilities:

Who

What

GWL Project
Lead

Ensure that the GWLM Project is implemented in
accordance with program requirements.

Oversee GWLM Project to ensure work is performed to
achieve program quality specifications.

Define scope of GWLM Project activities through
preparation and periodic revision of this plan.

Groundwater
Monitoring
Technical Lead

Oversee technical quality of GWLM Project.

Oversee the GWLM Project to ensure work is performed
to achieve program quality specifications.

Participate in the annual review of the GWLM Project.

Coordinates with GWL Project Lead.

Table continued on next page.
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Planning and Performing Work, continued

Implemen- Who What
3 b
tation, con’t Operations Team | Oversee the GWLM Project to ensure work is performed
Leader to achieve program quality specifications.

Participate in the annual review of the GWLM Project.
Oversee Operations Team Groundwater Monitoring Lead.

Operations Team | Provide field operations, documentation, and equipment
Groundwater operation and maintenance support in accordance with
Monitoring Lead |relevant groundwater level monitoring procedures.
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Data Quality Objectives

What are Data quality objects (DQOs) are defined as “a systematic planning tool based on

DQOs? the Scientific Method for establishing criteria for data quality and for developing
data collection designs” (EPA QA/G-4, Guidance for the Data Quality
Objectives Process, 1994). DQOs are statements of the required quality of data
obtained by the project and the uncertainty level a decision maker is willing to
accept for results derived from the data. As such, DQOs are a management tool
used to limit the chance that data obtained by the project might lead to an
incorrect conclusion. The DQO process defines the required level of data
defensibility and hence the level of documentation desired. DQOs must strike a
balance between time, money, and data quality. This QAPP is an integral part of
the DQO process.

The DQOs for the Groundwater Level Monitoring Project were developed in
accordance with EPA QA/G-4, Guidance for the Data Quality Objectives
Process, 1994,

Review and  An annual review of DQOs and reiteration, if necessary, will be conducted to
assessment of determine that the collected data met the performance criteria specified in the
DQOs established DQOs.

Program DQOs for the GWLM Project are discussed in the Groundwater Level
DQOs Monitoring Plan.

Implemen-  The following personnel have specific responsibilities for the GWLM DQOs:
tation

Who What
Groundwater Ensure the DQO process is implemented.
Monitoring Conduct annual review and reiteration of the DQOs.
Project Leader
GWL Project Ensure DQOs are annually reviewed and reiterated, if
Lead necessary.

Conduct annual review and reiteration of the DQOs.
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Data Collection and Analysis

Purpose

Implemen-
tation

This section outlines the responsibilities for data collection and analysis for the
Groundwater Level Monitoring Project. Data collection will be conducted in
accordance with RRES-WQH-SOP-045, Manual Water Level Measurements,
ENV-WQH-SOP-016, Pressure Transducer Installation, Removal, and
Maintenance, ENV-WQH-SOP-064, Westbay Pressure Transducer Installation,
Removal, and Maintenance, and RRES-WQH-SOP-050, Groundwater Sampling
Using Westbay System. Data analysis will be conducted in accordance with
ENV-WQH-SOP-062, Groundwater Level Data Review and Validation.

The following table lists specific responsibilities:

Who What
GWL Project Responsible for technical oversight of groundwater level
Lead data collection and analysis.

Primarily responsible for data collection, and the review,
quality control, analysis, and validation of groundwater
level data.

Ensures that data are collected and equipment operated and
maintained in accordance with project requirements.

Collects groundwater level data but primarily works with
the Operations Team Groundwater Monitoring Lead and
staff to direct data collection activities.

Ensures measurements are taken, equipment maintained,
instruments are calibrated, and that documentation is
maintained.

Operations Team |Responsible for providing properly trained field personnel
Leader and appropriate equipment for the collection of
groundwater level data in cooperation with the GWL
Project Lead.

Operations Team | Coordinates groundwater level field activities.

Groupdvyater Responsible for carrying out measurements, maintaining
Monitoring Lead | equipment, ensuring that instruments are calibrated,
ensuring that documentation is maintained.
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Instrumentation and Equipment

Policy

Implemen-

tation

Water level equipment will be maintained and calibrated to ensure quality
transducer water level data. All ENV-WQH technical work that depends upon
the accuracy of data will be performed using equipment for which the calibration
status and limits of accuracy are known and controlled.

ENV-WQH personnel shall perform maintenance and calibration procedures on
all groundwater level monitoring field instruments at intervals prescribed by the
equipment manufacturer to ensure accuracy of measurements and shall maintain
appropriate records of maintenance and calibration activities. All field equipment
shall be calibrated using methods provided by the equipment manufacturer or the
equipment shall be transmitted to the manufacturer for calibration such that the
equipment is maintained to meet program requirements. All field calibrations
will be documented as prescribed by ENV-WQH procedures.

Equipment and instrumentation calibration and maintenance requirements are set
forth in the
e Groundwater Level Monitoring Plan,
e RRES-WQH-SOP-45, Manual Groundwater Measurements,
o ENV-WQH-SOP-016, Pressure Transducer Installation, Removal, and
Maintenance, and

e ENV-WQH-SOP-064, Westbay Pressure Transducer Installation,
Removal, and Maintenance

o RRES-WQH-SOP-054, Field Analytical Procedures.

The following table lists specific responsibilities:

Who What

Operations Team | Provide oversight of water level equipment maintenance
Leader and calibration.

Operations Team | Ensure implementing procedures are used for any
Groundwater equipment and instrumentation use in data collection.

Monitoring Lead | Ensure that data are collected and equipment operated and
maintained in accordance with project requirements.
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Data Handling and Documentation

Policy ENV-WQH personnel involved in the collection, retrieval, and analysis of
groundwater level monitoring data shall maintain secure control of data files at
all times until data files are transferred to the WQH server.

Groundwater ENV-WQH personnel will follow guidance in RRES-WQH-SOP-045.0, Manual
lIevel Water Level Measurements, ENV-WQH-SOP-016, Pressure Transducer
monitoring  Installation, Removal, and Maintenance, and ENV-WQH-SOP-064, Westbay
data retrieval Pressure Transducer Installation, Removal, and Maintenance as well as

and data manufacturer instructions and procedures for installation and operation of the
transfer transducer equipment and software.
Implemen-  The following table lists specific responsibilities:
tation
Who What
ENV-WQH Ensure operation of transducer equipment and software for
Operation Team | the collection of groundwater level data follow established
Members procedures.
Responsible for the security of groundwater level data files
from the creation of the data files at the time of data
download/transfer/collection at the well to the safe
transmittal of data files to the GWLM Project Lead.
GWL Project Ensure procedures for data collection and handling and
Lead control during data retrieval and transmittal are followed.
Responsible for the secure curation of groundwater level
monitoring data files on the WQH common server. -
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Data Validation

Policy Groundwater level data shall be reviewed for completeness and appropriateness
and validated on a routine basis as the data are collected for each well. A
determination as to the acceptance or rejection of the data shall be provided by
the GWL Project Lead according to ENV-WQH-SOP-062, Groundwater Level
Data Review and Validation. The Project Leader is primarily resonsible for the
validation of groundwater level monitoring data.

Implemen-  The following table lists specific responsibilities:
tation
Who What

Groundwater Reviews groundwater level monitoring data reports to
Monitoring ensure that validation procedures are appropriate.
Technical Lead | Coordinates with GWL Project Lead.
GWL Project Implements review and validation of the groundwater level
Lead monitoring data.
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Policy

SECTION 6
Design

Minimal design activity may be necessary for this project. Design activities,
when identified, are conducted and reviewed in accordance with established
Laboratory, DOE, and other appropriate standards and requirements. Facility
engineering designs incorporate and implement sound engineering/scientific
principles. Verification and validation of the adequacy of designs are conducted
before relying on the performance of the design function.
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SECTION 7
Procurement

ad

Procurement Procurement of items used in this project will follow the LANL procurement

of items and process and the requirements in the RRES-WQH-QMP. Most items required for

services this project are commercial grade in nature and no special procurement
requirements or needs are necessary. For items for which special requirements
are necessary, the ENV-WQH Operations Team Leader, the GWL Project Lead,
and project members will identify such items or services.

Implemen-  The following table lists responsibilities:
tation
Who What
Operations Team |Recommend to Group Leader contracting items and
Leader services.

Develop acceptance criteria.

GWL Project Recommend to Operations Team Leader contracting items.
Lead and WQH

Staff Develop acceptance criteria.
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Policy

Implemen-
tation

SECTION 8

Inspection and Acceptance Testing

Any materials will be inspected and/or tested prior to acceptance for use in this
project. Most supplies used during performance of project activities are
commercial grade in nature and require no special acceptance practices or

procedures.

Transducer equipment and associated data logging equipment and cabling, etc.
are tested prior to installation according to ENV-WQH-SOP-016, Pressure

Transducer Installation, Removal, and Maintenance and ENV-WQH-SOP-064

b4

Westbay Pressure Transducer Installation, Removal, and Maintenance

The following table lists responsibilities:

Lead

Who What
Groundwater Verify that all materials meet acceptance criteria.
Monitoring
Technical Lead
and GWL Project
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SECTION 9
Management Assessment

Internal The ENV-WQH Group conducts internal management assessments of all

assessments projects and programs in the group in accordance with requirements in RRES-
WQH-QP-028, Management Self-Assessments. Assessments of the project are
documented and filed as records.

Responding to When deviations of requirements are found during a management assessment, a

assessments deficiency report is initiated to document the deviation. Corrective actions are
tracked and documented in accordance with RRES-WQH-QP-033, Issues
Reporting and Actions Tracking.

Implemen-  The following table lists responsibilities:
tation

Who What

GPP Program | Ensure program management assessments are conducted.
Manager and
Groundwater
Monitoring
Project Leader
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SECTION 10
Independent Assessment
Project Assessments

Policy Independent assessments are those assessments conducted by organizations
external to ENV-WQH. As required by the RRES-WQH-QMP, the ENV-WQH
support to the Groundwater Level Monitoring Project may be assessed by outside
organizations. ENV-WQH will not provide any independent assessments of the
Groundwater Level Monitoring Project.

Internal Annual audits/assessments will be conducted, with input from the GWL Project
audits Lead identifying one or more areas of the project to be audited each year.

Implemen- Annual audits/assessments will be conducted, with input from the GWL Project
tation Lead.

The following table lists responsibilities:

Who What .

GWL Project Approve audit schedules.
Lead

Provide input to the QA Specialist as to the content of
audit. :

Review audit reports for factual accuracy. Address all
findings and implementation corrective actions as
appropriate.

QA Specialist Idenitfy areas to be addressed during internal audits.

Review audit procedures to ensure they meet the
requirements in this section.

Team Members | Cooperate with auditors by providing information, data,
etc.

Implement corrective actions as directed by the Team
Leader or GWL Project Lead.
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Assessing Suppliers

Policy

Transducer
Equipment
Manufacturers

Implemen-
tation

The GWL Project Lead (in coordination with the QA Specialist) will ensure
that periodic assessments are conducted to determine whether required
equipment and software from the following organizations meets quality
specifications:

« transducer equipment manufacturers supplying equipment
« vendors and contractors supplying services

If problems are found with a supplier’s product, WQH will work with that
supplier until the problem is corrected or will obtain alternate suppliers.

The ENV-WQH goal is to perform annual audits of manufacturers that provide
groundwater level equipment and software used in calculations for determining
groundwater level data. These audits will be conducted by the GWL Project
Lead in conjunction with the QA Specialist and/or any other persons the
coordinator deems appropriate.

The following table lists specific responsibilities:

Who What

GWL Project Approve audit/assessment schedules.
Lead

Review audit reports for factual accuracy. Address all
findings and implement corrective actions as appropriate.

QA Specialist Identify areas to be addressed during audits of suppliers.

Review audit procedures to ensure they meet the
requirements in this section.

Operations Team |Implement corrective actions as appropriate.
Leader
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Groundwater Level Monitoring Project

Groundwater
Protection Program
(GPP)
Program Manager

4

Groundwater
Monitoring
Project Leader

k. 4 4

b 4

Groundwater Operations Team
Monitoring « — —> Groundwater Level — — »] Groundwater

Technical Lead Project Lead Monitoring Lead
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MANUAL GROUNDWATER LEVEL MEASUREMENTS

Purpose This Water Quality and Hydrology (WQH) Group procedure describes the
process for manually measuring the depth to groundwater and determining the
groundwater elevation in an open borehole or cased monitoring well.

Scope This procedure applies to all RRES-WQH staff and contract personnel who
manually measure groundwater levels.
In this This procedure addresses the following major topics:
procedure Topic See
Page

General Information About This Procedure 3
Who Requires Training to This Procedure? 3
Before Leaving for the Field 5
Establishing a Measuring Point 8
Measuring Groundwater Level with a Water Level Meter 10
Records Resulting from this Procedure 15

Hazard The hazard evaluation associated with this work is documented in RRES-ES-

Control Plan Field, General Field Work for All, Attachment 1: Initial risk for manual
measurement of groundwater level = minimal. Residual risk = low. Work
permits required: None.
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General information about this procedure

Attachments This procedure has the following attachments:

No. of

Number Attachment Title pages
1 Measuring Point Diagram 1
2 Groundwater Level Measurement form 1
3 Water Level Meter Calibration and Maintenance form 1

History of This table lists the revision history and effective dates of this procedure.
revisions

Revision Date Description Of Changes
0 8/04 New document

Who requires All RRES-WQH staff and contract personnel who use water level meters and
training to this manually measure groundwater levels.

procedure
Training The training method for this procedure is “self-study” (reading) and is
method documented in accordance with the procedure for training (RRES-WQH-SOP-

024).

Personnel who have not previously measured groundwater levels manually at
LANL should be mentored before performing this procedure alone.

Prerequisites In addition to training to this procedure, comprehension of and authorization to
the following is required:

o RRES-ES-Field, General Field Work for All
¢ RRES-ES-Driving, Driving, Towing, and Winching for All
¢ RRES-WQH-SOP-004, Radio and Cellular Phone Use

If using a water level meter with an electric reel and a small electric generator,
training to the following is required:

e Electrical Safety Awareness Training
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General information, continued

Definitions

Background
Information

References

Note

Electric water level meter: a device designed for measuring depth to water in
wells using a flat graduated measurement tape attached to a weighted stainless
steel probe containing an electrode, which emits an audible and visible signal
when contact is made with water. This is the most common and preferred device
for manually measuring groundwater levels.

Land surface datum (LLSD): the elevation in ft mean sea level (msl) of the
ground surface at the well. Normally determined by survey methods, but may be
estimated from topographical maps in the absence of a geodetic survey.

Measuring point (MP): reference point marked on a well casing from where all
water levels are measured. This point may be the top of casing or may be a
location permanently marked on the well casing. Because the MP may change
from time to time, the MP must be documented for each groundwater level
measurement.

Reference point (RP): an arbitrary datum established by permanent marks, and
used to check the MP or to re-establish the MP should the original MP be
destroyed or changed.

Piezometer: an observation well with a short screened interval used to measure
groundwater level. Piezometers are usually narrow diameter wells that do not
allow for the collection of groundwater samples and may be nested at different
depths within one well boring or casing.

Potentiometric surface: The level at which water stands in a well for a specific
saturated zone; also called piezometric surface.

Groundwater level measurements are generally used to construct potentiometric
surface maps. Groundwater level data are also used to determine hydraulic
conductivity, groundwater flow direction, flow velocity, hydraulic gradients,
impacts due to pumping or other groundwater stresses

The following documents are referenced in this procedure:

¢ RRES-ES-Field, General Field Work for All
e RRES-WQH-SOP-015, Down Hole Video Camera Use

Actions specified within this procedure, unless preceded with “should” or “may,”
are to be considered mandatory guidance (i.e., “shall”).
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Before leaving for the field

Materials and Prior to leaving for the field, assemble the following equipment:

Instruments Electric water level meter with tape marked in 1 ft intervals and

graduated to 0.01 ft length appropriate to well(s) being measured
Groundwater Level Measurement form (Attachment 2)

Waterproof Pen

Duct Tape

Well location file notebook with well location map, measuring point
diagram, and as-built diagram of well construction with Land Surface
Datum (LSD)

Deionized water and Kim Wipes

AA batteries or 9-volt batteries, as needed

Keys for the well

Small generator (if electric reel is being used)

Field notebook

Hand-held calculator

Protective gloves and safety glasses with side shields

Nitrile gloves

Establish Before using a water level meter, establish the working condition of the meter by
working filling a bucket, length of tubing, or similar container with fresh tap water.
condition of
water level
meter

Insert the water level meter into the container and check that the audible tone
device and/or the lighted signal device operate properly when the sensor contacts
the water. If there is no response by the water level meter, follow manufacturer
instructions for checking and replacing the batteries and repeat the test. If there is
still no response, check for corrosion in the battery compartment and all
electrical connections and contacts between the reel and the tape and the tape and
the sensor unit. Follow manufacturer instructions for cleaning and maintenance
of the water level meter.

Note the point on the sensor device where contact with the water causes the
audible tone to activate. Slowly move the sensor device in and out of the water a
few times to simulate measuring a water level and check that the audible tone is
activated at the same point on the sensor each time the device is lowered into the
water. If a discrepancy >0.01 ft is noted, clean the sensor device per
manufacturers instructions and repeat the test. If the sensor device consistently
has a discrepancy >0.01 ft, return the water level meter to the manufacturer for
repair or replacement.
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Before leaving for the field, continued

Calibration

Note:

Water Level
Meter
Maintenance:

All water level meters will be checked and calibrated at least annually or any
time after a meter has been hung up, pulled on, twisted, or kinked during use.
Record calibration on the Water Level Meter Calibration and Maintenance Form
(Attachment 3) and maintain form in the WQH equipment files. Attach a
calibration tag to the water level meter with any measurement-offset instructions.

1) Measure the distance from the top of the container (see previous section) to
the water with a tape measure graduated in 0.01 ft increments. Check that the
depth to water measured by the water level meter corresponds to the measured
depth to water. Alternately, measure the distance between the point on the sensor
device where water is detected to the first depth markings on the water level
meter.

2) Check the total length of the water level meter for accuracy using an
acceptable steel tape that is maintained in the office for use only for calibrating
tapes (NIST Standard).

3) If the measured distance between the sensor point and the tape markings do
not coincide (step 1) and/or if the length of the water level meter does not
correspond with the steel tape (step 2), note the measurement discrepancy(ies) on
the Water Level Meter Calibration and Maintenance Form (Attachment 3) and
mark and affix a tag to the water level meter with the measurement calibrated
offset distance in ft.

Use the same water level measuring device each time for a given well to ensure
measurement consistency.

When planning to collect water level measurements from a number of wells, it is
prudent to begin with those wells that are the least contaminated and proceed
toward wells having increasing levels of contamination. A review of the most
current water quality data for the wells of interest should be conducted in order
to plan the water level measuring event.

To maintain the water level meter tape in good working condition:

¢ Periodically check the tape for breaks, kinks, and possible stretching
Do not let the tape rub across the top of the casing

e Clean tape, probe, and reel while retrieving from the well to avoid
possible contamination of other wells. Pull the tape through a clean cloth
dampened with deionized water.
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Before leaving for the field, continued

Assessing data Criteria for assessing data accuracy are as follows:
accuracy and

RPN e Water level measurements should be repeated at least three times to
limitations

establish the repeatability, precision, and accuracy of the measurement.
Repeat the measurement by raising the tape about 0.5 ft and lowering
until the water level meter senses contact with the water.

* Repeated measurements of static water level using the same electric
water level meter tape should agree within + 0.02 ft for groundwater
depths less than about 200 ft.

¢ Repeated measurements of static water level using the same electric
water level meter tape should agree within + 0.05 ft for groundwater
depths from 200 to about 750 ft.

¢ Repeated measurements of static water level using the same water level
meter tape should agree within + 0.1 ft for groundwater depths from 750
ft to 2,000 ft.

The accuracy with which the measuring point (MP) measurement is established
corresponds to the accuracy of the resulting groundwater elevation
measurements. Where water levels are measured to 0.01 ft, establish the MP to
an accuracy of 0.01 ft. Where water levels are measured to 0.1 ft, establish the
MP to an accuracy of 0.1 ft.
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Establishing a measuring point

Assumptions The following assumptions are made when establishing a permanent measuring
point (MP).

¢ For consistency, groundwater level measurements are routinely measured
from the same MP.

e The land-surface datum (LL.SD) of the well is determined by geodetic
survey when the well is installed or is estimated by a team leader
responsible for the initial water level measurement in the well.

e Because the MP of a well may change over time, routinely check the
distance between the MP and LSD and document the MP height on the
Groundwater Level Monitoring Form (Attachment 2).

e MPs should not normally change; if a new MP must be established,
indicate why the point was moved and the location of the new point on
the Measuring Point Diagram (Attachment 1).

Establisha At the completion of installation of a monitoring well, or when inventorying an

measuring existing monitoring well, establish a MP. The MP must be as permanent as

point possible, clearly defined, marked, and easily located. The MP is measured in
reference to LSD and is the most convenient point from which to measure the
groundwater level in a well.

To establish a permanent MP, perform the following steps:

Step Action

1 Designate a convenient point at the top of the outer or riser-
casing as the MP.
Position the MP at an accessible point on the casing.

3 Clearly mark the MP with an engraved arrow. Do not allow
engravings or filings to enter the well.

4 Measure the height of the MP in feet above or below the LSD
(Attachment 1).

5 Record the height of the MP on the Groundwater Level

Measurement form (Attachment 2) and in the field logbook.

6 Record the date the MP was established, the height of the MP
above or below the L.SD, and a detailed description of the MP on
the Measuring Point Diagram (Attachment 1) and in the field
logbook.

7 Depending on the purpose of the groundwater level
measurements, it may be desirable to obtain a geodetic survey for
the LSD and the MP.

Continued on next page.
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Establishing a measuring point, continued
Establish a Step Action
gl(:;ist:l:::lgt, d 8 Establish at least one clearly marked reference point (RP)

somewhere near the well. At most wells, the brass cap in the
concrete pad will be used as the RP.

9 Make a detailed sketch of the MP and the RP on the Measuring
Point Diagram (Attachment 1) and if possible, take a photograph
and include in the well location file.

Mark the MP and the RP on the photograph.

Recording All MP data are recorded on the Measuring Point Diagram and the Groundwater

data Level Measurement form. The completed forms are maintained in the WQH well
files.

Note: If no MP can be found at a well, establish and document the MP used to
measure the groundwater level on the Groundwater Level Measurement Form.
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Measuring groundwater level with a water level meter

Conditions for Use an electric water level meter to measure static groundwater levels in the
using a water following wells:

level meter

Caution

Down Hole

¢ Open boreholes
e Cased monitoring wells
e Piezometers

Water level meters may be used with less precision and accuracy in the
following circumstances:

e When water is dripping into the well or condensing on the inside casing
walls.

e In wells that are being pumped, particularly with large-discharge pumps.

e When a series of measurements are needed in quick succession, such as
in aquifer tests.

Do not use a water level meter to measure water level in a borehole, well, or
access tube where a transducer is installed unless a separate access tube is
present for deployment of the water level meter. Use of a water level meter in a
well or tube with a transducer or other type of cable or tubing may lead to
tangling of the water level meter probe with the cable.

To measure the water level in a well equipped with a transducer and no separate
access tube for water level measurement, remove the transducer from the well
before measuring the water level. Re-install the transducer in the well after
obtaining the water level measurement.

A water level meter may be used in a shallow alluvial well equipped with a
transducer. Use care to avoid tangling.

A down hole video camera may be used in place of a water level meter to

Video Camera measure the water level in a borehole or well. Follow this procedure and RRES-

Assumptions

WQH-SOP-015, Down Hole Video Camera Use to measure the water level
visually. Complete the Manual Groundwater Level Measurement Form
(Attachment 2), noting the precision with which the winch mechanism used with
the down hole video camera is capable of measuring depth.

The following assumptions are made when preparing to use an electric water
level meter for water level measurements:

e An established MP exists and the distance from the MP to LSD is known.
Reference Attachments 1 and 2.

e All established MPs and well data will be maintained in the WQH well
files.

e Tape stretch is negligible for groundwater level measurements.
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Measuring groundwater level with a water level meter,
continued

Measuring  To measure groundwater level with a water level meter, perform the following
groundwater steps:
level cont’d

Step Action

1 Check the calibration date of the water level meter (all water
level meters will be numbered to track calibration). If needed,
perform the calibration procedure on the water level meter.

Record the calibration information on the Water Level Meter
Calibration and Maintenance form (Attachment 3) and on the
Groundwater Level Measurement Form (Attachment 2)

Clean the probe with DI water and dab dry prior to entry into a
well.

2 Unlock the protective steel well-head cover and remove the well
cap. Note the well name, date, and time of day in the field
notebook and on the Groundwater Level Measurement Form
(Attachment 2).

Locate the Measuring Point (MP) of the well and document the
MP and the LSD on the Groundwater Level Measurement Form.

Measure the MP height from the LSD and record the height on
the Groundwater Level Measurement Form or reference well
location file for MP height.

Note in the comments field of the Groundwater Level Measure-
ment Form if air is moving in or out of the well.

3 Obtain all groundwater level measurements using the same
sensitivity setting (if equipped) on the audible/visual indicator to
provide consistent measurements.

Continued on next page.
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Measuring groundwater level with a water level meter,
continued

Measuring Step Action
groundwater
level cont’d 4 Turn on the water level meter and check that the audible/visual

signal operates.

Lower the water level meter probe slowly into the well until the
audible/visual signal indicates that the water surface is
encountered.

Note: for wells equipped with a pump assembly and a water level
access tube, insert the water level meter probe into the small
diameter access tube at the wellhead assembly.

Note: Pump assemblies should NOT be temporarily raised or
lowered to perform water level measurements. If the water level
is below “top of pump,” then record information accordingly. Do
not force a water level probe past pumps or other obstructions in
a well.

5 When the water surface is contacted, slowly raise and lower the
probe in the well, noting at the MP the measured depth where the
signal sounds. Repeat this step of the measurement until the depth
results are reproduced at least three times. Reference Assessing
Data Accuracy and Limitations on page 6 of this document.

« If the check measurement does not agree with the original
measurement within the accuracy given in the data accuracy
section, continue to make check measurements until the
reason for the lack of agreement is determined or until the
results are shown to be repeatable.

+ Document unusual occurrences such as water cascading into
the well, etc. on the Groundwater Level Measurement form.

Record the measured depth to water (DTW) at the MP in the
“Measured Depth to Water” column of the Groundwater Level
Measurement form.

Note: Measurement should be recorded to 0.01 ft, or provide
comment why the measurement was not obtainable to this
precision.

Continued on next page.
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Measuring groundwater level with a water level meter,
continued

Measuring Step Action
groundwater - - - -
level (cont’d) 6 If appropriate with the equipment available, measure total depth

(TD) of well by lowering the weighted water level probe (or
video camera) to the bottom of the well. Record the TD of the
well on the Groundwater Level Measurement form.

¢ Do not remove or adjust the pump or otherwise disturb
the water column to accomplish this measurement.

¢ Disable the water level sensing signal before lowering the
probe.

¢ Measure TD by manually raising and lowering the probe
and determining the depth where the weight of the probe
is no longer sensed. Note: this method is not appropriate
for wells deeper than about 300 ft.

NOTE: Be sure to add additional probe length from
sensor to bottom of probe as this is not accounted for on
the measuring tape.

* Refer to the well construction diagram or well summary
sheet for as-built well TD information.

7 When measurements are complete, turn off the water level meter
and carefully remove the water level meter tape from the well by
winding onto the meter reel. Clean the water level meter tape and
probe using DI water and dabbing dry.

Note: use caution when retrieving the water level probe from the
well. Retrieve the tape and probe in the center of the casing, do
not allow the tape or probe to contact casing if possible, and do
not all allow the probe to swing wildly upon retrieval from the
well.

Continued on next page.
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Measuring groundwater level with a water level meter,
continued

Measuring Step Action

groundwater -

level (cont’d) 8 Calculate water elevation from measurement data and enter water
elevation on the Groundwater Level Measurement form
(Attachment 2).

Groundwater Elevation = Land Surface Datum (L.SD) +
Measurement Point (MP) Height above LSD — Depth to Water
Measurement from Measurement Point.

Refer to the well construction diagram for the depth and elevation
of the bottom of the screen interval (note that well construction
diagrams are usually referenced to the LSD, not the MP).

e Check that the measured groundwater level is within the
screen interval or the range of prior measurements.

o [fthe groundwater elevation is below the bottom the
screen, note on the Groundwater Level Measurement
form that water is present in the sump but not present in
the well.

Recording All calibration and maintenance data associated with each water level meter will
data be maintained in the Water Level Meter Calibration and Maintenance form files.

¢ All groundwater measurement data are recorded in the Groundwater
Level Measurement form to the appropriate accuracy for the depth being
measured.

¢ The Groundwater Level Measurement forms will be maintained in the
WQH well location files. Refer to “Assessing data accuracy and
limitations” in this document.
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Records resulting from this procedure

Records The following records are generated as a result of this procedure:

e Measuring Point Diagram form
e Groundwater Level Measurement form
e Water Level Meter Calibration and Maintenance form

Click here to record self study training to this document.
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MEASURING POINT DIAGRAM

Well Name =

MP Description =

MP Height (ft) =

(note: (+) = above LSD, (-) = below LSD)

LSD (ft) = LSD Description:

Measuring Point
(MP)

MP Correction

Datum (LSD)

Reference Point
(brass cap) or
some other
designated point
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Water Quality and Hydrology
Groundwater Level Measurement Form

Sheet __ of __ |

Technical Area Project Name:
Location/Field: Personnel; Signature:
Measuring Point (NTP) Water Level Total Depth
A B C D =C-B =A+B-C =D-B
anga
Surface MP above | Measured | Measured
Datum |Document| (+)or | Depthto | Depth of Groundwater | Total Depth
(LSD) (Ft| MP (LSD | pelow (-) | Water |well from]|DTW from| Elevation (Ft |of well from|
Well Name Date Time | MSL)"' | orTOC)?| LSD (Ft) |[(DTW) (Ft)] MP (Ft) | LSD (Ft) MSL) LSD (ft) Comment *

A10jei0qeT] [BUOHEN SOWE]Y SO

Measurement Method and Water Level Meter Type:

Water Level Meter Serial Number:
Additional Comments:

1) Note the Land Surface Datum (LSD) of the well, usualy the elevation of the brass cap or ground level
2) MP = Measuring Point; TOC = Top of Casing; State MP if other
3) Include any pertinent information about the water level measurement
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Water Level Meter Calibration and Maintenance Form

Los Alamos National Laboratory
Water Quality and Hydrology
Water Level Meter Calibration and Maintenance

Calibration
Water Level Meter Measured Distance from Sounder Point to:
Total | Alarm Equipment Condition,
Inspector Serial | Length | Operates | 1.00 ft | 30.00 ft| 60.00 ft| 100.00 | 500 ft | 1000 ft Comments, Describe
Date | Time Name Manufacturer | Number (ft) (Y/N) mark | mark | mark |ftmark| mark | mark Maintenance
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PRESSURE TRANSDUCER INSTALLATION, REMOVAL,

Purpose

Scope

In this
procedure

Integrated
Work

AND MAINTENANCE

This procedure describes installation, removal, and maintenance procedures for
the water level recording pressure transducers that are placed in groundwater
monitoring wells, piezometers, or surface water locations.

This procedure applies to all ENV-WQH, ENV-ECR, and contractor personnel
authorized to operate or maintain the water level recording pressure transducers,
or assist with these tasks.

This procedure addresses the following major topics:

Topic See Page
General Information About This Procedure 3
Who Requires Training to This Procedure? 3
General Requirements for Transducer Installation or Removal 8
Calibration and Maintenance of Pressure Transducer Equipment 9
Transducer Selection and Installation Guidance 14
Transducer Installation 15
Transducer Data Retrieval 18
Transducer Removal 20
Records Resulting from This Procedure 21

The work specified in this procedure is conducted with applicable Integrated
Work Documents, in accordance with LANL IMP 300-00-00, Integrated Work

Management Management for Work Activities.

CONTROLLED DOCUMENT

This copy is uncontrolled if no signatures are present or if the copy number stamp is
black. Users are responsible for ensuring they work to the latest approved revision.
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General Information About This Procedure

Attachments This document has the following attachments:

No. of

Number Attachment Title pages
1 Transducer Performance Check and Maintenance Form 1
2 Transducer Data Retrieval, Installation, and Removal Form 1
3 Manufacturer Operating Manuals 1

History of This table lists the revision history and effective dates of this procedure.

revision Revision Date Description Of Changes
0 12/98 . |New document.
1 06/00  |Annual review
2 12/01  |Annual review
3 08/03 |Annual review
4 01/05 |Annual review, significant revisions

Who requires ENV-WQH and ENV-ECR staff and contractors who work with pressure
training to transducer equipment require training before implementing this procedure.
this

procedure
Training The training method for this procedure is both read-training and on-the-job
method training. Training is in accordance with group specific procedures for training.

Annual refresher training to this procedure is “self-study” (reading).

Prerequisites In addition to training to this procedure, the following training is also required
prior to performing this procedure:

¢ RRES-WQH-SOP-045, Manual Groundwater Level Measurements
e In-Situ Inc. Transducer Operator’s Manual read-training
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References  The following documents were referred to in preparation of this procedure:

e ENV-WQH-QAPP-GWLMP, Quality Assurance Project Plan for the
Groundwater Level Monitoring Project

RRES-WQH-SOP-045, Manual Groundwater Level Measurements
In-Situ, Inc. Operator’s Manual for the miniTroll

In-Situ, Inc. Operator’s Manual for the Hermit 1000C

In-Situ, Inc. Technical Note 002, Instrument Calibration
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General Information About This Procedure, continued

Terminology Absolute pressure: the total or absolute pressure measured by a sensor without
correction for atmospheric pressure. A pressure measurement that includes
atmospheric pressure is an absolute pressure. Units are expressed in psia (pounds
per square inch absolute).

Depth test: a test performed to evaluate the accuracy of a pressure transducer in
which the actual known depth under the surface of water a transducer is placed is
compared to the reading given by the transducer.

Drift test: a test performed to evaluate the stability of a pressure sensor. A
transducer is suspended at a known depth below water surface, and is set to
record values over a set period of time. Data is then evaluated to ensure the
transducer has recorded stable water pressure values for the duration of the test.
Any variation in values must be within the measurement precision of the
instrument.

Gage pressure: the pressure measured relative to atmospheric pressure.
Measurements exclude atmospheric pressure and are said to be compensated or
gaged for atmospheric pressure. A vented or gage pressure transducer sensor
utilizes a vent tube in the cable that exposes one side of the pressure sensor to
atmospheric pressure, measuring pressure of the water column only. Units are
expressed in psig (pounds per square inch gage).

Ground Elevation: The elevation of the ground surface of the well expressed in
feet above mean sea level. If the well has a concrete surface pad, usually the
elevation of the top of the concrete pad is used. If a brass cap is present to
identify a well, usually the elevation of the brass cap in the concrete pad.

Performance Check: a check of the performance of the transducer to ensure the
transducer is still within calibration. Performance checks can be done by doing a
drift test and/or a depth test.

Pressure Head: The height in feet of a column of water that can be supported by
the gage pressure measured at a point in a well.

Pressure Transducer (Transducer): A device that measures pressure. There are
two types of pressure transducers, those that measure absolute pressure, and
those that measure gage pressure.

psi: Unit of pressure measurement in pounds per square inch.

psia: Unit of pressure measurement in pounds per square inch absolute, see
absolute pressure.

psig: Unit of pressure measurement in pounds per square inch gage, see gage
pressure.
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General Information About This Procedure, continued

Terminology, Raw Data Files: Electronic pressure transducer data files that are obtained from

continued

Pressure
transducer
equipment

pressure transducers or data loggers at a well site. Raw data files are usually
binary computer files that can be opened, read, and interpreted only by software
developed by the transducer manufacturer. The raw data files must be stored and
archived appropriately in order to protect the original data from the pressure
transducer. Raw data files contain the raw pressure measurements and date/time
stamp from the transducer and may also contain information entered into the
transducer software program at the time of installation, such as well name,
date/time, measurement interval, reference water elevation at the time of
installation, etc.

Reference Level: The elevation of the surface of the water in a single completion
well at the time of installation of the transducer. Determined by manual
measurement of the groundwater elevation according to RRES-WQH-SOP-045.

Water Elevation: The elevation of the surface of the water in a well, expressed in
feet above mean sea level.

Water Level: 1) Depth to water (DTW) in a well below ground surface expressed
in feet, or 2) The Water Elevation expressed in feet above mean sea level. Refer
to RRES-WQH-SOP-045, Manual Groundwater Measurements, for information
about measuring groundwater level in a well.

Transducer equipment is used to periodically measure water levels in individual
wells or surface water locations at user-specified intervals and record these
values in computer memory for later retrieval.

Two types of transducer equipment are currently used in monitoring wells at
LANL.

e ‘Compensated’ or ‘gaged’ pressure transducers have pressure sensors that
are compensated for atmospheric pressure. One side of the pressure
sensor diaphragm is vented to the atmosphere, thus compensating for
changes in atmospheric pressure and measuring water pressure only
(pounds per square inch gaged or psig). Using these transducers,
calculations of water depth above the transducer exclude atmospheric
pressure considerations. These transducers employ a tube in the cabling
to vent the transducer to the atmosphere and are used in most shallow
monitoring wells and single-completion deep monitoring wells .
Examples of ‘compensated’ or ‘gaged” transducers include the standard
In-Sity, Inc. miniTroll® and Troll® transducers.
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General Information About This Procedure, continued

Pressure e ‘Absolute’ or ‘uncompensated’ pressure transducers measure absolute
transducer pressure (pounds per square inch absolute, psia) and are not compensated
equipment, for atmospheric pressure. Pressure measurements from this type of
continued transducer include atmospheric pressure as a component; therefore

atmospheric pressure must be subtracted from the absolute measurement
to determine the pressure due to water. All transducers used with the
Westbay® MP multiple port monitoring system measure absolute
pressure. Additionally, other manufacturers, including In-Situ, Inc.
produce absolute pressure measuring transducers, thus personnel must be
aware of the type of transducer that is used so that data can be processed
accordingly.

Note Actions specified within this procedure, unless preceded with “should” or “may,”
are to be considered mandatory guidance (i.e., “shall”).
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General Requirements for Transducer Installation or

Removal

Equipment

Equipment
check

Required
personnel

Suggested equipment for installation and removal of transducers in monitoring
wells or surface water locations

Transducer(s)

Transducer cable

Data logger (if required)

Manufacturer operating manual

Transducer Performance Check and Maintenance Form (Attachment 1)
Portable computer and RS-232 direct-cable connection

Floppy disk(s) or other removable electronic media for data storage
Batteries — must In-Situ products require AA batteries

Silicon lubricating grease

Waterproof ink pen(s)

Water level meter

Groundwater Level Measurement Form

Well construction diagram

Water level history of well (if known)

Generator with ground fault circuit interrupt (GFCI) (where necessary)
Electric extension cord

Tripod for installations with cable greater than 300 ft

Deionized water

Paper towels

Trash bags

Keys to well

Before departing for the well site, test data loggers and transducers for
functionality, see Calibration and Maintenance of Pressure Transducer section of
this procedure. Prepare water level meter according to RRES-WQH-SOP-045,
Manual Groundwater Level Measurements.

Two people, one supervising operator and one assistant, are required to install or
remove a pressure transducer from a monitoring well.

A single operator is adequate to retrieve data from the recording data logger if
approved by the Operations Team Leader and only when using Enhanced
Communications Procedures. Reference the Working Alone Policy in RRES-
WQH-SOP-002, General Field Work, and RRES-ES-Field, General Field Safety
for All.
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Calibration and Maintenance of Pressure Transducer
Equipment

Policy

Equipment

Transducer
maintenance

Pressure transducer equipment must be properly maintained and calibrated
according to manufacturer instructions. Equipment maintenance and calibration
records must be maintained to insure the quality of data from transducer
equipment. All calibration of pressure transducers is performed by the
manufacturer. The performance of a pressure transducer may be checked
through a performance check.

The following equipment is suggested for transducer maintenance and
calibration checking.

Pressure transducer

Transducer Cable

Data Logger — Hermit or other type if needed

Portable computer and RS-232 direct-cable connection

Tape measure graduated in 0.01 ft

Transducer Performance Check and Maintenance Form (Attachment 1)
Marking Pen

Silicon grease for O-ring lubrication

Batteries for transducer equipment

Follow requirements of each equipment manufacturer (Attachment 3) to
maintain transducer equipment.

Document maintenance on the Transducer Performance Check and Maintenance
Form (Attachment 1).

Perform routine maintenance each time a transducer is installed or removed from
a well. Routine maintenance includes:

Check/change batteries

Check/lubricate O-rings

Check cables, vent lines

Keep equipment clean, work area uncluttered

Wipe cable and transducers with clean cloth soaked in deionized water
during removal from well

e Cap all connections to prevent damage from rust and corrosion

e Do a performance check if needed, check date of calibration
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Calibration and Maintenance of Pressure Transducer
Equipment, continued

Avoiding Transducer equipment is typically installed in a specific well and dedicated to

Cross- that well, therefore minimizing cross contamination issues. When removing a

contamination transducer from a well, label the transducer equipment with the well number for
future reinstallation. ;

If transducer equipment must be installed in a different well, wipe the cable and
transducer housing with a clean cloth soaked in deionized water prior to
installation to prevent potential cross contamination.

Automatic Transducer software clocks and internal clocks in portable computer used with
daylight - transducer equipment must have the time set to Mountain Standard Time (MST)
savings time at all times, without any daylight-savings time adjustment in the spring and fall.

adjustment Disable the automatic daylight savings time adjustment setting in Microsoft

Windows-based computers used with transducer equipment. This will prevent
the clock from changing to daylight savings time.

Transducer A transducer may be considered to be properly calibrated as long as the
calibration  transducer returns values that are within pre-determined measurement precision

and specifications (see Table 1). How long a transducer will maintain calibration
performance depends on the amount of regular use the transducer has experienced, whether or
checks not the transducer was exposed to environmental extremes, and how the

transducer was handled during use, transportation, and storage.

Transducer calibration is performed by the manufacturer. Record transducer
calibration date(s) on the Transducer Performance Check and Maintenance form
(Attachment 1) and on the forms maintained in the WQH transducer files.

Perform transducer performance checks prior to installation of a transducer if
calibration was done more than one year prior to installation date, or if
transducer is suspected of malfunctioning, and document the calibration check
on the Transducer Performance Check and Maintenance Form (Attachment 1).
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Calibration and Maintenance of Pressure Transducer
Equipment, continued

Performance To conduct a performance check (depth test) on a pressure transducer, perform

check the following steps:
Step Action
1  |For compensated transducers, take a pressure measurement when the

transducer is in the air. Insure that the transducer measurement in air is
0 psi, within the measurement precision of the transducer.

Record air measurement on the Transducer Performance Check and
Maintenance Form [Air Pressure (psi)]. (Attachment 1)

Place transducer in well or water column at first position by performing
the following steps:

Step Action

1 Temporarily position the transducer 1 to 2 ft below water
level.

2 Record the water depth [PH1 (ft)] on the Transducer
Performance Check and Maintenance Form.

3 Secure the cable and mark the transducer cable at the top of
casing or at another convenient Measuring Point.

Measure a specific length of the remaining cable that extends from the
well. Use a measured length that is within the rated capacity of the
transducer (reference Transducer Selection & Installation Guidance in
this document).

Record the length measured on the cable [Cable Length (ft)].

Use the full range of the transducer for the calibration check if the
well/water column depth allows.

Table continued on next page.
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Calibration and Maintenance of Pressure Transducer
Equipment, continued

Performance Step Action
check, : "
continued 4  |Place transducer in well or water column at the second position by

performing the following steps:

Step Action

1 Lower the transducer and cable in the well or water column
the measured length as determined in Step 3 above.

2 Position the measured mark on the cable at the top of
casing/water column at the previously used Measuring
Point.

3 Record the measured water depth provided by the
transducer on the Transducer Maintenance and Performance
Check Form [PH2 (ft)].

5  |Verify that the difference between the transducer depth measurements
[PH2 — PH1] corresponds with the length measured on the cable
within the measurement precision of the transducer (reference
Transducer Selection & Installation Guidance, Table 1, in this
document).

If not, check the cable or transducer to ensure that it hangs freely in
the well or water column and repeat the calibration check. If
necessary, ship the transducer to the manufacturer for calibration.
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Calibration and Maintenance of Pressure Transducer
Equipment, continued

Performance A drift test may also be done to evaluate performance of a pressure transducer.
check, To do a drift test, perform the following steps:
continued

Step Action
1 Secure transducer at a known depth in a contained water column.

2 |Record pressure readings for 15 minutes.

3 |Determine the error tolerance of the transducer by multiplying the
pressure rating of the transducer (psi) by 0.001 (0.1%).

4  |Check readings for any noticeable drift that is beyond the error
tolerance.

5 If measurements are not within error tolerance, or a noticeable drift
occurs:

e Recheck the pressure measurements.
e If necessary, return transducer to manufacturer for calibration
and/or repair.

6 |Record findings on the Transducer Performance Check and
Maintenance Form (Attachment 1).
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Transducer Selection and Installation Guidance

Transducer
selection and
installation
guidance for
pressure
transducers

Do not submerge transducers in water pressures greater than the specific pressure
rating of the transducer. The pressure rating is provided by the manufacturer for
each transducer. At standard pressures and temperatures in water, a general
pressure —depth conversion is 2.31 ft/psi. Table 1 provides guidance for
maximum water depths (note: not depth below ground level) transducers and
indicates the measurement precision characteristic of different pressure rated
transducers.

Table 1
Maximum Depth Below | Measurement Precision (ft)
Pressure Rating (psi) Water Surface (ft) (20.1% Full Scale)

15 34.7 0.03
30 69.3 0.07
50 115.5 0.12
100 231.0 0.23
200 462.0 0.46
250 577.5 0.58
300 693.0 0.69
500 1155.0 1.16
1000 2310.0 2.31

Before installing a transducer in a well:

Obtain the groundwater level,

e determine the range of expected water level fluctuations in the well or
surface water location,

e determine the depth below water surface that the transducer will be
placed to measure the full range of expected fluctuation.

Use a transducer with the lowest pressure rating possible for the specific
application, because measurement precision decreases with higher pressure
ratings (see Table 1 above).

Examples:

In single completion monitoring wells open to the atmosphere at LANL, annual
water level fluctuations may be less than 15 ft, which would indicate installation
of a transducer with a pressure rating of 15 psi at a depth of 15 to 17 ft below the
water level. Shallow alluvial wells may experience water level fluctuations of 30
ft or more.

In monitoring wells adjacent to water supply wells or in water supply wells, the
daily water level drawdown might be 100 to 150 ft or more. Given an anticipated
drawdown of 150 fi, a transducer with a pressure rating of 100 psi should be
installed at a depth of 170 to 200 fi below the water surface, for example.
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Transducer Installation

Prepare for  To prepare for transducer installation in single completion wells, perform the
transducer  following steps:
installation

Step Action

1 Manually measure the groundwater level using a water level meter
according to RRES-WQH-SOP-045, Manual Groundwater Level
Measurements, and perform the following steps:

Step Action
1 Record the date, time, and measured depth to water.

2 Calculate the groundwater elevation on the Groundwater
Level Measurement Form.

3 Record the groundwater elevation on the Transducer
Installation and Removal Form (Attachment 2).

4 If possible, measure the total depth of the well and record
depth on Groundwater Level Measurement Form

2  |Apply silicone lubricant to O-rings on transducer connections
following manufacturer instructions.

3 |Connect transducer cable to pressure probe and to data logger/portable
computer according to manufacturer instructions.

Check for appropriate communications with transducer.

5 Record the transducer serial number and well information on the
Transducer Data Retrieval, Installation, and Removal Form
(Attachment 2).
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Transducer Installation, continued

Install To install the transducer(s), perform the following steps:
transducer

Step Action
1 Carefully lower transducer into the well.

¢ Do not allow cable to rub against sharp edge of metal casing and

e Do not allow the transducer to contact water level at high rate of
speed; this will damage the pressure sensor.

¢ Do not submerge transducer to a water depth pressure greater than
the pressure rating of the transducer (reference Transducer
Selection and Installation Guidance in this document)

2 [If a bench performance check was not performed, and the transducer
has not been calibrated by the manufacturer in the last year, perform the
performance check in the well as described in Transducer Calibration
section.

Record performance check data on the Transducer Performance Check
and Maintenance Form (Attachment 1).

3 |Install pressure transducer:

Step Action

1 Install pressure transducer at an appropriate depth to
monitor the full range of expected water level fluctuation
(reference Transducer Selection and Installation Guidance in
this document) and according to manufacturer instructions.

2 Affix and secure the transducer cable at the top of the casing
to prevent cable slippage. Do not kink or pinch the vent tube
in a compensated transducer cable.

3 Mark the transducer cable to document cable placement and
detect cable slippage or tampering.

4 Monitor transducer measurements via portable computer/
data logger for at least 15 minutes to insure water level
stabilization, placement, and detect possible cable stretch or
sensor drift. Measurements should remain stable over
15-minute period.

Table continued on next page.
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Transducer Installation, continued

Install
transducer,
continued

Step

Action

4

Initialize measurement software / data logging software according to
manufacturer instructions.

Program the software for appropriate measurement sampling
interval for the intended purpose and use of the data.

Enter the groundwater elevation measurement obtained before
installation of the transducer as the reference level. In a shallow
well installation, another water level may be taken after the
transducer is installed.

Program software to begin measurements immediately after
installation.

Replace caps and locks on well shelter.

To verify that the transducer is functioning correctly, check transducer
within 1 week after installation.

Check for cable slippage and cable stretch.

Check measurement data for signs of cable slippage, stretch or
sensor drift.

If indications of data problems exist, measure the groundwater level
and reinstall the transducer, if problems persist, replace the
transducer.
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Transducer Data Retrieval

Transducer Retrieve transducer data from wells on a regular basis to insure the continued

Data quality of the transducer data. The frequency of retrievals will be determined by

Retrieval the work plan under which the data is collected. To retrieve data from transducer
equipment, perform the following steps:

Step Action

1 Connect portable computer to data logging equipment or transducer
cable and start manufacturer provided software specific for the
transducer equipment.

2 |If amanual groundwater level measurement is to be obtained, stop the
data Jogging program. Note the time and date on the Transducer Data
Retrieval, Installation, and Removal Form (Attachment 2). If a manual
groundwater level measurement is not to be obtained, do not stop the
logging program, and go to step 3.

3 |Extract the transducer data set according to manufacturer instructions.

Record data retrieval information on Transducer Data Retrieval,
Installation, and Removal Form (Attachment 2).

Document data retrieval information, including:

Transducer serial number

Transducer operating condition

Data quality — initial assessment

Battery power

Beginning and ending dates/times of retrieved data in MST.
Pressure head and groundwater elevation at time of data retrieval.
Raw data file name. Name the raw digital data file appropriately to
include the well name and date of data retrieval.

4 View the data collected since transducer installation. Ascertain that
appropriate data have been collected.

5 |Copy the data file to floppy disk or other removable electronic media
for safe keeping.

6  |If a manual groundwater level is going to be obtained, go to step 7. Ifa
manual groundwater level is not going to be obtained, go to step 10.

7  |Delete the data from the transducer or data logger using the
manufacturer software. Note: only delete the transducer data after
insuring that the data file has been properly transferred and stored
to the portable computer, and has been backed up on a removable
disk.

-
Table continued on next page.
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Transducer Data Retrieval, continued

Transducer Step Action
Data, )
Retrieval, &  |Manually measure the groundwater level according to RRES-WQH-

) SOP-045, Manual Groundwater Level Measurements.
continued

If the well construction allows manual groundwater level measurement
without disturbing the transducer (separate access ports), perform the
following steps:

Step Action
1 Manually measure the groundwater level

2 Record the groundwater elevation measurement on the
Transducer Data Retrieval, Installation, and Removal Form

If the well does not have separate access tubes for the transducer and
the water level meter, perform the following steps:

Step Action
1 Remove the transducer from the well

2 Manually measure the groundwater level

3 Reinstall the transducer following the Transducer
Installation Procedure

4 Record the groundwater elevation measurement on the
Transducer Data Retrieval, Installation, and Removal Form

9 Check that the transducer clock is the correct time (MST).

10 |Restart the data logger software following the transducer installation
procedure, use the newly obtained groundwater elevation as the
reference level.

11  |Transmit data file to the Groundwater Level Project Leader.

e Insure that data file is secured and data transmittal is completed.

e Do not remove data file from portable computer or removable
media before data is backed up on a server.
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Transducer Removal

Transducer
Removal

To remove the transducer from a single completion well, perform the following

steps:

Step

Action

1

Retrieve transducer data from data logger as described in the
Transducer Data Retrieval section above. Record the time (MST),
pressure head, and groundwater elevation data on the Transducer Data
Retrieval, Installation, and Removal Form (Attachment 2).

Discontinue the data logging program per manufacturer instructions.

Remove the cable and transducer(s) from the well.

e Use cable pulling system if cable longer than 300 ft.
The cable should not scrape against sharp edges of well casing.

¢ (Clean and maintain transducer equipment as described in
Transducer Equipment Maintenance section.

e Package transducers appropriately for transportation according to
manufacturer instructions.

Manually measure the groundwater level according to RRES-WQH-
HCP-045, Manual Groundwater Level Measurements.

Record the time (MST) and groundwater level measurement on the
Transducer Data Retrieval, Installation, and Removal Form.

Replace well caps and locks.
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Records Resulting From This Procedure

Records The following records generated as a result of this procedure shall be
permanently stored with ENV-WQH:

Transducer Performance Check and Maintenance Form (Attachment 1)

e Transducer Data Retrieval, Installation, and Removal Form (Attach-
ment 2)

e Groundwater Level Measurement Form (RRES-WQH-HCP-045,
Attachment 3)
e Raw water level data electronic file on electronic media
Logbook summary of individual installations/removals with dates
e Other significant information
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In Situ Transducer Performance Check and Maintenance Form

Performance Check

Battery | Factory| Air
Voltage| Cali- | Pres- Cable PH2- Equipment Condition, Comments,
Well Serial Check/ | bration| sure Length| PH2 | PH1 [Check| Describe Maintenance, Calibration
Date | Time | Name | Inspector Name | Number {replace] Date (psi) |PH1(ft)] (ft) (ft) (ft) OK? Check

Note: To convert pressure measurements to ft, use conversion factor: 2.31 ft/psi

RRES-WQH-SOP-016
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TRANSDUCER DATA RETRIEVAL, INSTALLATION, AND REMOVAL FORM

Los Alamos National Laboratory
Water Quality and Hydrology
Transducer Data Retrieval, Installation, and Removal Form

Data Trans- | Ground Records Well Condition, Comments,
Land Retrieve/ | ducer water Retrieved, Describe
Surface Install/ Serial | Elevation | Pressure | Battery Dates Raw Data File | Installation/Removal, source
Date | Time | Well Name | Datum (ft) | Personnel | Remove | Number (ft) Head (ft) | Voltage| start/stop Name of Groundwater Elevation, etc
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MANUFACTURER OPERATING MANUALS

In-Situ Operations Manuals for Pressure Transducers
MiniTROLL Operator’s Manual for MiniTROLL Model SSP-100
WinSitu 4.0 User’s Guide

Hermit 3000 Data Logger Operator’s Manual

In-Situ Inc. Data Manager Software Operator Manual

Solinst Level Logger Manual
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General Information about This Procedure

Attachments This document has the following attachments:

Number Attachment Title _ pages
1 Groundwater Level Data Review and Validation Form

History of This table lists the revision history and effective dates of this procedure.
revision

Revision Date Description Of Changes
0 11/04  |New document.

Who requires The following personnel require training before implementing this procedure:

-:;zilsmmg to £ Al ENV-WQH staff, students, and contract personnel who perform
groundwater level calculations using data derived from pressure
procedure
transducers.
Training The training method for this procedure is “self-study” (reading), which is
method documented in accordance with the procedure for training (RRES-WQH-QP-

024, Training).

Personnel performing this procedure for the first time should be mentored by a
knowledgeable colleague for compliance with the on-the-job training
requirement.

Prerequisites In addition to training to this procedure, the following training is also required
for all personnel performing the procedure:

RRES-WQH-SOP-001, Office Work

ENV-WQH-SOP-016, Pressure Transducer Installation, Removal, and
Maintenance

RRES-WQH-SOP-0435, Manual Groundwater Measurements
RRES-WQH-QP-025, Records Management
ENV-WQH-QAPP-GWLM, Quality Assurance Program Plan for
Groundwater Level Monitoring

Westbay® WinGT® and MLOG® software familiarity

In-Situ, Inc. Win-Situ® and/or Data Manager® software familiarity

[UALRVAY KA YA VAL Jre g




Water Quality & Hydrology Group Effective date is Group Leader

RRES-WQH-QP-062.0
Los Alamos National Laboratory approval date.

Page 3 of 20

General Information about This Procedure (continued)

References  The following documents are referenced in this procedure:

e RRES-WQH-SOP-016, Pressure Transducer Installation, Removal, and
Maintenance
RRES-WQH-SOP-045, Manual Groundwater Measurements
RRES-WQH-SOP-050, Groundwater Sampling using Westbay System
RRES-WQH-QAPP-GWLM, Quality Assurance Program Plan for
Groundwater Level Monitoring

Terminology Absolute pressure: the total or absolute pressure measured by a sensor without
correction for atmospheric pressure. A pressure measurement that includes
atmospheric pressure is an absolute pressure. Units are expressed in psia (pounds

per square inch absolute).

Calculated data files: Groundwater level data files that result from calculation of
the raw data files into groundwater elevation data using the proprietary software
provided by the transducer manufacturer. Calculated data files can be comma
separated value (csv) text files (or similarly separated values, such as tab or
space separated), spreadsheet files, database files, etc.

Gage pressure: the pressure measured relative to atmospheric pressure.
Measurements exclude atmospheric pressure and are said to be compensated or

gaged for atmospheric pressure. A vented or gage pressure transducer sensor
utilizes a vent tube in the cable that exposes one side of the pressure sensor to
atmospheric pressure, measuring pressure of the water column only. Units are
expressed in psig (pounds per square inch gage).

Ground elevation: The elevation of the ground surface of the well expressed in
feet above mean sea level. If the well has a concrete surface pad, usually the
elevation of the top of the concrete pad. If a brass cap is present to identify a
well, usually the elevation of the brass cap in the concrete pad.

Pressure head: The height in feet of a column of water that can be supported by
the gage pressure measured at a point in a well.

Pressure transducer (transducer): A device that measures pressure. There are two
types of pressure transducers, those that measure absolute pressure, and those
that measure gage pressure.

Piezometric Elevation: 1) The elevation to which the water at a specific point in
an aquifer will rise; 2) The water elevation calculated from pressure data.
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General Information about This Procedure (continued)

Terminology Pi: Pressure inside the Westbay® casing, designated by ‘arm out’ motor position
(continued)  of the transducer. Pi measured above the deionized water column in the
Westbay® casing is equal to atmospheric pressure at a given port elevation;
calculated piezometric elevation will approximate the elevation of the port. Pi
measured below the deionized water level inside the Westbay® casing will be
the pressure head of the deionized water column; calculated piezometric
elevation will be that of the elevation of the top of the deionized water column. -

Po: Pressure in the formation outside the Westbay® casing at a specific
monitoring port, designated by ‘shoe out’ motor position of the transducer. Po of
‘dry’ monitoring ports will approximate Pi at that port if the port is above the DI
water column. Po of ‘wet’ monitoring ports should not normally equal the Pi of
the port. Calculated piezometric elevation represents the piezometric water level

at the location of the monitoring port.
psi: Unit of pressure measurement in pounds per square inch.

psia: Unit of pressure measurement in pounds per square inch absolute, see
absolute pressure.

psig: Unit of pressure measurement in pounds per square inch gage, see gage
pressure.

Raw data files: Electronic pressure transducer data files that are obtained from
pressure transducers or data loggers at a well site. Raw data files are usually
binary computer files that can be opened, read, and interpreted only by software
developed by the transducer manufacturer. The raw data files must be stored and
archived appropriately in order to protect the original data from the pressure
transducer. Raw data files contain the raw pressure measurements and date/time
stamp from the transducer and may also contain information entered into the
transducer software program at the time of installation, such as well name,

~ date/time, measurement interval, reference water elevation at the time of
installation, etc.

Reference level: The elevation of the surface of the water in a well at the time of
installation of the transducer. Determined by manual measurement of the
groundwater elevation according to RRES-WQH-SOP-045.

Water elevation: The elevation of the surface of the water in a well, expressed in
feet above mean sea level.

Water level: 1) Depth to water (DTW) in a well below ground surface expressed
in feet, or 2) The Water Elevation expressed in feet above mean sea level. Refer
to RRES-WQH-SOP-045, Manual Groundwater Measurements, for information
about measuring groundwater level in a well.
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General Information for Data Processing, Review, and
Validation

Temperature Use the correct density value of water during processing of the raw transducer
Corrected data to reduce the amount of error introduced by the calculation process.

Water Density Some transducer manufacturer software programs, such as recent versions of the

Values . Data Manager® program by In-Situ, Inc., allow user input of water density
values. Water density is dependent on the quantity of dissolved minerals or
contaminants and temperature (In-Situ, Inc, 2000). The density of water
containing relatively few dissolved minerals or contaminants, such as most
groundwater at Los Alamos, is primarily dependant on temperature.

Temperature of the water is typically measured by transducer equipment and is
usually available during processing of the raw data files. Use the table below for
selecting appropriate water density values based on the average temperature of
the water derived from the transducer measurements.

Density Values of Pure Water as function of Temperature

Temp |Density Temp | Density ‘Temp | Density
(C) | (glce) (C) | (g/cc) (C) | (glcc)

1] 0.9999 11} 0.9996 21] 0.9980

2| 0.9999 12 0.9995 22| 0.9978

3{ 1.0000 13{ 0.9994 23| 0.9975

41 1.0000 14] 0.9992 24| 0.9973

5| 1.0000 15{ 0.9991 25| 0.9970

6f 0.9999 16| 0.9989 26| 0.9968

7] 0.9999 171 0.9988 27| 0.9965

8] 0.9998 18] 0.9986 28| 0.9962

9{ 0.9998 191 0.9984 29] 0.9959

10] 0.9997 20] 0.9982 30| 0.9956

Source: In-Situ, Inc. (2000 )

Latitude and If user input of latitude and elevation values for correction of acceleration due to

Elevation gravity on the water level calculation is required, use the following parameters as
Correction  a guide for utilizing this correction.
Parameter. . . .

ar S & The elevation of the groundwater is obtained from manual measurement

g) r V‘i’ater (see RRES-WQH-SOP-045, Manual Groundwater Level Measurements).
ensity Input the groundwater elevation to the nearest 10 ft as appropriate.

& Approximate latitude of the Los Alamos area is 36 degrees north.

& Document parameters used to calculate water level data in the calculated
data file.



ENV-WQH-QP-062.0 Effective date is Group Leader Water Quality & Hydrology Group

Page 6 0f 20

approval date. Los Alamos National Laboratory

General Information for Data Processing, Review, and
Validation, continued

Calculating
water levels

in Westbay®

wells

As a general guideline for calculating water levels in Westbay wells that utilize
absolute pressure measurement transducers select the fixed value option for
atmospheric pressure in the WinGT® software to adjust the absolute pressure
measurements.

£ Use a fixed atmospheric pressure that exists at the approximate elevation
of the surface of the saturated zone for which the water level calculation
is being prepared. The Pi value of monitoring ports located near the top
of an intermediate zone or at the top of the regional aquifer will typically
measure the atmospheric pressure at the elevation nearest the top of the
saturated zones. Use the average Pi value of a port if multiple
measurements are available.

Caution: Be certain that the port for the Pi measurement nearest the surface of
the saturated zone is above the deionized water inside the Westbay® casing. The
top of the deionized water column inside the Westbay® casing 1s typically
located between the monitoring zone at the top of the regional aquifer and the
next lower monitoring zone. Check the Westbay® completion report and
piezometric calculations of the deionized water level obtained the Pi
measurements from monitoring zones below the top of the regional aquifer.

g If Pi values are not available for the surface of the saturated zone, it is
possible to calculate atmospheric pressure at a specific elevation: For the
standard atmosphere, variation of pressure with elevation is
approximately linear in the elevation range 8202 ft to 4921 ft, which
correspond to 10.83 psi and 12.26 psi, respectively, for a slope of
4.36x10-4 psi/ft. The correction for increased pressure is Patm at
transducer (psi) = Patm at surface + [4.36x10-4 psi/ft x transducer depth
]

& Atmospheric pressure fluctuates daily and seasonally due to temperature
changes in the atmosphere and passing weather fronts. Using a fixed
rather than fluctuating atmospheric pressure will prevent introduction of
potential error in the resulting water level data.
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General lnformatibn for Data Processing, Review, and
Validation, continued

Calculating
water levels in
Westbay®
wells,
continued

& The type of atmospheric pressure to select to adjust absolute formation

pressure data may be different for different wells and for different zones
within a well, depending on the hydrologic properties of each zone in the
well. It may be necessary to construct overlapping time series plots of
monitoring port pressure data and atmospheric pressure data measured at
the well to determine, for example, if there is an immediate response to
atmospheric pressure at each monitoring port, in order to determine how
best to adjust for atmospheric pressure. In a shallow well with an
unconfined aquifer, it may be appropriate to use the well’s own
atmospheric pressure measured at ground surface for the adjustment.

The resulting calculated water level characteristics of each zone will
depend on which atmospheric pressure corrections are used. General
guidelines to follow include the following: Deeper zones of saturation,
such as those in the Los Alamos area, typically do not exhibit immediate
responses to atmospheric pressure changes, and therefore it is not
appropriate to use the well’s own atmospheric pressure to adjust the
measured pressure.

As mentioned above, if in doubt, use the fixed average atmospheric
pressure (P1) measured at, or calculated for, the surface of each zone of
saturation .
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Raw Data File Handling

Policy The raw electronic transducer data files will be handled according to
requirements for Data Handling in the Quality Assurance Program Plan for the
Groundwater Level Monitoring Program, ENV-WQH-GWLM-QAPP.

Handling raw To retrieve raw electronic pressure transducer data (raw data) files from the
data transducer, field personnel shall perform the following steps:

Step ’ Action

1 Retrieve raw data files from transducer equipment in accordance with
ENV-WQH-SOP-016, Pressure Transducer Installation, Removal, and
Maintenance, Transducer Data Retrieval section.

2 [Review raw data files for completeness and appropriateness.

Record comments about the transducer data on the Transducer Data
Retrieval, Installation, and Removal Form (ENV-WQH-SOP-016,
Attachment 4) or the Westbay® Groundwater Sampling Field Data
Sheet (RRES-WQH-SOP-050, Attachment 3).

3 |Transfer the raw data files from transducer or data logging equipment
to a portable computer.

4  |Create a file name that includes the well name and date of transfer
from transducer.

5  |If possible, save the raw data file to a nonvolatile removable media
device for safeguarding and transport to the GWLM Project Leader.

6  [Deliver raw data files to the GWLM Project Leader.

7  |When given direction from the GWLM Project Leader, delete the raw
data files from the portable computer.

8  |Record groundwater pressure data obtamed during groundwater
sampling on the Westbay® Groundwater Sampling Field Data Sheet
(RRES-WQH-SOP-050, Attachment 3)

9  ]Archive the field data sheets in WQH sampling record files
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Raw Data File Handling, continued

Handling The GWLM Project Leader will perform the following steps:
raw data,
continued

Step Action

1 Transfer the raw data files to the common (shared) WQH server for
permanent storage. .

2 Provide direction to field personnel to delete raw data files from the
portable computer.

-3 Transfer the Po and Pi data to WinGT® software for calculation into

water level data according to this procedure. Archive processed data
files on the WQH server.
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Processing Transducer Data

Background The raw electronic transducer data files are processed to obtain meaningful
groundwater level data. The raw binary pressure data files are converted into
useable data format using transducer manufacturer proprietary software.

In-Situ, Inc. transducers and data loggers create a raw data file with a ‘bin’
extension. Westbay® data loggers create either ‘WD2’ or ‘WDF’ raw data files.

Processing Corﬁpare information in the data file with information recorded during
Data from installation of the transducer on the Transducer Data Retrieval, Installation, and
In-Situ, Inc. Removal Form (ENV-WQH-SOP-016, Attachment 4) by performmo the

Data Files following steps:

Step - Action

1 Open the data file using WinSitu® or DataManager® software
programs. Data file will have a .bin filename extension.

2 |Verify that the data file name represents data for the correct well. If
necessary, change the data file name to reflect the well name.

3 Check that beginning and ending dates and times are in Mountain
Standard Time, and that the transducer serial number and other
information in the data file header correspond with field records.

4 Determine that the reference water elevation in the data file
corresponds with the manual water elevation obtained when the

transducer was installed.

Note: If a manual water level was not obtained at the beginning of a
data file, use the most recent water elevation calculated from an
immediately preceding transducer data set. This method can be used if
the elapsed time between the end of the prior data set and the
beginning of the next transducer data set is less than 2 hours and the
water level change is less than 0.2 ft.

5  |Enter the appropriate water density into the software using the table in
Temperature Corrected Water Density Values section of this
document.

Table continued on next page.
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Processing Transducer Data, continued

Processing
Data from In-
Situ, Inc.
Transducers,
continued

Step

Action

6

Enter the approximate latitude (36 degrees north for Los Alamos area)
and approximate elevation of the water into the software to provide
appropriate corrections for water density (reference Latitude and
Elevation Correction Parameters for Water Density section of this
document).

NOTE: Transducer data may be displayed as pressure (psi), pressure
head (ft), depth from surface (ft), or in elevation from mean sea level
(ft msl) if the groundwater elevation is entered as the reference
elevation. )

Verify that the beginning pressure head recorded by the transducer
corresponds with the pressure head recorded when the transducer was
installed.

Calculate groundwater elevation using the appropriate parameters
(refer to Steps 5 and 6 above) in the Data Manager® software.
Compensation for atmospheric pressure is not necessary for typical In-
Situ Inc. gage transducers used at LANL.

Transfer transducer water level data to text file or spreadsheet format

for further data review and validation.
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Processing Transducer Data (Continued)

Processing  Compare information in the data file with information recorded during installa-
Data from tion of the transducer on the MOSDAX Probe String Installation/Retrieval Field
Westbay® Form (ENV-WQH-SOP-016, Attachment 5) by performing the following steps:

Transducers

Step ‘ Action

1 |Open the data file using WinGT® or MLOG® (Convert Utility)
software programs. Data file will have a .WD2 or .\WDF filename
extension.

2 When prompted by the software, verify that the time zone value is set
to -7.00 hours in relation to Coordinated Universal Time.

3 |Verify that beginning and ending dates and times, the transducer serial
numbers, and other information in the data file header correspond with
field data recorded on the Probe String Installation/Retrieval Field
Record (ENV-WQH-SOP-016, Attachment 5) or the field data
recorded on the Westbay® Groundwater Sampling Field Data Sheet
(RRES-WQH-SOP-050, Attachment 3).

4  |Verify that correct well zone information, port name, port depth, and
probe numbers coincide with those for the appropriate well, as
published in the well completion report.

5  [Verify that the correct ground elevation of the well (brass cap
elevation) has been entered into the data file header.

6  |Review the Pi and Po pressure data from the Westbay® Probe String
Installation Data Form (ENV-WQH-SOP-16, Attachment 5) or the
Westbay® Groundwater Sampling Field Data Sheet (RRES-WQH-
SOP-050, Attachment 3) for each port and check that measured
pressure data is consistent with previous measurements.

Table continued on next page.
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Processing Transducer Data (Continued)

Processing Step Action

]\)V ata fr om 7 |Determine that each probe was properly attached to the appropriate
estbay port by checking that Po values are similar to previous Po values for

Transducers each port _

(continued) '

If Po values are not similar to previous measurements, determine if
measured Po values are consistent with:

& - Previous Pi values (if the probe did not properly connected to
monitoring port) or ‘

& Atmospheric pressures at the elevation of the port (for
monitoring ports above the level of the deionized water in the
Westbay® casing) or ‘

& Equivalent to surface atmospheric pressure (response for
probes not installed in the well).

8  [Review time series of the pressure data to check for possible sensor
drift with time or cyclical, spiking, or fading response that may
indicate failure of the transducer or of the transducer power supply.
9  |{Import data file to WinGT® data file (.wgt extension file) by
performing either: '

& Import the data file into an existing WinGT® data file (-wgt
extension file) that has previously been created for that well.
NOTE: Use this option only ff assured that a WDF or WD?2 data
file is appropriate for a given well. This will save time in entering
correct well information, port depths, zone intervals, etc., and
allows the transducer data to be merged with pre-existing data for
well. : '

OR

& Manually enter or import Po and Pi data from groundwater
sampling events (WDF or WD2 data file) into a WinGT® data file
(wgt extension file) that has been created for that well

Table continued on next page.
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Processing Transducer Data (Continued)

Processing Step Action

Data fm%’ 10 |Select the atmospheric pressure source for use in adjusting absolute
Westbay formation pressure data. The WinGT® software provides three choices
Tr an§ducers for selecting atmospheric pressure data:

(continued)

a) The well’s own atmospheric pressure measurements obtained
concomitantly with the monitoring port pressure data,

b) Atmospheric pressure data from another nearby well, or

¢) A fixed value for atmospheric pressure.

NOTE: As a general guideline for calculating water levels in Westbay®
wells that utilize absolute pressure measurement transducers, select the
fixed value option for atmospheric pressure in the WinGT® software to
adjust the absolute pressure measurements. Reference “Calculating
water levels in Westbay® well”, General Information for Data
Processing, Review, and Validation section of this document.

11  |Calculate the piezometric water elevation for each monitoring port
using the WinGT software.

NOTE:

E If header file contains 0.00 for the elevation of the well, the
software will calculate depth to the piezometric level of the water,
based on the depth of each monitoring port.

E  If header file contains the appropriate ground elevation of the well
in ft above mean sea level (amsl), the software will calculate
piezometric water elevation in ft amsl for each monitoring port.

12 |Transfer piezometric groundwater elevation data to spreadsheet file
format for further review and validation.
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Transducer Data Review and Validation

Policy Groundwater level data shall be reviewed for completeness and appropriateness
and validated on a routine basis as the data are collected for each well. A
determination as to the acceptance or rejection of the data shall be provided by
the GWLM Project Leader.

Conducting  Suggested steps for performing data review and validation of transducer

data review  groundwater level data are provided below; however, data review and validation

and validation personnel must review and evaluate the data for each well on an individual basis,
as not all potential problems with data can be addressed in a procedure.

To conduct data review and validation, perform the following steps:

Step ) Action
1 Open the spreadsheet created in Processing Transducer Data, Step 12.

2 [Plot the time series of the groundwater elevation (hydrograph), and if
available, the time series of the atmospheric pressure data.

3 |Document the following information on the Transducer Data Review
and Validation Form (Attachment 1)

Well name

Reviewer Name

Date of data review

Transducer manufacturer, serial number, and the pressure rating
of the transducer

File name of the raw data file and the calculated data file

Start and end time of the transducer data

Data review comments

State if data are valid or invalid

Reason for invalidating data

VALITA LTa BV B [VAANTA e 3y

Table continued on next page.
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Transducer Data Review and Validation, continued

Data Review Step Action
Proce:dur:l 4 Review the hydrograph to determine if a correlation exists with
(continued) , atmospheric pressure data. Interpret the results to determine if

groundwater level data from absolute-measuring transducers require
recalculation using a different selection for atmospheric pressure.

¢ Single completion wells open to the atmosphere that use
compensated transducers will typically show an inverse correlation
between atmospheric pressure and water level inside the well.

g€ For Westbay®-equipped wells using absolute transducers, if the
groundwater level data were calculated using the well’s real-time
atmospheric pressure correction and the water level shows a direct

_inverse correlation to atmospheric pressure, the water level

fluctuation may be an artifact of over-correcting a stable water level
pressure response. Recalculate the groundwater level data using a
fixed atmospheric pressure (refer to step 4 in the data processing
section).

£ Compare the revised hydrograph with atmospheric pressure to
evaluate any aquifer response to atmospheric pressure.

Table continued on next page.
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Transducer Data Review and Validation, continued

Data Review
Procedure
(continued)

Step

Action T

5

Review the hydrograph by performing the following steps:
Single completion well

Step

Action —]

1

&

Determine if beginning and ending water levels correspond
with manually measured water levels obtained before the
transducer was installed and at time of retrieval of transducer
data.

If beginning transducer water level is different from the
manual water level obtained at the time of transducer
installation, determine the source of the difference. Some
normal water level change could have occurred between
the time of the manual measurement and the beginning of
transducer measurements, especially if transducer
measurements began over several hours after the manual
measurement.

Check that the correct reference elevation was used
during transducer installation and for water level
calculations, revise and recalculate the groundwater level
data if necessary.

§

Je

Check the beginning of transducer water level data for signs
of cable stretch or slippage. Identify suspect data.

If ending transducer water level does not coincide with
the manual water level obtained at the end of the data
sertes, check calculations to determine the source of the
error.

If beginning transducer water level coincides with the
manual water level obtained at the time of installation, but
the ending transducer water level does not coincide with
the manual water level obtained at the end of the data
series, transducer sensor drift may have occurred,
transducer battery voltage may have declined causing
erroneous measurements, or the manual measurement
may contain an error. Obtain another manual
measurement.

If transducer water level measurement does not coincide
with the ending transducer water level, reject the
transducer data, and have the transducer checked and
calibrated according to ENV-WQH-SOP-016.

Table continued on next page .
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Transducer Data Review and Validation, continued

Data Review Step Action
Procedure 5
(continued)

Multiple Completion well

Step Action .

1 Compare the hydrograph of newly obtained data with
hydrographs of previous data sets, if available, and with water
levels obtained during installation and retrieval of the
transducers and/or with water levels obtained during
groundwater sampling.

2 |Plot all data on the hydrograph and review the data for
-linconsistencies or irregularities

3 |Note especially perched zones or water table zones that may
be reported dry during sampling events. Continuous absolute
pressure data from these zones may erroneously indicate a
water level fluctuating in response to atmospheric pressure.
If calculated water elevation is within 0.5 ft of the elevation
of the monitoring port, check if sample events have reported
the zone dry; reject erroneous data and report the zone dry if
appropriate. ‘ :

4  |Check zones where Pi is similar to Po. Ensure that the
transducer properly attached to the port and was recording
appropriate data '

5  |Evaluate Pi data of zones below the deionized water level in
the Westbay® casing by calculating the water level and
plotting the hydrograph of the Pi water level. Note and
document any significant water level changes and investigate
unusual circumstances.

If water level changes occur, check field notes of transducer
installation and retrieval and groundwater sampling events to
determine the source of the water level change.

Table continued on next page.
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Transducer Data Review and Validation, continued

Data Review
Procedure
(continued)

Step

Action

6

Review and assess trends observed in water level data on daily,
seasonal, and yearly scales. Focus on unusual spikes or cyclical trends
that may indicate equipment problems.

Guidance:

€ Rising water levels may cause over pressurization of the transducer;
look for reduced sensitivity or flat data responses.

& Falling or highly fluctuating water levels may drop below the level
of the transducer; look for uncharacteristic water level responses
and check if response possibly the result of groundwater sampling
event, nearby well pumping, etc.

€ Malfunctioning transducers may record normal-looking data that
has no relation to water level. Review water level data for changes
in character over time. '

Reject water level data that are determined to be erroneous, atypical, or
nonconformal. Several years of data may need to be obtained before a
data set can be properly evaluated using these parameters. Document all
primary and subsequent reviews of data on the Transducer Data Review
and Validation Form (Attachment 1).

Validate groundwater level data that meet the criteria of the review
process. -

Document the data review and validation process on the Groundwater

Level Data Review and Validation Worksheet (Attachment 1).
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Records Resulting From This Procedure

Records The following records generated as a result of this procedure shall be
permanently stored with ENV-WQH:

£  Transducer Data Review and Validation Form (Attachment 1)
£ Raw data files
£ Calculated data files
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Transducer Data Review Data Validation
Sensor Calculafed Data
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1. Document #: ENV-WQH-SOP-064.0

2. Document title: Westbay Pressure Transducer Installation, Removal, and Maintenance

3. Description of action:

< New procedure
] Revision of existing procedure
O Deletion of procedure

Description of and reason for action:

Steps for Westbay transducer were extracted from existing procedure (RRES-WQH-SOP-016.4, Pressure
Transducer Installation, Removal, and Maintenance) and placed in a new procedure.

4. Attachments modified, added, or removed: [JYes [X] No

5. Reviewers:

Shannon Allen / Mike Alexander / Rich Koch

Section 2: Evaluation and Approval

1. Safety and security review: The hazard level associated with this procedure has been determined, and the
appropriate safety- and security-related hazards have been addressed in accordance with IMP 300-00-00.

Steve Rae, WQH Group Leader
ENV-WQH Safety Officer Print Name Date

2. Signatures:

: e — Shannon Allen, ENV-WQH____ -ha-eg

Preparer Print Name Date

AV‘N‘W"W& \.}SANDQ"M Armand Groffman, Project Leader ALY
Team br Prpject Leader w Print Name Date
&7&—- Steve Rae, ENV-WQH Group Leader /‘ZO—O =)
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Preparer: After all signatures have been obtained, submit this form with a copy of draft and final procedure to the ENV-WQH QA office.
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Water Quality & Hydrology Group
Los Alamos National Laboratory

WESTBAY® PRESSURE TRANSDUCER INSTALLA TION,
REMOVAL, AND MAINTENANCE

Purpose This procedure describes installation, removal, and maintenance, of the
Westbay® brand water level recording pressure transducers that are placed in
groundwater monitoring wells.

Scope This procedure applies to all ENV-WQH, ENV-ECR, and contractor personnel
authorized to operate or maintain the water level recording pressure transducers,
or assist with these tasks.

In this This procedure addresses the following major topics:

procedure Topic See Page
General Information About This Procedure 3
Who Requires Training to This Procedure? 3
General Requirements for Transducer Installation or Removal 7
Calibration and Maintenance of Pressure Transducer Equipment 8
Transducer Selection and Installation Guidance 11
Westbay® Transducer Installation 12
Westbay® Transducer Data Retrieval 14
Westbay® Transducer Removal 15
Records Resulting From This Procedure 16

Integrated The work specified in this procedure is conducted with applicable Integrated
Work Work Documents, in accordance with LANL IMP 300-00-00, Integrated Work
Management Management for Work Activities.

CONTROLLED DOCUMENT

This copy is uncontrolled if no signatures are present or if the copy number stamp is
black. Users are responsible for ensuring they work to the latest approved revision.
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Signatures First authorization review date is one year from group leader signature below;
subsequent authorizations are on file in group office.

Prepared by. Date:
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Shannon Allen, ENV-WQH

Approved by. ¢ /é' 5 Date:
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u:hard Koch, ENV- WQA

Approvgd by. ) Date:
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Armand Groffman, Project{Ueader

Approved Date: ,
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Steve Rae, ENV-WQH Group Leader
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Alison Dorries, ENV-ECR Group Leader
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General Information About This Procedure

Attachments This document has the following attachments:

No. of
Number Attachment Title pages
1 Westbay® Transducer Calibration Check and Maintenance 1
Form
2 MOSDAX Probe String Installation/Removal Field Form 1
3 Manufacturer Operating Manuals 1

History of This table lists the revision history and effective dates of this procedure.
revision

Revision Date Description Of Changes
0 01/05 |[New document.

Who requires ENV-WQH staff, ENV-ECR staff, and contractors who work with Westbay®
training to pressure transducer equipment require training before implementing this
this procedure.

procedure
Training The training method for this procedure is both read-training and on-the-job
method training. Training is provided in accordance with group-specific procedures for

training. Annual refresher training to this procedure is “self-study” (reading).

Prerequisites In addition to training to this procedure the following training is also required
prior to performing this procedure:

¢ RRES-WQH-SOP-045, Manual Groundwater Level Measurements
e  Westbay® Operations Manuals for MOSDAX Pressure Probes read-
training and Westbay® operations training

References The following documents were referred to in preparation of this procedure:

e ENV-WQH-QAPP-GWLMP, Quality Assurance Project Plan for the
Groundwater Level Monitoring Project

¢ RRES-WQH-SOP-045, Manual Groundwater Level Measurements
o Westbay® Operations Manuals for MOSDAX Pressure Probes
e Westbay® Operations Manual for MOSDAX Handheld Controller




ENV-WQH-SOP-064.0 Effective date is Group Leader Water Quality & Hydrology Group
Page 4 of 16 approval date. Los Alamos National Laboratory

General Information About This Procedure, continued

Terminology Absolute pressure: the total or absolute pressure measured by a sensor without
correction for atmospheric pressure. A pressure measurement that includes
atmospheric pressure is an absolute pressure. Units are expressed in psia (pounds
per square inch absolute).

Calibration: pressure transducers are factory calibrated. Calibration checks can
be done to determine the accuracy of a pressure transducer reading against a
known value.

Gage pressure: the pressure measured relative to atmospheric pressure.
Measurements exclude atmospheric pressure and are said to be compensated or
gaged for atmospheric pressure. A vented or gage pressure transducer sensor
utilizes a vent tube in the cable that exposes one side of the pressure sensor to
atmospheric pressure, measuring pressure of the water column only. Units are
expressed in psig (pounds per square inch gage).

Ground Elevation: The elevation of the ground surface of the well expressed in
feet above mean sea level. If the well has a concrete surface pad, usually the
elevation of the top of the concrete pad. If a brass cap is present to identify a
well, usually the elevation of the brass cap in the concrete pad is used.

Pressure Head: The height in feet of a column of water that can be supported by
the gage pressure measured at a point in a well.

Pressure Transducer (Transducer): A device that measures pressure. There are
two types of pressure transducers, those that measure absolute pressure, and
those that measure gage pressure.

Pi: Pressure inside the Westbay casing. Pi measured above the deionized water
column in the Westbay casing is equal to atmospheric pressure at a given port
elevation; calculated piezometric elevation will approximate the elevatlon of the
port. Pi measured below the deionized water level inside the Westbay casing
will be the pressure head of the deionized water column; calculated piezometric
elevation will be that of the elevation of the top of the deionized water column.

Po: Pressure in the formation outside the Westbay® casing at a specific
monitoring port. Po of ‘dry’ monitoring ports will approximate Pi at that port if
the port is above the DI water column. Po of ‘wet’ monitoring ports should not
normally equal the Pi of the port. Calculated piezometric elevation represents the
piezometric water level at the location of the monitoring port.

psi: Unit of pressure measurement in pounds per square inch.

psia: Unit of pressure measurement in pounds per square inch absolute, see
absolute pressure.
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General Information About This Procedure, continued

Terminology, psig: Unit of pressure measurement in pounds per square inch gage, see gage
continued pressure.

Raw Data Files: Electronic pressure transducer data files that are obtained from
pressure transducers or data loggers at a well site. Raw data files are usually
binary computer files that can be opened, read, and interpreted only by software
developed by the transducer manufacturer. The raw data files must be stored and
archived appropriately in order to protect the original data from the pressure
transducer. Raw data files contain the raw pressure measurements and date/time
stamp from the transducer and may also contain information entered into the
transducer software program at the time of installation, such as well name,
date/time, measurement interval, reference water elevation at the time of
installation, etc.

Water Elevation: The elevation of the surface of the water in a well, expressed in
feet above mean sea level.

Water Level: 1) Depth to water (DTW) in a well below ground surface expressed
in feet, or 2) The Water Elevation expressed in feet above mean sea level. Refer
to RRES-WQH-SOP-045, Manual Groundwater Measurements, for information
about measuring groundwater level in a well.

Westbay® The Westbay® MP (Multi-Port) System is a modular multi-level groundwater

MP System  monitoring system that consists of plastic casing components that are
permanently installed in selected monitoring wells at LANL to monitor multiple
zones of saturation and/or multiple zones within the regional aquifer. The plastic
casing components utilize monitoring ports at specific depths in the well to
access pressure information (water level data) and to collect groundwater
samples. Deionized water is placed inside the Westbay® plastic casing below the
level of the regional aquifer to prevent collapse at depth due to formation water
pressure and to reduce buoyancy of the plastic casing. The well completion
reports provide detailed information about the construction and installation of the
each of the Westbay® MP Systems.

A MOSDAX transducer probe is used to access the monitoring ports and obtain
pressure data. Individual MOSDAX transducers may be connected to each
monitoring port for extended periods to collect relatively continuous
pressure/groundwater level data. When multiple transducers are deployed, a
single cable connects all transducers to a Westbay® or MAGI data logger at
surface.

Operation of the Westbay® MP System equipment should only be undertaken by
authorized personnel.
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General Information About This Procedure, continued

Pressure
transducer
equipment

Note

Transducer equipment is used to periodically measure water levels in individual
wells at user-specified intervals and record these values in computer memory for
later retrieval.

Two types of transducer equipment are currently used in monitoring wells at

LANL.

‘Compensated’ or ‘gaged’ pressure transducers have pressure sensors that
are compensated for atmospheric pressure. One side of the pressure
sensor diaphragm is vented to the atmosphere, thus compensating for
changes in atmospheric pressure and measuring water pressure only
(pounds per square inch gaged or psig). Using these transducers,
calculations of water depth above the transducer exclude atmospheric
pressure considerations. These transducers employ a tube in the cabling
to vent the transducer to the atmosphere and are used in most shallow
monitoring wells and single-completion deep monitoring wells .
Examples of ‘compensated’ or ‘gaged’ transducers include the standard
In-Situ, Inc. miniTroll® and Troll® transducers.

‘Absolute’ or ‘uncompensated’ pressure transducers measure absolute
pressure (pounds per square inch absolute, psia) and are not compensated
for atmospheric pressure. Pressure measurements from this type of
transducer include atmospheric pressure as a component; therefore
atmospheric pressure must be subtracted from the absolute measurement
to determine the pressure due to water. All transducers used with the
Westbay® MP multiple port monitoring system measure absolute
pressure. Additionally, other manufacturers, including In-Situ, Inc.
produce absolute pressure measuring transducers, thus personnel must be
aware of the type of transducer that is used so that data can be processed
accordingly.

Actions specified within this procedure, unless preceded with “should” or “may,”
are to be considered mandatory guidance (i.e., “‘shall”).
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General Requirements for Transducer Installation or

Removal

Equipment

Equipment
check

Required
personnel

Suggested equipment for installation and removal of Westbay® transducers in
monitoring wells

Transducer(s)

Transducer cable(s)

Data logger

Manufacturer operating manuals

Portable computer and RS-232 direct-cable connection for
communicating with transducer equipment and retrieving water level data
Floppy disk(s), or other removable electronic media for data storage -
backup

Silicon lubricating grease

- Waterproof ink pen(s)

Well construction diagram

MP casing installation report

Previous transducer installation and removal field records
Installation/Removal Field Form

Mast or Monopod with transducer wheel

Westbay® transducer winch

Generator with ground fault circuit interrupt (GFCI)
Electric extension cord

Deionized water

Paper towels

Trash bags

Keys to well

Before departing for the well site, test data loggers and transducers for
functionality, see Calibration and Maintenance of Pressure Transducer section of
this procedure.

Two people, one supervising operator and one assistant, are required to install or
remove a Westbay® pressure transducer from a monitoring well.

A single operator is adequate to retrieve data from the recording data logger if
approved by the Team Leader and only when using Enhanced Communications
Procedures. Reference the Working Alone Policy in RRES-WQH-SOP-002,
General Field Work, and RRES-ES-Field, General Field Safety for All
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Calibration and Maintenance of Pressure Transducer
Equipment

Policy Pressure transducer equipment must be properly maintained and calibrated
according to manufacturer instructions. Equipment maintenance and calibration
records must be maintained to insure the quality of data from transducer
equipment. Westbay transducers are factory calibrated by Westbay personnel.

Transducer Westbay Transducer Maintenance

maintenance . . . ..
Perform routine maintenance each time a transducer 1s installed or removed from

a well. Routine maintenance includes:

Check/lubricate O-rings

Check cables

Perform surface check of transducer arm and shoe functions

Keep equipment clean, work area uncluttered

Wipe transducers with clean cloth soaked in deionized water during

removal from well, and wipe dry before storing in cases.

e Cap all connections after wiping dry to prevent damage from rust and
corrosion

e Record any maintenance problems on the Westbay Transducer

Calibration Check and Maintenance Form (Attachment 1)

Avoiding Transducer equipment is typically installed in a specific well and dedicated to

Cross- that well, therefore minimizing cross contamination issues. If it is necessary to

contamination remove a transducer from a well, label the transducer equipment with the well
number for future reinstallation.

If transducer equipment must be installed in a different well, wipe the cable and
transducer housing with a clean cloth soaked in deionized water prior to
installation to prevent potential cross contamination.

Automatic Transducer software clocks and internal clocks in portable computer used with
daylight transducer equipment must have the time set to Mountain Standard Time (MST)
savings time at all times, without any daylight-savings time adjustment in the spring and fall.

adjustment Disable the automatic daylight savings time adjustment setting in Microsoft

Windows-based computers used with transducer equipment. This will prevent
the clock from changing to daylight savings time.
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Calibration and Maintenance of Pressure Transducer
Equipment, continued

Transducer
calibration

Calibration
checks

A transducer may be considered to be properly calibrated as long as the
transducer returns values that are within pre-determined measurement precision
specifications. The measurement precision of a Westbay® MOSDAX transducer
is 0.1% of the pressure rating. How long a transducer will maintain calibration
depends on the amount of regular use the transducer has experienced, whether or
not the transducer was exposed to environmental extremes, and how the
transducer was handled during use, transportation, and storage.

Transducer calibration is performed by the manufacturer.

To conduct a calibration check on the Westbay MP System Transducer, bench
check atmospheric pressure measurements of each transducer by comparing
transducer atmospheric pressure measurements with a local meteorological
station. This check must be done at the TA-64 ENV-WQH compound, using
meteorological data from the TA-6 meteorological station, to get an accurate
result. Other locations must be evaluated prior to use.

Step Action

1 Record the calibration check location, time, and the transducer
barometric measurement in psi on the Westbay® Transducer
Calibration Check and Maintenance Form (Attachment 1).

2 Record the local barometric pressure, station location, and the date
and time of the measurement on the Westbay® Transducer
Calibration Check and Maintenance Form (Attachment 1). The
barometric pressure recorded at TA-6 can be found on the LANL
weather web page, http://weather.lanl.gov/data_request.asp.
(Measurements are not available on the web site for one to two hours
after being recorded.) Convert pressure in millibars (mb) to psi by
multiplying the pressure in mb by 0.01450 psi/mb. Record the
atmospheric pressure in psi on the Westbay® Transducer Calibration
Check and Maintenance Form (Attachment 1).

3 Determine the error tolerance of the transducer by multiplying the
pressure rating of the transducer (psi) by 0.001 (0.1%). Record the
error tolerance on the Westbay Transducer Calibration Check and
Maintenance Form (Attachment 1).

Table continued on next page.
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Calibration and Maintenance of Pressure Transducer
Equipment, continued

Calibration Step Action
checks, 4
continued

Determine the acceptable range of atmospheric pressure
measurements by adding/subtracting the error tolerance determined in
Step 3 to/from the atmospheric pressure obtained from the
meteorological station. Record the acceptable range on the Westbay
Transducer Calibration Check and Maintenance Form (Attachment 1).

5 Compare the atmospheric pressure measured by the transducer with
the acceptable range.

Verify that measurements are within the acceptable range and
document on the Westbay Transducer Calibration Check and
Maintenance Form (Attachment 1).

If atmospheric pressure measurements do not compare with
meteorological values,

e Recheck the pressure measurements.

e If necessary, return transducer to manufacturer for calibration
and/or repair.
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Transducer Selection and Installation Guidance

Transducer Do not submerge transducers to water depths with pressures greater than the

selection and specific pressure rating of the transducer. The pressure rating is provided by the

installation  manufacturer for each transducer. At standard pressures and temperatures in

guidance for water, a general pressure —depth conversion is 2.31 fi/psi. Table 1 provides

Westbay® guidance for maximum depths a transducer can go below the surface of the water

transducers  before the pressure sensor is damaged. Westbay MP casings are often filled with
deionized water to compensate for outside formation water pressure and to
reduce buoyancy of the plastic casing. The depth below ground surface of this
deionized water varies in each well.

A pressure profile of each port is compiled at the time of MP casing installation.
This pressure profile includes the formation water pressures outside of each
measuring port (Po), and the corresponding pressure inside of the casing (Pi).
This information is needed to select the appropriate transducer for each port.

¥

Table 1
Pressure Rating (psi) | Maximum Water Depth (ft)
100 231.0
250 577.5
500 1155.0
1000 2310.0

Before installing a transducer in a well:

e Determine the pressure outside of the MP casing for each port in which a
transducer will be installed.

e Determine the pressure inside of the MP casing for each port in which a
transducer will be installed.

e Determine the range of expected water level fluctuations in the zone

The pressure rating on the transducer must be greater than the pressure outside of
the MP casing, and the pressure inside of the MP casing to avoid damaging the
pressure sensor. Use a transducer with the lowest pressure rating possible,
because measurement precision decreases with higher pressure ratings.
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Westbay® Transducer Installation

Prepare for  To prepare for transducer installation, perform the following steps:

transducer St Acti
installation p . ction
1 Set up transducer winch and mast or monopod at well site.
2 Apply silicone lubricant to O-rings on transducer connections
following manufacturer instructions.
3 Connect transducer cable to MOSDAX pressure probe and to data
logger/portable computer according to manufacturer instructions.
Check for appropriate communications with transducer.
5 Perform surface check of arm out, shoe out, shoe in, and arm in
functions.
6 Record the transducer serial number and well information on the
Westbay Transducer Installation, and Removal Form (Attachment 2)
Install To install the Westbay® transducer(s), perform the following steps:
transducer

Step Action
1 Carefully lower the MOSDAX transducer string into the well.
e Do not allow cable to rub against sharp edge of metal casing

e Do not allow the transducer to contact deionized water at high
rate of speed; this will damage the pressure sensor.

2 Monitor water pressure measurements while transducer 1s lowered
into the well to ensure the transducer is not being submerged to a
water pressure higher than the rated pressure.

3 Attach transducer probes to Westbay monitoring ports

Step Action

1 Install MOSDAX pressure probes in accordance with
Westbay® manufacturer instructions.

2 Record all pressure data on the Westbay® Transducer
Installation/Removal Form (Attachment 2).

3 Install Data Logging equipment in secure location at well.

4 Initialize measurement software/data logging software according to
manufacturer instructions.

e Program the software for appropriate measurement samphng
interval for the intended purpose and use of the data.

Table continued on next page.
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Westbay® Transducer Installation
Install Step Action
tralifduc;:r, 5 Replace caps and locks on well shelter.
ntinue .
c0 6 To verify that the transducer is functioning correctly, check transducer

installation within 1 week of installation.

e Check measurement data for signs of sensor drift.

e Ifindications of data problems exist, reinstall the transducer, if
problems persist, replace the transducer.
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Westbay® Transducer Data Retrieval

Westbay Retrieve transducer data from wells at least quarterly to insure the continued
Transducer quality of the transducer data. To retrieve data from transducer equipment,
Data Retrieval perform the following steps:

Step Action

1 Connect portable computer to data logging equipment and start
manufacturer provided software specific for the transducer equipment.

2 Stop the data logging program. Note the time and date in a field
logbook.

3 Retrieve transducer data set according to manufacturer instructions.
Document data retrieval information in a field logbook, including:

Transducer operating condition

Battery power

Beginning and ending dates/times of retrieved data in MST.
Raw data file name. Name the raw digital data file appropriately
to include the well name and date of data retrieval.

4 View the data collected since transducer installation. Ascertain that
appropriate data have been collected.

5 Copy the data file to floppy disk or other removable media for safe
keeping.

6 Delete the data from the transducer or data logger using the
manufacturer software. Note: only delete the transducer data after
insuring that the data file has been properly transferred and
stored to the portable computer, and has been backed up on a
removable disk.

7 Check that the transducer clock is the correct time (MST).

Restart the data logging

8 Transmit data file to the Groundwater Level Project Leader.
e Insure that data file is secured and data transmittal is completed.

e Do not remove data file from portable computer or removable
media until data is backed up on a server.
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Westbay® Transducer Removal

Westbay To remove the transducer(s) from a multiple completion well, perform the
Transducer following steps:
R 1
emova Step Action
1 Retrieve transducer data from data logger as described in the

Transducer Data Retrieval section above.

2 Disconnect MOSDAX pressure probes from monitoring ports by
following Westbay®™ operation manual procedures.

Record P(0) and P(i) pressure data on the Westbay® MOSDAX
Pressure Probe Installation/Removal Form (Attachment 2).

3 Remove the cable and transducer(s) from the well.

The cable should not scrape against sharp edges of well casing.
Rinse transducers with deionized water and wipe dry with a paper
towel prior to storing in a transport case.

e Package transducers appropriately for transportation according to
manufacturer instructions.

4 Replace well caps and locks.
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Records Resulting From This Procedure

Records The following records generated as a result of this procedure shall be
permanently stored with ENV-WQH:

MOSDAX Probe String Installation/Removal Field Record (Attachment 2)
e Westbay® Transducer Calibration Check and Maintenance Form
(Attachment 1)
Raw water level data electronic file on electronic media
e Field logbook summary of individual installations/removals, and data
retrievals with dates
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