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TABLE V.1.1
SUMMARY OF EXPLORATORY DRILLING CAMINO REAL LANDFILL

Well/Boring 
No.

Completion 
Date Status Drilling Method Surface 

Elevation (fmsl)

Total 
Depth 
(fbgs)

Depth to 
Water 
(fbgs)

Ground Water Monitoring Wells
Well-A 01/28/88 Water Supply Well Mud-Rotary 3926.30 400 212
MW-B 08/22/90 Downgradient MW (Unit 1) Mud-Rotary 3894.59 206 154

MW-C (P/A) 08/25/90 Decommissioned 4/29/08 Mud-Rotary 3885.71 185 148
MW-D (P/A) 01/28/91 Decommissioned 5/29/19 Mud-Rotary 4128.04 450 390
MW-S (P/A) 11/19/90 Decommissioned 3/13/14 Mud-Rotary 3894 186 146

MW-E 11/03/95 Sidegradient MW (Unit 4) Air-Rotary 4019.36 305 272
MW-F 10/28/95 Downgradient MW (Unit 4) Air-Rotary 3894.38 185 155
MW-G 10/28/95 Downgradient MW (Units 2,  4) Air-Rotary 3933.29 223 191
MW-D2 02/17/06 Upgradient MW (Unit 2) Mud-Rotary 4130.30 420 381.7
MW-H 02/26/06 Upgradient MW (Unit 3) Mud-Rotary 4127.79 420 381.5

Site Characterization Borings
B-1 09/24/90 Geotech Boring (P/A) Hollow-Stem Auger 3895 116.5 ND
B-2 09/25/90 Geotech Boring (P/A) Hollow-Stem Auger 3886 100 ND
B-3 09/27/90 Geotech Boring (P/A) Hollow-Stem Auger 3908 51.5 ND
B-4 09/28/90 Geotech Boring (P/A) Hollow-Stem Auger 3938 56.5 ND
B-5 09/30/90 Geotech Boring (P/A) Hollow-Stem Auger 3892 61.5 ND

TH-1 01/25/91 Geotech Boring (P/A) Mud-Rotary 3911 220 160
TH-2 01/26/91 Geotech Boring (P/A) Mud-Rotary 3967 300 207
TH-3 01/25/91 Geotech Boring (P/A) Mud-Rotary 3997 300 245
TH-4 01/31/91 Geotech Boring (P/A) Mud-Rotary 4060 351 300
TH-5 01/24/91 Geotech Boring (P/A) Mud-Rotary 3963 251 225
TH-6 02/01/91 Geotech Boring (P/A) Mud-Rotary 3927 261 180
AH-6 01/31/91 Geotech Boring (P/A) Hollow-Stem Auger 3897 94 ND
AH-7 01/31/91 Geotech Boring (P/A) Hollow-Stem Auger 3931 75 ND
SB-1 10/24/95 Geotech Boring (P/A) Hollow-Stem Auger 4122 110 ND
SB-2 10/17/95 Geotech Boring (P/A) Hollow-Stem Auger 3994 125 ND
SB-3 10/18/95 Geotech Boring (P/A) Hollow-Stem Auger 3963 140 ND
SB-4 10/20/95 Geotech Boring (P/A) Hollow-Stem Auger 3976 140.5 ND
SB-5 12/19/05 Geotech Boring (P/A) Hollow-Stem Auger 4129.33 70 ND
SB-6 12/20/05 Geotech Boring (P/A) Hollow-Stem Auger 4113.08 50 ND
SB-7 12/20/05 Geotech Boring (P/A) Hollow-Stem Auger 4116.63 70 ND
SB-8 12/21/05 Geotech Boring (P/A) Hollow-Stem Auger 4127.42 135 ND
SB-9 01/09/06 Geotech Boring (P/A) Hollow-Stem Auger 4120.22 120 ND

SB-10 01/12/06 Geotech Boring (P/A) Hollow-Stem Auger 3979.93 100 ND
SB-11 01/10/06 Geotech Boring (P/A) Hollow-Stem Auger 4056.54 100 ND
SB-12 01/11/06 Geotech Boring (P/A) Hollow-Stem Auger 3995.31 50 ND
SB-13 01/12/06 Geotech Boring (P/A) Hollow-Stem Auger 3960.89 70 ND
SB-14 01/10/06 Geotech Boring (P/A) Hollow-Stem Auger 3921.66 50 ND
SB-4-1 12/12/19 Geotech Boring (P/A) Hollow-Stem Auger 3897 100 ND
SB-4-2 12/13/19 Geotech Boring (P/A) Hollow-Stem Auger 3954 100 ND
SB-4-3 12/11/19 Geotech Boring (P/A) Hollow-Stem Auger 4141 120 ND

Surface elevations for existing Wells A, B, C, D, E, F, G, D2, H, and S are based on 2005/2006 surveys.
Surface elevations for soil borings B-1 to SB-4 based upon site terrain models 1990, 1991 and 1995
Surface elevations for soil borings SB-5 to SB-14 based upon 2006 staked location surveys
Surface elevations for soil borings 4-1 to 4-3 based upon 2019 Google Earth terrain model
Well S is a decommissioned groundwater monitoring well located off-site in the inactive sludge disposal area.
Well C is a decommissioned groundwater monitoring well located off-site on property owned by the Union Pacific Railroad.
Well D is a decommissioned groundwater monitoring well (P/A 2019)
ND = not detected during drilling fmsl = feet above mean sea level fbgs = feet below ground surface
P/A = decommissioned well
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DRILLING METHOD:  HOLLOW-STEM AUGER - 8-inch OD BORING NO.

SAMPLING METHOD:  1.0-inch x 18 inch split spoon, Shelby Tube, California Sampler

START FINISH

SURFACE CONDITIONS:  Unimproved dirt
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--- SW Sand, fine to medium grained dull orange, 7.5 YR 7/4, slightly moist. 90 10 NP 0-1.5' 2//2/3
---
--- SW Sand, fine to medium grained dull orange, 7.5 YR 7/4, Moist 90 10 NP 5-6.5' 4/9/11
---
----10 SM Silt, sandy, fine grained, orange, 7.5 YR 7/6 50 50 M N/A N/A
---
---
--- ML Silt, very fine grained, dull yellow orange 10 YR 6/4, Moist 15 85 M 15-16.5' 9/10/13
---
----20
--- ML Silt, very fine grained mottled dull orange yellow A.A. bluish grey N7/1, Moist. 15 85 M 20-21.5' 6/7/12
---
--- SW Sand, very fine, dull orange 7.5 YR 7/3, slightly moist. 95 5 NP 25-26.5' 12/22/35
---
----30
--- SW Sand, fine to medium grained, grey 7.5 YR 7/3, slightly moist. 95 5 NP 30-31.5' 19/26/25
---
--- SW Sand, fine to medium grained, grey 7.5 YR 7/3, slightly moist. 95 5 NP 35-36.5' 19/30/35
---
----40 SM 85 15 L
--- SW Bedded, fine grained, as above, slightly moist. 95 5 NP 40-41.5' 12/10/47
---
--- SW Sand, fine to medium grained, light grey 10 YR 8/2, very slightly moist. 90 10 NP 45-46.5 31/50/55
---
----50 SW Sand, fine grained, light grey 7.5 YR 8/2, dry. 95 5 NP 50-51.5' 23/33/36
---
--- ML Silt, very fine grained, brown 7.5 YR 6/3, slightly moist. 20 80 M 55-56.5 10/18/29
--- N/A N/A
---
----60 SP Sand, fine grained, light yellow 7.5 YR 8/3, slightly moist 85 15 L 60-61.5' 23/26/26
---
--- SP Sand, fine to medium grained, dull orange 7.5 YR 6/4, slightly moist. 85 15 NP 65-66.5' 14/38/45
---
---
----70 SP Sand, fine grained, light grey 10 YR 8/2, dry. 85 15 NP 70-71.5' 21/34/50+
---
--- SP Sand, fine grained, light grey 10 YR 8/2, dry. 90 10 NP 75-76.5' 15/22/19
---
---
----80 SM Sand, fine grained, light grey 10 YR 8/2, dry. 85 15 NP 80-81.5' 26/33/32
---
--- SM Sand, fine grained, light grey 10 YR 8/2, slightly moist. 85 15 NP 85-86.5' 17/49/45
---
---
----90 SM Sand, fine grained, light grey 10 YR 8/2, dry. 85 15 NP 90-91.5' 64/52/52
---
--- SW Sand, fine grained, light yellow 10 YR 8/3, dry. 95 5 NP 95-96.5' 23/40/54
---
---
----100 SM Sand silty, fine to medium grained, dull orange 5 YR 6/4, slightly moist. 80 20 M 100-101.5' 26/23/58
---
---
---
---
----110 110-111.5'
---
---
---
---
----120 120-121.5'
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Shelby tube 10'-11'4"

Shelby tube 56.5'-58'9"

(2) 5 gallon grab samples 50'-
55'

(2) 5 gallon grab samples 5'-
10'

SAMPLE NUMBER AND DESCRIPTION OF MATERIAL
(i.e., angularity, moisture, HCL reaction, cementation, max. particle size, gravel/cobble hardness, 

odor, interbeds, lam. )

SHEET 1 of 1
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DRILL RIG: 
ANGLE: 90 BEARING: -

Geotechnical Boring  Log  - Boring 4-1

Area 4 Boring 1

WATER LEVEL

SITE NAME AND LOCATION: name and location                                                                                                     

CAMINO REAL LANDFILL, SUNLAND PARK, NM

NORTHING:   31.79033o North
EASTING:  106.587130o West
DATUM:  amsl
ELEVATION:
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DRILLING METHOD:  HOLLOW-STEM AUGER - 8-inch OD BORING NO.

SAMPLING METHOD:  1.0-inch x 18 inch split spoon, Shelby Tube, California Sampler

START FINISH

SURFACE CONDITIONS:  Unimproved dirt
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--- SP Sand, fine grained, dull orange 5 YR 6/4, slightly moist. 90 10 NP 0-1.5' 2/5/5
---
--- SP Sand, fine grained, grey 5 YR 7/2, dry. 90 10 NP 5-6.5' 12/14/23
---
----10 SM Sand, fine grained, dull orange 7.5 YR 7/4, slightly moist. 85 15 L 10-11.5' 18/14/22
---
--- SM Sand silty, fine grained, brown 7.5 YR 6/3, moist. 70 30 M 15-16.5' 6/11/21
---
---
----20 SW Sand, fine to medium grained, grey 7.5 YR 8/2, dry. 90 5 NP 20-21.5' 13/28/42
---
--- SW Sand, fine to medium grained, grey 7.5 YR 8/2, dry. 90 10 NP 25-26.5' 20/34/42
---
--- SW 90 10
----30 ML Sand/Silt, fine grained, orange 7.5 YR 6/6, dry. 50 50 M 30-31.5' 21/25/25
---
--- ML Sand/silt, fine grained, dull orange 7.5 YR 7/3, slightly moist. 50 50 L 35-36.5' 10/17/20
---
---
----40 ML Sand/Silt, very fine grained, light grey 10 YR 8/2, dry. 65 35 NP 40-41.5 13/35/54
---
--- SP Sand, very fine grained, light yellow 10 YR 8/2, dry. 90 10 NP 45-46.5' 20/33/49
---
---
----50 SP Sand, fine to medium grained, light yellow 10 YR 8/2, dry. 95 5 NP 50-51.5' 18/25/30
---
--- SP Sand, fine grained, light grey 10 YR 8/1, dry. 90 10 NP 55-56.5' 14/25/36
---
---
----60 SW Sand, fine grained, light yellow 10 YR 8/1, dry. 95 5 NP 60-61.5' 24/30/35
---
--- CL Brown 10 YR 6/8, dry, California sample intervals 65-65.5', 56.5-66', 66-66.6' 15 85 H N/A N/A
---
---
----70 ML Silt/sand, fine grained, light yellow 7.5 YR 8/3, slightly moist. 50 50 M 70-71.5' 17/29/32
---
--- CL Sandy, brown 10 YR 6/8, slightly moist 15 85 H 75-76.5' 10/14/22
---
---
----80 SM Silty, fine grained, light grey 10 YR 8/2, dry. 85 15 NP 80-81.5' 24/27/42
---
--- SM Silty, fine grained, light grey 10 YR 7/2, dry. 80 20 NP 85-86.5' 22/54/56
---
---
----90 SW Fine to medium grained, light grey 10 YR 8/2, dry. 95 5 NP 90-91.5' 4/6/19
---
--- SM Fine to medium grained, light yellow 10 YR 8/3, dry. 85 15 NP 95-96.5' 6/8/23
---
---
----100 SM Fine to medium grained, light yellow 10 YR 8/3, dry. NP N/A N/A
---
---
---
---
----110
---
---
---
---
----120

FI
LE

 N
AM

E:
 W

EA
VE

R
 C

AM
IN

O
 R

EA
L 

G
EO

TE
C

H

5 gal grab sample

California Sample

JO
B 

N
O

.: 
 0

08
9.

19
LO

G
G

ED
 B

Y:
  C

LA
Y 

KI
LM

ER

D
AT

E:
 1

2/
13

/2
01

9

G
EO

TE
C

H
N

IC
AL

 
TE

ST
 S

AM
PL

E 
D

ET
AI

LS

SAMPLE NUMBER AND DESCRIPTION OF MATERIAL
(i.e., angularity, moisture, HCL reaction, cementation, max. particle size, gravel/cobble hardness, odor, 

interbeds, lam. )
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(2) 5 gal grab
samples 75-90'

Shelby tube 100'-
101'3"
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SITE NAME AND LOCATION: name and location                                                                                                     

CAMINO REAL LANDFILL, SUNLAND PARK, NM

NORTHING: 31.787528° North
EASTING:    106.589159° West
DATUM:  amsl
ELEVATION: 

Area 4 Boring 2
SHEET 1 of 1

DRILLING

DRILL RIG: 
ANGLE: 90 BEARING: -
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DRILLING METHOD:  HOLLOW-STEM AUGER - 8-inch OD BORING NO.

SAMPLING METHOD:  1.0-inch x 18 inch split spoon, Shelby Tube, California Sampler

START FINISH

SURFACE CONDITIONS:  Unimproved dirt

D
EP

TH
 IN

 F
EE

T
(E

LE
VA

TI
O

N
)

%
 O

VE
R

SI
ZE

%
 G

R
AV

EL

%
 S

AN
D

%
 F

IN
ES

PL
AS

TI
C

IT
Y

(n
p,

 l,
 m

, h
)

SP
LI

T 
SP

O
O

N
 

SA
M

PL
E 

IN
TE

R
VA

L

SP
LI

T 
SP

O
O

N
 

BL
O

W
 C

O
U

N
TS

 (6
")

C
O

M
M

EN
TS

--- SW Sand, fine grained, slightly silty, dull orange 5 YR 6/4, slightly moist. 95 5 NP 0-2' 4/5/10
---
--- Caliche, soft light orange 10 YR 8/4, slightly moist. 85 10 5 NP 5-6.5' 14/12/13
---
----10 Softer, transition to sand, fine, dry. NP 10-11.5' 8/10/42
---
--- SW Sand, fine, silty, grey 5 YR 8/8, dry. 85 15 NP 15-16.5' 9/7/50+
---
---
----20 SM Sand silty, fine grained, light grey 5 YR 8/1, dry. 80 20 NP 20-21.5' 22/15/50+
---
--- SM Sand silty, fine grained, light grey 5 YR 8/1, dry. NP 25-26.5' 12/15/24
---
---
----30 SC, SM Interbedded, course sand 10 YR 7/2, slightly moist. 75 25 L 30-31.5' 19/7/8
---
--- SP Gravelly sand, medium grained, pale orange 5 YR 8/3, dry. 15 75 10 NP 35-36.5' 16/18/50+
---
---
----40 SW Sand slightly silty, fine grained, light yellow 10 YR 8/4, dry. 90 10 NP 40-41.5' 33/19/33
---
--- SC, SM Bedded, fine grained, light orange 10 YR 8/6, dry. 85 15 L 45-46.5 39/11/21
---
---
----50 SW Sand, medium to course grained, dull orange 7.5 YR 7/4, dry. 95 5 NP 50-51.5' 7/15/19
---
--- SW Sand, Medium grained, light yellow 10 YR 8/3, dry, CaCO₃ Laminae. 90 10 NP 55-56.5 14/13/27
---
---
----60 SW Sand, medium grained, light yellow 10 YR 8/3, dry. 95 5 NP 60-61.5' 42/35/50
---
--- SW Sand, fine grained, light grey 10 YR 8/2, dry. 95 5 NP 65-66.5' 33/20/33
---
---
----70 SM Silty sand, fine grained, dull orange 7.5 YR 7/6, slightly moist. 65 35 L 70-71.5' 35/15/20
---
--- ML Sandy silt, fine grained, orange 7.5 YR 6/6, slightly moist. 50 50 M 75-76.5' 24/25/29
--- N/A N/A
---
----80 SM Silty sand, fine grained, light yellow 7.5 YR 8/3, slightly moist. 80 20 L 80-81.5' 18/25/29
---
--- SM Silty sand, very fine grained, light grey 10 YR 8/1, dry. 85 15 NP 85-86.5' 28/23/49
---
---
----90 SM Silty sand, very fine grained, light grey 10 YR 8/1, dry. 85 15 NP 90-91.5' 18/21/26
---
--- SW Sand, fine grained, light grey 10 YR 8/1, dry. 95 5 NP 95-96.5' 24/31/36
---
---
----100 SW Sand, fine to medium grained, grey 7.5 YR 8/2, dry. 95 5 NP 100-101.5 14/26/40
---
--- SW Sand, fine grained, light grey, 7.5 YR 8/1, dry. 90 10 NP 105-106.5 23/19/30
---
---
----110 SP Sand, fine grained, light grey 7.5 YR 8/1, dry. 90 10 NP 110-111.5 18/27/32
---
--- SP Sand, fine to medium grained, light grey 7.5 YR 8/1, dry. 80 20 NP 115-116.5 16/30/35
---
---
----120 SP Sand, fine grained, light grey 7.5 YR 8/1 dry. 85 15 N/A N/A
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SAMPLE NUMBER AND DESCRIPTION OF MATERIAL
(i.e., angularity, moisture, HCL reaction, cementation, max. particle size, gravel/cobble hardness, odor, 

interbeds, lam. )
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SITE NAME AND LOCATION: name and location                                                                                                     

CAMINO REAL LANDFILL, SUNLAND PARK, NM

NORTHING:   31.785449° North
EASTING:      106.589476° West
DATUM:  amsl
ELEVATION: 

Area 4 Boring 3
SHEET 1 of 1

DRILLING
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ATTACHMENT V.1.H 

Monitoring Well D 

Decommissioning Report (May 25, 2019) 

V.1.H-1



June 20, 2019 
Mr. George Schuman  
Permit Section Manager 
NMED Solid Waste Bureau 
Harold Runnels Bldg. – Room N2150 
P.O. Box 5469 - 1190 St. Francis Drive 
Santa Fe, NM 87502-5469 

Re:  Camino Real Landfill: 
Notice of Completion - Groundwater Monitoring Well Decommissioning 

Dear Mr. Schuman: 

On behalf of our client, Waste Connections, Inc., Gordon Environmental/PSC (Gordon/PSC) is 

submitting this notice of completion of decommissioning upgradient groundwater monitoring Well D at 

the Camino Real Landfill in advance of Cell 3.1A construction. Decommissioning was completed on 

5/25/19, and included the following actions: 

1. Filing a Monitoring Well Decommissioning Workplan with NMED-SWB on April 9, 2019,
2. Filing a Plugging Plan of Operations with the NM Office of the State Engineer (4/12/19, Form

WD-08), and receiving an approval from NMOSE (5/10/19),
3. Removing the sampling pump from Well D, reinstalling in adjacent Well D2, and testing for

proper operation.
4. Removing the concrete surface slab and steel protective shroud from Well D and disposing in

the Landfill.
5. Decommissioning Well D in accordance with the well abandonment requirements of the New

Mexico Solid Waste Rules and the New Mexico Office of the State Engineer (NMOSE):

• A tremie line and grout pump were used to place a sealant consisting of neat cement grout
from the bottom of the well casing to ground surface (approximately 430 feet).

• The tremie line remained submerged in the sealant throughout the sealing process.

• The well casing was excavated to a depth of 4 feet below ground surface and the open
hole was filled with 2 feet of concrete.

6. The Well D site was regraded to pre-decommissioning conditions.
7. The drilling contractor submitted a completed Plugging Record (Form WD-11) to the NMOSE

field office in Las Cruces, NM, showing that the decommissioning was performed in conformance
with the requirements set forth in 19.27.4.30.C NMAC, and the Plugging Plan.

V.1.H-2



G. Schuman Page 2 6/20/2019 

The NMED-SWB is hereby advised that the Groundwater Monitoring Plan for the Camino Real landfill will 

be revised to indicate that upgradient monitoring will henceforth be performed in Well D2. 

We appreciate the Department’s review of this documentation of decommissioning of groundwater 

monitoring Well D at the Camino Real Landfill.  Please contact us with any questions or comments. 

Very truly yours, 
Gordon Environmental/PSC 

Clay Kilmer, P.G. 
Senior Hydrogeologist 

Attachments: NMED-SWB Well Decommissioning Workplan 
NMOSE Plugging Plan of Operations 
NMOSE Approval for Plugging Plan of Operations 
NMOSE Plugging Record for Well LRG-17674-POD1 

cc: Ms. Auralie Ashley-Marx, Chief, NMED Solid Waste Bureau 
Mr. James Dyer, Hydrologist, NMED Solid Waste Bureau 
Mr. Brady Stewart, Region Engineer, Waste Connections, Inc. 
Dr. Juan Carlos Tomás, Manager, Camino Real Landfill (Facility Operating Record) 
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\\Data1\OH\Sectors\Public Works - Solid Waste Management\2018_GordonPSC_MISC\Proposals_Pending\2019-Camino_Real\Well Decommissioning\Camino_Well
Decommissioning_NMED Workplan.docx 

April 9, 2019 

Mr. George Schuman 
Permit Section Manager 
NMED Solid Waste Bureau 
Harold Runnels Bldg. – Room N2150 
P.O. Box 5469 - 1190 St. Francis Drive 
Santa Fe, NM  87502-5469 

Re: Camino Real Landfill: 
Groundwater Monitoring Well D Decommissioning Workplan 

Dear Mr. Schuman: 

On behalf of our client, Waste Connections, Inc., Gordon Environmental/PSC (Gordon/PSC) is 
submitting this Workplan for the decommissioning of upgradient groundwater monitoring Well D at 
the Camino Real Landfill in advance of Cell 3.1A construction.  Decommissioning is expected to 
occur on 04/18/19, and will consist of the following activities: 

1. The sampling pump will be removed from Well D, reinstalled in adjacent Well D2, and tested
for proper operation.

2. The concrete surface slab and steel protective shroud from Well D will be removed and
disposed of in the Landfill.

3. Well D will be decommissioned in accordance with the well abandonment requirements of
the New Mexico Solid Waste Rules and the New Mexico Office of the State Engineer
(NMOSE):
• A tremie line will be used to place a sealant consisting of neat cement grout slurry from

the bottom of the well casing to ground surface (approximately 430 feet).
• The tremie line will remain submerged in the sealant throughout the sealing process.
• The well casing will be over-drilled to a minimum depth of 4 feet below ground surface

and the open hole will be filled with at least 2 feet of concrete.
4. To the extent practical, the Well D site will be regraded to pre-decommissioning conditions.

Based on recent discussions with the NMOSE field office in Las Cruces, NM, if well decommissioning 
is performed consistent with the requirements set forth in 19.27.4.30.C NMAC, then a “Well Plugging

Plan of Operations” (Form WD-08) is not required to be submitted to NMOSE prior to plugging.  At 
the completion of well decommissioning, the following activities will be performed: 

1. The well driller will submit the “Plugging Record” (Form WD-11) to NMOSE.
2. Gordon/PSC will submit to NMED a Completion Report that summarizes the

decommissioning activities.  The Report will include a copy of the NMOSE Plugging Record
and NMED’s Notice of Intent to Install and/or Decommission a Groundwater Well.

3. Annual groundwater monitoring at the upgradient position of the Landfill will transition to Well
D2.
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We appreciate the Department’s review of this Workplan for the decommissioning of groundwater 
monitoring Well D at the Camino Real Landfill.  Please contact us with any questions or comments. 

Very truly yours, 
Gordon Environmental/PSC 

Michael J. Crepeau, P.E. 
Senior Project Manager 

cc: Ms. Auralie Ashley-Marx, Chief, NMED Solid Waste Bureau 
Mr. James Dyer, Hydrologist, NMED Solid Waste Bureau 
Mr. Brady Stewart, Region Engineer, Waste Connections, Inc. 
Dr. Juan Carlos Tomás, Manager, Camino Real Landfill (Facility Operating Record)
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SECTION 2 
 

GROUNDWATER MONITORING SYSTEM PLAN 
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GROUNDWATER MONITORING SYSTEM PLAN 
CAMINO REAL LANDFILL 

February 2020 Application for Permit: Section 2, Volume V 

1.0 PURPOSE 
This Groundwater Monitoring System Plan (the “Plan”) for the Camino Real Landfill (CRLF) 
addresses the applicable requirements of 20.9.9.9 – 20.9.9.20 NMAC of the 8/2/07 New Mexico 
Solid Waste Rules (the “Rules”) pertaining to the groundwater monitoring program for the site.  
This Plan provides the guidance necessary for sampling, analysis, and quality assurance/quality 
control that will be followed during groundwater monitoring and reporting activities.  This Plan 
also encapsulates salient hydrogeology elements of the 1990 and 1995 Permit Applications, as 
well as Section 1, Volume V of the 2008 Application for Permit Renewal/Modification.  In 
addition to new data, Figures and Tables from the 2008 Permit Application are provided with 
their original nomenclature (i.e., Figure V.2.1, Table V.2.1, etc.); and the pagination starts at 2-1. 

2.0 SITE HYDROGEOLOGY 
2.1 Regional and Site Geology 
The CRLF site is situated on the western edge of the valley of the Rio Grande in a cusp incised 
into the La Mesa Escarpment.  The topography of the landfill area generally slopes to the 
northeast at an average of approximately 300 feet per mile.  The site is underlain by 
unconsolidated alluvial sediments, including the Camp Rice and other Quaternary units of the 
Santa Fe Group.  The subsurface deposits are comprised of inter-bedded medium to very fine- 
grained sands with silt, silty sands, and sands.  Subordinate reddish-brown silt and minor clay 
layers are inter-bedded locally, as are caliche, carbonate nodules, and carbonate-cemented silty 
sands and sands.  The sediment silt-clay content generally increases with depth based on boring 
logs and soils laboratory testing. 

2.2 Landfill Hydrogeology 
Based upon borings and soil samples analyzed in 1995 and 2006, the regional aquifer occurs in 
the Fort Hancock formation.  The depth to groundwater varies primarily as a function of surface 
topography; and measured groundwater depths range from approximately 156 feet to 385 feet 
below ground surface at the facility.  The approximate 230-foot difference is due more to surface 
topography differences rather than the presence of locally confining conditions or groundwater 
gradient.  The minimum separation distance between the base of the landfill and the established 
water table is approximately 160 feet.  The average groundwater gradient is estimated to be 
0.0016 ft/ft to the north-northeast towards the Rio Grande. 
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3.0 GROUNDWATER MONITORING SYSTEM 
3.1 Monitoring Network 
Locations of existing, proposed and decommissioned groundwater monitoring wells at Camino 
Real Landfill (CRLF) are shown in Figure V.2.1.  The current groundwater monitoring well 
network consists of two upgradient wells (Well D2, H), four downgradient wells (Wells A, B, F, 
and G), and one sidegradient well (Well E).  Groundwater monitoring at the site commenced in 
July 1989 with the semi-annual sampling and analysis of monitoring Well A (the site’s water 
supply well) for select groundwater parameters.  Wells B, C, and D were added to the network 
from 1990 to 1991.  Well C was deleted from the monitoring program in 1997 and, consistent 
with prior NMED Solid Waste Bureau (SWB) approval, decommissioned on April 29, 2008.  In 
October and November 1995, three additional Wells (E, F, and G) were installed to enhance 
downgradient monitoring capabilities.  Well D was decommissioned in accordance with SWB 
approval on May 29, 2019.  A summary of the details for each active groundwater monitoring 
well is provided as Table V.2.1; and monitoring well borehole logs are provided as Attachment 
V.2.A.

In February 2006, Wells D2 and H were installed as a part of the focused landfill investigation 
program conducted for the 2008 Permit Renewal/Modification.  The objective of the two 
additional wells is to augment the site-specific hydrogeologic database for the Landfill, and to 
extend the monitoring well network to the perimeter of planned future cells (i.e., Unit 3), in 
compliance with 20.9.9.9.A NMAC.  These new wells are positioned generally upgradient of 
existing and future waste deposits (Figure V.2.1).  Depth-to-water measurements have been 
recorded for Wells D2 and H since February 2006 to augment groundwater flow data points.  
Background sampling and analysis for Well D2 has been completed; background sampling and 
analysis for Well H in accordance with 20.9.9.10.E NMAC will commence when the future 
waste filling sequence advances toward that well’s location. 

Due to waste filling progression to Unit 3, Well D has been decommissioned and upgradient 
monitoring data is being collected from replacement Well D2.  Groundwater quality data from 
Well D2 was compared established background water quality for Well D before it was 
decommissioned.  Upgradient monitoring has transitioned to Well D2, which has been subject to 
background groundwater quality testing in accordance with NMED requirements.  Well I is 
planned as a third new well to monitor groundwater when the development sequence reaches 
Cell 3.2.  A fourth future well (Well A2), intended as an eventual replacement for Well A, is 
planned for installation as waste filling sequences progress to the west and northwest into Cells 
3.2 and 3.3.  The location and specifications for Well A2 will be determined in consultation with 
NMED prior to development of those Cells.  Construction of waste cells in Unit 4 will require 
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that Well E and Well G be decommissioned and replaced.  The general proposed locations for 
replacement well E2 and G2 are shown in Figure V.2.1.  Final locations for replacement wells 
E2 and G2 will be determined in consultation with NMED-SWB and based upon site constraints. 
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Location4

North East

MW-A 1 6 PVC 3927.55 NM NA 400 400 320-400 80 4121.57 1629.92 1/28/88

MW-B 2 4 Sch 80 PVC 3896.97 3894.60 3897.57 190 206 155-190 35 3665.662 3112.099 8/22/90

MW-D2 3 4 Sch 40 PVC 4132.29 4130.30 4133.28 405 420 375-405 30 105.02 19.31 2/17/06

MW-E 2 4 Sch 40 PVC 4021.64 4019.36 4022.11 298 305 265-295 30 416.889 3377.561 11/3/95

MW-F 2 4 Sch 40 PVC 3896.68 3894.38 3897.06 182 185 149-179 30 2644.209 4454.448 10/28/95

MW-G 2 4 Sch 40 PVC 3935.36 3933.29 3935.74 218 223 185.5-215.5 30 1901.670 3642.710 10/28/95

MW-H 3 4 Sch 40 PVC 4129.92 4127.79 4130.85 408 420 378-408 30 1783.99 8.47 2/26/06

Notes:
1  Well rim elevation for Well A is top of sealed well casing pipe and is based on 2/27/06 survey by SkyLine Engineering.  
    Location information (i.e., North and East) based on 2/27/06 survey by SkyLine Engineering.
2  Well rim, ground, and top of steel casing elevations based on 11/10/05 survey by SkyLine Engineering.
    Location information (i.e., North and East) based on 11/10/05 survey by SkyLine Engineering.
    Location information (i.e., North and East) based on 11/10/05 survey by SkyLine Engineering.
3  Data for Wells D2 and H based on 2/27/06 survey by SkyLine Engineering.
4  Location information based on local (site-specific) coordinate system (measured in feet).  The "zero-zero" of the coordinate system is located adjacent to the southwest 
   corner of the site. 
• fmsl: feet above mean sea level
• fbgs: feet below ground surface
• NM: not measured
• NA: not applicable

Top of 
Steel 

Casing 
Elevation                

(fmsl)

Ground 
Elevation                 

(fmsl)

Well 
Completion 

Date

Screen                 
Interval                      
(fbgs)

Screen                  
Length
(feet)

Well                  
I.D.

Well
Diameter                         
(inches)

Well                       
Construction                 

Material

TABLE V.2.1
GROUNDWATER MONITORING WELL DETAIL SUMMARY 

CAMINO REAL LANDFILL

Well 
Depth            
(fbgs)

Boring                  
Depth            
(fbgs)

Well Rim 
Elevation        

(fmsl)
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3.2 Monitoring Schedule and Parameters 

On January 13, 2006, GEI submitted to NMED the Groundwater Monitoring Program Update 
(January 2006 Update) for CRLF.  The January 2006 Update, approved by SWB on 05/17/07 
(Attachment V.2.B) and updated on 06/15/07, summarizes the historical monitoring program for 
the site; provides statistical analyses of the background groundwater monitoring datasets from 
1989 through 2005; and includes established assessment monitoring levels (AMLs) for each 
active well/inorganic parameter combination.  The established AMLs were updated in the 
08/06/10 Groundwater Monitoring Report to encompass changes implemented by SWB 
regarding policies and guidance documents; as well as SWB revisions (e.g., 12/09 and 05/10) to 
the groundwater protection standards (GWPSs) and regulatory presumptive AMLs for select 
monitoring parameters listed in Subsection A of 20.9.9.20 NMAC. 

On 05/16/11, GEI submitted the Request for Groundwater Monitoring Reduction, applying for 
SWB’s “specific approval” for revisions to the site’s existing Groundwater Monitoring Plan.  As 
provided for by 20.9.9.11.A NMAC, the requested revisions included an alternative list of 
organic and inorganic parameters; and a reduction in sampling frequency from semi-annual to 
annual.  The demonstrations provided in the request conformed to the regulatory requirements 
listed in 20.9.9.11.A(1) through (3) NMAC, as well as the Guidance on Alternative Ground 
Water Monitoring Constituents for Detection Monitoring issued by SWB on 12/28/09.  On 
06/07/11, SWB granted approval of the request (Attachment V.2.B) and, consistent with 
20.9.9.11.A(3) NMAC, samples collected in 06/11 and 11/11 were analyzed for the constituents 
on the approved alternative parameter list (Table V.2.2) before transitioning to annual sampling 
in 2012. 

Although annual groundwater monitoring is anticipated to continue for the approved alternate 
parameter list throughout the active life of the site, CRLF may consider making specific 
demonstrations to refine and reduce the groundwater monitoring parameter list in the future.  
Any future requests to refine the list would be based on an evaluation of the groundwater quality 
monitoring results and site-specific hydrogeology.  Should additional reductions in groundwater 
monitoring requirements be pursued, proposed amendments to the this Plan will be submitted for 
SWB review and approval prior to implementation. 

Consistent with 20.9.9.11.B NMAC, during the active life and closure/post-closure period, active 
monitoring wells will be sampled and analyzed for the full suite of indicator parameters listed in 
Subsections A&C of 20.9.9.20 NMAC at least once every 5 years.  If an excluded constituent is 
reported as detected above the identified threshold (i.e., established AML) during the mandatory 
5-year monitoring, the constituent will be reinstated to the approved alternate parameter list for
routine sampling/analysis.
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Annual 5 Years
Acetone µg/L 8260 X X
Acrylonitrile µg/L 8260 X X
Benzene µg/L 8260 X X
Bromochloromethane µg/L 8260 X X
Bromodichloromethane µg/L 8260 X X
Bromoform µg/L 8260 X X
Methyl bromide (Bromomethane) µg/L 8260 X X
2-Butanone (Methyl ethyl ketone - MEK) µg/L 8260 X X
Carbon Disulfide µg/L 8260 X X
Carbon Tetrachloride µg/L 8260 X X
Chlorobenzene µg/L 8260 X X
Chloroethane (Ethyl Chloride) µg/L 8260 X X
Chloroform (Trichloromethane) µg/L 8260 X X
Methyl chloride (Chloromethane) µg/L 8260 X X
Dibromochloromethane µg/L 8260 X X
Methylene Bromide (Dibromomethane) µg/L 8260 X X
o-Dichlorobenzene (1,2-) µg/L 8260 X X
p-Dichlorobenzene (1,4-) µg/L 8260 X X
trans-1,4-Dichloro-2-butene µg/L 8260 X X
1,1-Dichloroethane µg/L 8260 X X
1,2-Dichloroethane (EDC) µg/L 8260 X X
1,1-Dichloroethene (1,1-DCE) µg/L 8260 X X
cis-1,2-Dichloroethene µg/L 8260 X X
trans-1,2-Dichloroethene µg/L 8260 X X
Methylene chloride (Dichloromethane) µg/L 8260 X X
1,2-Dichloropropane µg/L 8260 X X
cis-1,3-Dichloropropene µg/L 8260 X X
trans-1,3-Dichloropropene µg/L 8260 X X
Ethylbenzene µg/L 8260 X X
2-Hexanone µg/L 8260 X X
Methyl iodide (Iodomethane) µg/L 8260 X X
4-Methyl-2-pentanone (MIBK) µg/L 8260 X X
Styrene µg/L 8260 X X
1,1,1,2-Tetrachloroethane µg/L 8260 X X
1,1,2,2-Tetrachloroethane µg/L 8260 X X
Tetrachloroethene (PCE) µg/L 8260 X X
Toluene µg/L 8260 X X
1,1,1-Trichloroethane (TCA) µg/L 8260 X X
1,1,2-Trichloroethane µg/L 8260 X X
Trichloroethene (1,1,2-Trichloroethylene, TCE) µg/L 8260 X X
Trichlorofluoromethane (CFC 11) µg/L 8260 X X
1,2,3-Trichloropropane µg/L 8260 X X
Vinyl Acetate µg/L 8260 X X
Vinyl Chloride µg/L 8260 X X
Xylenes (Total) µg/L 8260 X X
Phenolics µg/L 9067 X X
1,2-Dibromo-3-chloropropane (DBCP) µg/L 504.1 X
1,2-Dibromoethane (EDB) µg/L 504.1 X
Polyaromatic Hydrocarbons (PAHs) µg/L 8310 X
Polychlorinated Biphenyls (PCBs) µg/L 8082 X

TABLE V.2.2 (page 1 of 2)
ALTERNATE PARAMETER LIST AND MONITORING SCHEDULE

Camino Real Landfill

Subsection A       
Organic Parameters

EPA 
Method

Sampling Frequency
Units

\\Data1\Projects\2019\0087.19\03_DSGN\03_REPT\03_GW_Moniitor_Plan_Vol_V.2\Table V.2.2_AltList\Alt List_Page 1
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Annual 5 Years
Heavy Metals
Antimony, Sb mg/L 200.8 X
Arsenic, As mg/L 200.8 X X
Barium, Ba mg/L 200.7 X X
Beryllium, Be mg/L 200.7 X
Cadmium, Cd mg/L 200.7 X
Chromium, Cr mg/L 200.7 X X
Cobalt, Co mg/L 200.7 X
Copper, Cu mg/L 200.7 X
Lead, Pb mg/L 200.8 X
Nickel, Ni mg/L 200.7 X
Selenium, Se mg/L 200.8 X X
Silver, Ag mg/L 200.7 X
Thallium, Tl mg/L 200.8 X
Vanadium, V mg/L 200.7 X
Zinc, Zn mg/L 200.7 X
Other Inorganic Chemicals
Aluminum, Al mg/L 200.7 X X
Boron, B mg/L 200.7 X X
Chloride, Cl- mg/L 300.0 X X
Cyanide, CN- mg/L 335.3 X
Fluoride, F mg/L 300.0 X X
Iron, Fe mg/L 200.7 X X
Manganese, Mn mg/L 200.7 X
Mercury, Hg mg/L 245.2 X
Molybdenum, Mo mg/L 200.7 X
Nitrate as N, NO3-N mg/L 300.0 X X
Sulfate, SO4

2- mg/L 300.0 X X
Uranium, U mg/L 200.8 X
Radioactivity
Combined Radium, Ra 226 & Ra 228 pCi/L 903.0/904.0 X X
Physical Parameters
pH Std Units Field/Lab X X
Total Dissolved Solids, TDS mg/L 160.1 X X

Annual 5 Years
Inorganic Chemicals
Ammonia as N, NH3-N mg/L 4500NH3 X
Calcium, Ca mg/L 200.7 X X
Magnesium, Mg mg/L 200.7 X X
Phosphate, PO4

2- mg/L 300.0 X
Potassium, K mg/L 200.7 X X
Sodium, Na mg/L 200.7 X X
Total Kjeldahl Nitrogen, TKN mg/L 351.3 X
Total Nitrogen, TN mg/L Calculated X X
Total Organic Carbon, TOC mg/L 415.2 X
Physical Parameters
Bicarbonate Alkalinity, HCO3

- (as CaCO3) mg/L 2320B X X

Carbonate Alkalinity, CO3
- (as CaCO3) mg/L 310.1 X

Specific Conductance µS/cm Field/Lab X X
Temperature oC Field X X
Depth to Water Feet Field X X
Groundwater Elevation MSL Field X X

Subsection C       
Inorganic Parameters Units EPA 

Method
Sampling Frequency

TABLE V.2.2 (page 2 of 2)
ALTERNATE PARAMETER LIST AND MONITORING SCHEDULE

Camino Real Landfill

Subsection A       
Inorganic Parameters Units EPA 

Method
Sampling Frequency

\\Data1\Projects\2019\0087.19\03_DSGN\03_REPT\03_GW_Moniitor_Plan_Vol_V.2\Table V.2.2_AltList\Alt List_Page 2
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3.3 Groundwater Flow 
The contour map provided as Figure V.2.2 is based on depth-to-water measurements recorded 
from the latest groundwater monitoring event conducted in May 2019; and demonstrates that 
groundwater flow at CRLF continues to exhibit a general northeasterly trend, consistent with the 
historical flow direction.  Based on the saturated hydraulic conductivity of representative soil 
samples (approximately 1 X 10-3 cm/s); an estimated effective porosity of 0.15; and an average 
groundwater gradient of approximately 0.0017 ft/ft; the estimated average linear groundwater 
flow velocity beneath the site is calculated to be approximately 0.032 feet per day (i.e., 
approximately 11.7 feet per year). 

3.4 Monitoring Well Sampling and Purging 
Samples from Well A (the site’s water supply well) are collected from the access valve on the 
Well A storage tank after opening the valve and allowing water to run continually for 
approximately 10 minutes prior to sample collection.  Wells B, D2, E, and F are equipped with 
dedicated electrical submersible pumps, powered at the ground surface by a portable generator, 
which are used for purging and sampling.  On 09/30/09, the dedicated, high-yield submersible 
pump in Well G was removed due to historically poor well performance (i.e., limited water 
delivery) and aquifer yield.  Well G has since been equipped with a dedicated QED Well 
Wizard® bladder sampling pump with dedicated Teflon® tubing and has been sampled using low-
flow purging methods.   

3.4 Monitoring Well Construction 
Consistent with the requirements of 20.9.9.9.E NMAC, SWB will be notified at least 14 days 
prior to the initiation of future well drilling activities to install new monitoring wells (e.g., Wells 
I, and A2).  The notice will include a statement, on the form provided by NMED, that well 
installation complies with 20.9.9.9.E NMAC and this Plan.  SWB will also be provided with a 
Workplan identifying the location and installation specifications for future monitoring wells at 
least 30 days prior to commencing these activities.  SWB will be notified that such 
documentation has been entered into the Facility Operating Record.  Prior to drilling, the 
appropriate permits will be obtained from the New Mexico Office of the State Engineer 
(NMOSE) and NMED SWB: 

• Application to Explore – NMOSE
• Well Record & Log – NMOSE
• Install and/or Decommission Groundwater Well Notice of Intent – SWB

In addition, prior to drilling, equipment used to install each well borehole and related sampling 
tools will be decontaminated by on-site steam cleaning.  Drilling and monitoring well installation 

V.2-9



\\Data1\Projects\2019\0087.19\03_DSGN\03_REPT\03_GW_Moniitor_Plan_Vol_V.2\Camino 2020 Permit Vol V.2_GWPlan_FINAL_2020-2-19.doc 2-10

activities will be conducted in accordance with 20.9.9.9.J NMAC.  Each well will be constructed 
consistent with the specifications listed in Table V.2.3 and illustrated in Figure V.2.3. 
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Table V.2.3 
Camino Real Landfill 

Well Installation Specifications 
1. The borehole will be drilled a minimum of 4 inches larger than the casing diameter to

allow for the emplacement of sand and sealant.
2. Care shall be taken not to introduce contamination to the well.
3. The well will be developed such that groundwater flows freely through the screen and is

not turbid, and all sediment is removed from the well.
4. The casing will, unless otherwise approved by the Secretary, consist of Schedule 40 or

heavier threaded PVC pipe of not less than 4 inches:
a. the casing will extend from the top of the screen to at least one foot above ground

surface.
b. the casing top will be protected by a cap and a locking shroud shall protect the

exposed casing.
c. the shroud will be large enough to allow easy access for removal of the plastic cap.

5. At a minimum, the screen will be at least a 20-foot section of machine slotted or other
manufactured screen with a slot size of 0.01-inch.  No on-site or hack-saw slotting will be
permitted.

6. If the uppermost aquifer is unconfined, the top of the screen will be positioned 5 ft above
the water table to allow for seasonal fluctuations.

7. If the uppermost aquifer is confined, the top of the screen will be positioned at the
location of the geologic boundary between the top of the aquifer and the bottom of the
confining unit.

8. At a minimum, the screen will be centralized at the top and the bottom.
9. At a minimum, the annular space from 2 ft below to 2 ft above the screen will be packed

with sand:
a. the sand will be clean and medium to coarse grained.
b. the sand will be properly sized to prevent fines from entering the well.
c. a tremmie pipe will be used for sand placement in deeper wells.

10. At a minimum, the annular space for at least 2 ft above the sand pack shall be grouted or
sealed:
a. pressure grouting with bentonite or cement using a tremmie pipe is preferred.
b. alternatively, a bentonite seal may be installed using bentonite pellets, ¼ or ½ inch in

size.
11. The annular space above the seal will be fully sealed using grout or bentonite to within 3

ft of the ground surface.
13. The remaining 3 ft will be filled with concrete (expanding cement).
14. A concrete slab with a minimum of a 2-foot radius and a 4-inch thickness will be

installed around the shroud.  The pad will be sloped such that rainfall and run-off flows
are diverted away from the shroud.

15. A construction diagram and lithologic log for each monitoring well will be submitted to
the Department within 90 days upon well completion and development (20.9.9.9.F
NMAC).  This documentation will also be maintained in the Facility Operating Record.

16. The location of the well casing will be determined within 1/10 of a foot, and the height
above sea level at the top of the casing will be surveyed to within 1/100 of a foot by a
registered New Mexico land surveyor.
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Unless otherwise specified, each monitoring well will be equipped with a dedicated, electrical 
submersible environmental sampling pump.  Prior to pump installation, the total depth of the 
well will be measured and recorded.  The electric motor lead will be continuous with no splices, 
and insulated with material specifically designed for environmental monitoring wells.  The pump 
will be designed to control the flow and delivery of groundwater to the ground surface in order to 
collect samples that will be most representative of in situ water quality.  Power for pump 
operation can be supplied by a generator equipped with a standard 110V outlet.  The pump will 
be suspended from the well cap (equipped with a water discharge connection and minimum ¾” 
sounding/venting hole) by 1-inch-diameter SCH 80 PVC (or equivalent) water discharge pipe 
connected with stainless steel couples. 

4.0 GROUNDWATER QUALITY 
4.1 Background Groundwater Quality Data Evaluation  
Background groundwater quality for CRLF was established in the January 2006 Update; which 
included an extensive evaluation of laboratory analytical data from over 45 monitoring events 
performed at the site from 1989 through 2005.  During this timeframe, water quality data were 
evaluated from earlier parameter lists; full Table I (1995 Solid Waste Regulations) sampling; and 
verification re-sampling.  Consistent with the 05/17/07 NMED-approved statistical approach 
(Attachment V.2.B), groundwater quality data for Wells A, B, D, E, F, and G were evaluated on 
an intrawell basis (i.e., by comparing each well to itself).  The approved statistical approach 
included the use of proven methodologies presented in the USEPA Statistical Analysis of 
Ground-Water Monitoring Data at RCRA Facilities (Interim Final Guidance, February 1989 
and Draft Addendum to Interim Final Guidance, July 1992); as well as use of the trend analysis 
functions of the NMED-approved Sanitas™ software program.  Through evaluation and statistical 
analysis of up to nine different datasets for each well from 1994 through 2003, upper tolerance 
limit values (UTLVs) were calculated, and assessment monitoring levels (AMLs) were 
established, for the entire suite of Table I inorganic parameters.  The established AMLs were 
then used to evaluate groundwater monitoring data for potential AML exceedances during 
subsequent monitoring events (i.e., detection monitoring from 2006 through 2010). 

From 2006 – 2010, semi-annual groundwater monitoring for Wells A, B, D, E, F, and G included 
the collection and analysis of samples for the entire suite of organic and inorganic parameters 
listed in Table I of the 1995 Regulations, and 20.9.9.20 NMAC Subsections A&C of the Rules.  
During this 5-year timeframe, the only notable water quality trend that was observed is that Well 
F exhibited elevated concentrations for chloride above its established AML.  However, it has 
been successfully demonstrated that these concentrations are attributable to natural fluctuations 
in groundwater quality. 
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In addition, the nominal and intermittent detection of select metals in total form (e.g., chromium, 
iron, arsenic, manganese, etc.) above established AMLs in certain wells (e.g., Wells B, E, F, and 
G) has also been demonstrated, through several dissolved metals analyses, to be due to natural
geochemical conditions (e.g., turbidity) in the aquifer.  Sediments from the geological formations
in which a well is installed may be entrained inadvertently in a groundwater sample when the
sample is being collected.  Elevated metals concentrations are likely a result of dissolution of
those metals from sediment suspended in the samples.  The sample preservation protocol
requires that acid be added to the water sample, which promotes conditions suitable for
dissolution of the metals from the suspended sediment.  Field-filtered samples are more effective
at detecting potential metals contributions to groundwater.

As mentioned previously, the 2006 established AMLs were updated in August 2010 to address 
changes to SWB policies and guidance documents, as well as the 2009 and 2010 SWB revisions 
to the GWPSs and regulatory presumptive AMLs for select inorganic monitoring parameters 
listed in Subsection A of 20.9.9.20 NMAC.  The statistical methods to update these data are 
consistent with the methods used in the January 2006 Update.  Attachment V.2.C provides a 
summary of the 2006 UTLVs and established AMLs, as well as the 2010 updates, for each 
well/Subsection A inorganic parameter combination.  Site-wide established AMLs for each 
Subsection A organic parameter are also included in Attachment V.2.C.  These established 
AMLs will be used as detection monitoring thresholds for future sampling events. 

4.2 Groundwater Quality Summary 
The results of the evaluation and statistical analysis of the background groundwater quality 
databases evaluated pursuant to the 2012 Groundwater Monitoring Plan Update indicated no 
impacts to groundwater quality by CRLF.  The demonstrations presented in the NMED-approved 
Request for Groundwater Monitoring Reduction (05/16/11) showed that the approved, annual 
groundwater monitoring program for a reduced parameter list wasadequate to detect potential 
impacts, and to protect human health and the environment.  The established AMLs for each 
parameter were based on valid data, subjected to rigorous and proven evaluation and statistical 
methods, and were indicative of in situ groundwater quality beneath the site. 

4.3 Assessment Groundwater Monitoring 2016-2019 

Annual groundwater monitoring proceeded at CRLF in accordance with the 2012 Updated 
Groundwater Monitoring plan until 2016, when 1,2-dichloroethane (1,1-DCA), 
tetrachloroethylene (PCE), trichloroethylene (TCE) and trichlorofluoromethane (freon-11) were 
detected in groundwater samples collected from Well G.  In response to a NMED-SWB request 
dated March 31, 2017, confirmatory resampling of Well G was performed on May 9, 2017 in 

V.2-15



\\Data1\Projects\2019\0087.19\03_DSGN\03_REPT\03_GW_Moniitor_Plan_Vol_V.2\Camino 2020 Permit Vol V.2_GWPlan_FINAL_2020-2-19.doc 2-16

conjunction with a regular annual groundwater monitoring event for the facility.  Each of the 
four Volatile Organic Compounds (VOC’s) originally detected in samples from Well G was 
detected and confirmed.  Additionally, methylene chloride (MC) was detected.  None of the 
VOC concentrations detected in the confirmation sample exceeded its Presumptive Assessment 
Monitoring Level (PAML) except TCE.  None of the detected analytes exceeded a Corrective 
Action Level (CAL).  No site-specific assessment monitoring level (SSAML) for methylene 
chloride had been established for Well G at that time; however, the reported concentration did 
not exceed the groundwater protection standard (GWPS), or the CAL. 

An Assessment Monitoring Plan (AMP) was submitted on July 18, 2017 and approved in 
NMED-SWB correspondence dated September 6, 2017.  In accordance with the approved AMP, 
groundwater samples were collected from Well G on November 15, 2017.  Samples were 
analyzed for the complete list of analytes in Subsections B and C of 20.9.9.20 NMAC.  Detected 
analytes included 7 VOCs, total organic carbon, one herbicide, 15 metals, radium, perchlorate 
and 13 inorganic compounds.  Each of the detected analytes is included in the facility’s approved 
alternate parameter list (Table V.2.2), except for four Subsection B analytes, including 
dichlorodifluoromethane, perchlorate, sulfide and dacthal.  It was noted that TCE was detected at 
a concentration below its SSAML and the CAL during this sampling event.  Chloride was noted 
to exceed its SSAML and uranium was found to exceed its PAML and CAL in the November 15, 
2017 Well G samples.  Results of the November 15, 2017 Well G Assessment monitoring event 
were provided to NMED-SWB on January 13, 2018.   An Alternate Source Demonstration for 
chloride and uranium concentrations in Well G was submitted to NMED-SWB on March 29, 
2018.  The September 2018 groundwater monitoring event completed the fourth and final 
background monitoring event for additional analytes in Well G and Well D set forth in the July 
18, 2017 AMP.  A discussion of history of Assessment Monitoring associated with Well G 
detections is included in the 2018 Annual Groundwater Monitoring Report (Carel, 2018), and a 
copy of the report is included as Attachment V.2.C. 

Well G is scheduled to be decommissioned prior to construction of Unit 4 waste cells.  It is 
anticipated that the Groundwater Monitoring Plan and AMP will be amended to allow 
assessment monitoring to continue, with future downgradient assessment and detection 
monitoring data being obtained from Well F.  Upgradient monitoring will continue, using Well 
D2 as the upgradient well.    
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5.0 GROUNDWATER SAMPLING AND STATISTICAL ANALYSIS 
5.1 Groundwater Sampling  
Groundwater sampling and analysis for CRLF will continue to be performed in accordance with 
20.9.9.10 NMAC, and the U.S. Environmental Protection Agency’s (EPA’s) Solid Waste 
Disposal Facility Criteria Technical Manual (1998, EPA 530-R-93-017, revised April 13, 1998).  
This Plan serves to notify the Secretary that documentation for a sampling and analysis program 
has been placed in the Facility Operating Record. 

5.2 Statistical Analysis 
Periodically, it may be necessary to update the current established AMLs for select Subsection A 
inorganic parameters based on natural fluctuations in groundwater quality over time.  In addition, 
when the appropriate number of background samples (i.e., a total of five independent samples) 
has been collected for future wells (e.g., Wells D2, H, I, and A2), these water quality data will be 
evaluated on an intrawell basis, consistent with current practice.  The background groundwater 
monitoring database for these wells will be used to calculate UTLVs, and to assign established 
AMLs for each organic and inorganic parameter listed in 20.9.9.20 NMAC Subsection A, as well 
as background concentration values (BCVs) for each Subsection C parameter (with the exception 
of depth-to-water and groundwater elevation). 

The statistical analyses used for these purposes may include limited application of the methods 
employed in the January 2006 Update, as well as methods commensurate with the USEPA 
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities Unified Guidance, 
March 2009, as appropriate.  Statistical evaluations may also include utilization of the NMED-
approved Sanitas™ software program, as applicable.  Calculated UTLVs for Subsection A 
parameters that are above the regulatory presumptive AML will be established as the AML for 
that particular parameter.  For UTLVs below the presumptive AML, the presumptive AML will 
be established as the AML.  The established AMLs will then be used to evaluate groundwater 
monitoring data for potential AML exceedances and statistically significant increases (SSIs) in 
parameter concentrations for all active wells during subsequent monitoring events.  

6.0 DETECTION MONITORING PROGRAM 
6.1 Water Quality Assessment 
The established AMLs for each well/parameter combination from the 08/06/10 Groundwater 
Monitoring Report are summarized in Attachment V.2.D and will be used to determine if an 
apparent SSI is evident for a particular parameter for detection monitoring events.  Detection 
monitoring threshold values found to exceed their established AML for one or more sampling 
events will be assessed individually to determine if a source other than the landfill is a reasonable 
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cause for the apparent exceedance.  If the groundwater quality results are below the established 
AML (or within the allowable range for pH), routine detection monitoring will continue.  If an 
established AML has been exceeded, verification re-sampling will be performed as discussed in 
the following Section. 

6.2 Verification Re-Sampling 
Consistent with the requirements of 20.9.9.11.C(1) NMAC, when one or more Subsection A 
parameter(s) apparently exceeds its respective established AML for a specific sampling event, 
two actions will be initiated: 

1. a notice that the groundwater quality result exceeded the established AML will be placed
in the Facility Operating Record within 14 days of the observation.

2. the Secretary will be notified that the notice was placed in the Facility Operating Record.

After completion of the above notification activities, verification re-sampling (VRS) will be 
implemented within 90 days of the date of initial sampling to confirm if the original laboratory 
result was not the result of either a sampling and analysis error, or temporal/spatial variations in 
groundwater quality.  During VRS, only the parameter(s) that exhibited an established AML 
exceedance will be analyzed. 

If the results of VRS confirm that the concentration(s) of the parameter(s) of concern are not 
statistically significant, upon NMED approval, annual monitoring and reporting will continue. 
Consistent with the requirements of 20.9.9.11.C(3) NMAC, within 60 days after the finding, a 
report providing data that demonstrate that a source other than the landfill caused the AML 
exceedance (e.g., the result of an error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality) will be prepared and certified by a Qualified Groundwater 
Scientist; and placed in the Facility Operating Record and submitted to NMED for specific 
approval.  NMED will be notified of both the original and re-sampling results when the data are 
reported.  If the results of VRS confirm the original analytical result, the two actions noted above 
will be implemented, and discussions with NMED will be initiated to develop a comprehensive 
list of measures to evaluate potential groundwater quality impacts. 

6.3 Assessment Monitoring 
CRLF will comply with the assessment monitoring requirements of 20.9.9.13.B NMAC, as well 
as the AML exceedance requirements of 20.9.9.10.M(2) and (3) NMAC.  Assessment 
monitoring will be initiated if the results of VRS confirm that an established AML has been 
exceeded.  Consistent with the requirements of 20.9.9.11.C(2) NMAC, an Assessment 
Monitoring Plan that meets the requirements of 20.9.9.13 NMAC will be submitted to NMED 
within 60 days of confirming that an established AML has been exceeded.  Within 90 days of 
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verifying this finding, and annually thereafter, groundwater samples will be collected and 
analyzed for all constituents listed in Subsections B&C of 20.9.9.20 NMAC for each 
downgradient well.  For any constituents detected in this analysis which did not have established 
AMLs, a minimum of four samples will be collected and analyzed to establish background 
groundwater quality within 120 days of commencing the assessment monitoring program.   
Background concentrations for Subsection B parameters will be submitted to NMED for specific 
approval in accordance with 20.9.9.10.E NMAC.  Consistent with the requirements of 
20.9.9.13.D(1) NMAC, after background groundwater quality for the additional parameters has 
been established according to 20.9.9.13.B NMAC, NMED will be notified and the results placed 
into the Facility Operating Record within 14 days.  In accordance with 20.9.9.13.D(2), within 90 
days, and at least semi-annually, groundwater samples from all wells will be collected and 
analyzed for all constituents listed in Subsections A&C, as well as any Subsection B parameters 
that were detected.  During the post-closure care period, samples will be collected from all wells 
and analyzed for all 20.9.9.20 NMAC Subsection B parameters no less frequently than once 
every 5 years.   

If the concentration of each Subsection A parameter, and each detected Subsection B constituent, 
is shown to be at or below the established AML after two sampling events, NMED will be 
notified in writing and routine detection monitoring will resume.  If the concentration of any 
constituent listed in 20.9.9.20 NMAC is above the AML, but below the corrective action level 
(CAL), assessment monitoring will continue in accordance with 20.9.9.13 NMAC.  Corrective 
action levels for each Subsection A inorganic parameter/well combination, as well as site-wide 
CALs for each organic parameter, are listed in Attachment V.2.D.  If one or more constituents 
listed in 20.9.9.20 NMAC is detected above the corresponding CAL in any sampling event, 
CRLF will: 

1. within 14 days of this finding, notify NMED and all appropriate local government
officials in writing

2. install at least 1 additional monitoring well at the facility boundary in the direction of
contaminant migration and sample this well in accordance with 20.9.9.13 NMAC within
6 months

3. characterize the nature and extent of the release by installing additional monitoring wells
as necessary within 1 year of the finding of the exceedance

4. notify area residents and land owners in the same manner as described in 20.6.2.4108.B
NMAC

5. initiate an Assessment of Corrective Measures (ACM), as required by 20.9.9.15 NMAC,
within 90 days

As allowed by 20.9.9.13.G NMAC, CRLF may demonstrate that a source other than the facility 
may have caused the contamination; or that the increase resulted from an error in sampling, 
analysis, statistical evaluation, or natural variation in ground water quality.  A report 
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documenting this demonstration will be certified by a qualified groundwater scientist and 
submitted to NMED for review and specific approval.  If the demonstration is specifically 
approved by NMED, CRLF will return to detection monitoring.  Until the successful 
demonstration is made, CRLF will comply with 20.9.9.12 - 20.9.9.20 NMAC, including 
initiating an assessment of corrective action. 
Consistent with 20.9.9.13.H NMAC, within 90 days after any AML exceedance during 
assessment monitoring, CRLF will identify the GWPS for each constituent in 20.9.9.20 NMAC 
that exceeded the AML in the groundwater that was not identified pursuant to 20.9.9.10.I 
NMAC.  CRLF will propose for NMED approval GWPSs for any constituent that exceeded the 
AML pursuant to 20.9.9.13.B NMAC and 20.9.9.13.D(2) NMAC that does not have a maximum 
contaminant level (MCL) or numeric standard in New Mexico Water Quality Control 
Commission rules.  CRLF will make a demonstration that the proposed standard will be 
protective of the public health and the environment, in accordance with 20.9.9.13.I NMAC. 

Consistent with the requirements of 20.9.9.15 NMAC, upon finding that the concentration of any 
constituent listed in 20.9.9.20 NMAC has exceeded its respective CAL, CRLF will initiate an 
ACM.  The ACM will be submitted to NMED within 180 days of the finding, and CRLF will 
continue to monitor in accordance with the assessment monitoring program as specified in 
20.9.9.13 NMAC.  The assessment will include the following demonstrations: 

Table V.2.4 
Camino Real Landfill 

Assessment Monitoring Program Demonstrations 

1. the extent and nature of contamination
2. the practical capabilities of remedial technologies in achieving compliance with

groundwater protection standards and other objectives of the remedy
3. the availability of treatment or disposal capacity for wastes managed during

implementation of the remedy
4. the desirability of utilizing technologies that are not currently available, but which may

offer significant advantages over available technologies in terms of effectiveness,
reliability, safety, or ability to achieve remedial objectives

5. the potential risks to public health, welfare and the environment from exposure to
contamination prior to completion of the remedy

6. the resource value of the aquifer, including:
• current and future uses
• proximity and withdrawal rate of users
• groundwater quantity and quality
• the potential damage to wildlife, crops, vegetation, and physical structures caused by

exposure to waste constituents
• the hydrogeologic characteristic of the facility and surrounding land
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• groundwater removal and treatment costs
• the cost and availability of alternative water supplies

7. the practicable capability of the owner or operator
8. the performance, reliability, ease of implementation, and potential impacts of appropriate

potential remedies, including safety impacts, cross-media impacts and control of
exposure to any residual contamination

9. the time required to begin and complete the remedy
10. the costs of remedy implementation
11. the institutional requirements for local permits or other environmental or public health

requirements that may substantially affect implementation of the remedy(ies)
12. the need for interim measures in accordance with the provisions of 20.9.9.17A(3) NMAC
13. an analysis of the effectiveness of potential corrective measures in meeting all of the

requirements and objectives and evaluation factors of the remedy as described in
20.9.9.16 NMAC

14. other relevant factors

CRLF will discuss the results of the ACM, prior to the selection of a remedy, in a public meeting 
with interested and affected parties.  Notice of the public meeting will be provided the same as 
that specified in the Solid Waste Act for permit applications and 20.9.9.13.G(4) NMAC.  The 
public notice will also contain the following information: 

Table V.2.5 
Camino Real Landfill 

Assessment Monitoring Public Notice Requirements 
1. name, address, and telephone number of the owner or operator and contact person
2. name and location of the facility
3. meeting location, date, and time
4. nature and extent of the plume
5. brief description of the ACM and the preferred remedy(ies) of the owner or operator
6. location where the ACM can be reviewed
7. information regarding the opportunity to submit oral or written comments at the public

meeting, and until 30 days after the public meeting, regarding the assessment and
proposed remedy(ies) for consideration by NMED

CRLF will prepare a record of the public meeting and submit it to NMED. 

7.0 MONITORING METHODOLOGY 
7.1 Initial Observations  
Prior to well purging activities, the sampling team will perform a visual inspection of each well.  
The following items will be noted and recorded on a “Field Notes Form” similar to that provided 
as Attachment V.2.E: 

• Condition of well casing
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• Condition of concrete pad and bollards (if installed)
• Presence and condition of protective casing, cover, lock, and external identification
• Weather conditions at time of sampling
• Evidence of vector harborage and odors
• Visibility of well

7.2 Groundwater Elevation Measurements 
Following the visual inspection, the static water level in each well will be recorded on the Field 
Notes Form in order to calculate the volume of water to be purged prior to sampling.  Depth-to-
water measurements will be recorded to the nearest 0.01 foot each time groundwater sampling is 
performed, and will be referenced from permanently marked survey locations on the top of the 
well casing.  All elevations will be referenced to the National Geodetic Vertical Datum.  An 
electronic water level indicator calibrated to the nearest 0.01 foot will be used for static water 
level measurements.  These data will be used to develop groundwater contour maps and flow 
directions, as well as to calculate groundwater gradients and velocities.  The groundwater 
elevations will be measured within a period of time short enough to avoid temporal variations in 
groundwater flow which could interfere with accurate determination of groundwater flow rate 
and direction. 

7.3 Well Evacuation 
Each well will be purged using the dedicated submersible pump or, in the case of Well G, a low-
flow dedicated bladder pump.  In the event of pump malfunction, a Teflon®, PVC, or stainless 
steel bailer may be used for purging.  In order to minimize well water agitation and volatilization 
of organic compounds, bailers will be equipped with bottom-emptying devices.   

In order to ensure that samples collected are representative of the site’s groundwater quality, 
stabilization of field parameters will be used as the primary criteria by which purging is deemed 
complete.  For example, water will be purged from each well until pH, temperature, and specific 
conductance (SC), and have stabilized to within an acceptable range.  As a guideline, 
stabilization will be considered complete after field parameters are within an acceptable range 
for three successive readings made several minutes apart as follows: 

• pH: ± 0.1 standard units 
• Temperature: ± 5% 
• Specific conductance: ± 3% 

In the event that stabilization of field parameters is not possible, a minimum of three well 
volumes will be removed, or the well will be purged dry, prior to sample collection.  If a well is 
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purged dry, up to 24 hours will be allowed for the well to recharge prior to sample collection.  
Three well volumes will be calculated using the following formula: 

V = (3) X [(TD-DTW) X (well diameter conversion factor)] 
Where: 

• V = three well volumes (gallons)
• TD = total depth of the well (feet), prior to pump installation
• DTW = static water level or depth-to-water in the casing (feet), prior to purging
• well diameter conversion factor = 0.65 for a 4-inch-diameter well

Equipment used for well purging will include the following: 

• Well pump/bailer
• Electrical generator and/or motor used to supply power to the pump
• Disposable latex gloves for the sampling team
• Graduated container for purge volume measurements

The well purging procedure will be performed as follows: 

Table V.2.6 
Camino Real Landfill 

Well Purging Procedure 
1. Calibrate pH and SC meters in accordance with the manufacturer’s specifications.
2. Record static water level measurements with decontaminated depth-to-water meter.
3. Calculate one well volume and three well volumes.
4. Begin purging at a low flow-rate (from 300-500 mL per minute or less).
5. Ensure that the purged water is diverted away from the well.
6. Purge water may also be collected and retained in plastic 5-gallon containers.
7. Record field parameter measurements at approximately 2-minute intervals.
8. Continue purging at a low flow rate and recording field measurements until 3 consecutive

field measurements verify that stabilization of field parameters has occurred.
9. If stabilization of field parameters is not possible, remove 3 well volumes of water, or

continue purging until the well is dry.

7.4 Sample Collection 
Sampling will be performed using the dedicated submersible pump or, in the case of Well G, a 
low-flow portable pump.  In the event of pump malfunction, a Teflon®, PVC, or stainless-steel 
bailer may be used for sampling.  Sample bottles will be supplied by the laboratory performing 
the analysis and will be constructed of materials appropriate for the analytical tests to be 
performed.  Appropriate preservatives will be added to the bottles by the laboratory before each 
sampling event.  Groundwater samples will be collected immediately following purging for wells 
where stabilization of field parameters has occurred and the well continues to produce water. 
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If a well is pumped dry during purging, the sample will be collected within the subsequent 24-
hour period.  During sampling, the water flow rate delivered by the pump will be reduced to 
minimize agitation of the sample.  The outlet of the sampling pump discharge tubing or bailer 
should not come into direct contact with the sample vial or the water within the vial. 
Groundwater samples will not be field-filtered.  However, field-filtering may be conducted as a 
comparison to unfiltered samples to determine the effects of turbidity on metals concentrations.  
The filtering (using a filter medium size of 0.45 µm) is designed to remove entrained sediments 
to determine whether metals are either adsorbed onto the surfaces of entrained sediments or are a 
part of the mineral complex that makes up the sediments.   

Sample bottles will be filled in an order based on the sensitivity of the parameters slated for 
analysis.  For example, volatile organic compound (VOC) vials will be filled first, followed by 
bottles for the remaining organic analytes.  Bottles for inorganic analytes will be filled after the 
organic bottles. Care should be taken to ensure that no air is entrapped in the sample vials to be 
analyzed for VOCs.  The sample vial should be held at an angle so that aeration is minimized.  A 
convex meniscus should form across the mouth of the filled vial.  When the vial is capped, the 
vial should be inverted to ensure that no entrapped air is present.  If entrapped air is present, the 
sample will be recollected in a new vial.  The sampling team will wear gloves fabricated of inert 
materials that will not introduce contaminants into the sample bottles.  Gloves will also be worn 
during sampling activities (e.g., well sounding and purging, sampling, equipment 
decontamination, etc.)   

7.5 Instrument/Equipment Testing, Inspection, and Maintenance Requirements 
The procedures described in this Section are specifically prescribed for field decontamination of 
sampling equipment.  All non-disposable field equipment that may potentially come in contact 
with any soil, sludge or water sample shall be decontaminated in order to minimize the potential 
for cross-contamination between sampling locations.  Thorough decontamination of all sampling 
equipment shall be conducted before each sampling event.  In addition, the sampling team will 
decontaminate all equipment in the field as required to prevent cross-contamination of samples. 
At a minimum, field sampling equipment should be decontaminated following the procedures 
listed below: 

• Wash the equipment in a solution of non-phosphate detergent (e.g., Liquinox®) and/or
distilled/deionized water, as appropriate.  All surfaces that may come in direct contact
with the samples should be washed.  Use a clean Nalgene® and/or plastic tub to contain
the wash solution and a scrub brush to mechanically remove loose particles.  This step is
necessary only for grossly contaminated equipment and should be repeated as necessary.
Wear clean latex or plastic gloves during all washing and rinsing operations.

• Dry the equipment before use, to the extent practicable.
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• Rinse twice with distilled/deionized water.
• Wrap equipment for transport with inert material (aluminum foil or plastic wrap) to

prevent direct contact with potentially contaminated material.

The only equipment that should be subject to decontamination procedures are the portable 
sampling pump (as applicable), depth-to-water meter, specific conductance meter, pH meter, and 
temperature probe/meter.  Typically, liquid and solid material generated from the 
decontamination process should be contained and disposed at an appropriate off-site location.  
Stainless steel or plastic stock tanks may be positioned at discrete, non-accessible locations 
around the site for temporary containment/evaporation of purge waters. 

7.6 Instrument Calibration and Frequency 
After sample collection is complete, the final pH, temperature, and SC measurements will be 
recorded in the field on the Field Notes Form.  At a minimum, field instrumentation will be 
calibrated at the beginning of each day that sampling activities are performed.  The instrument(s) 
will be capable of measuring pH to the nearest 0.1 standard unit (SU), temperature to the nearest 
tenth of a degree, and SC to at least 3 significant figures.  Field instruments will be calibrated 
routinely in order to ensure that reliable data are generated.  The calibration and maintenance of 
field equipment will be the responsibility of field personnel.  Complete procedures for operating, 
maintaining, and calibrating instruments used in field measurements are provided in the 
manufacturer’s instruction manual for each instrument.  The personnel using field instruments 
are required to read, and be thoroughly familiar with, the procedures detailed in these manuals.  
Documentation of calibrations will be included on the Field Notes Form. 

7.7 Sample Preservation and Handling 
For metals analyses, the laboratory will supply new containers made of either fluorocarbon resin 
or polyethylene with polypropylene caps.  For inorganic analyses, containers made of either 
polypropylene or glass will be used, depending on the specific parameter.  For organic analyses, 
the laboratory will supply new glass bottles with fluorocarbon resin-lined caps that have been 
pre-cleaned and capped by the bottle supplier or manufacturer.  Chemical reagents specific to the 
analyses to be performed will be placed into the appropriate bottles by the laboratory prior to 
sampling.  Following sample collection and bottle labeling, the samples will be placed into a 
cooler with ice to maintain the sample temperature near 4°C until delivery to the laboratory. 

7.8 Documentation of Sampling and Transport 
Each sample bottle will have an identification label securely attached to it.  The label will be 
sufficiently durable and remain legible when wet.  At a minimum, the following information will 
appear on the label: 

• Sample identification
• Sampler’s name or initials
• Date and time of sample collection
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• Project location
• Parameters for analysis or laboratory test method
• Laboratory name

If samples are to be shipped by a common carrier or third-party, then chain-of-custody seals will 
be placed on either the sample bottles or shipping container as a means to verify that the samples 
were not disturbed during transit. 

7.9 Chain-of-Custody 
Chain-of-custody records will be completed and will accompany all samples.  The chain-of-
custody records will include the following information: 

Table V.2.7 
Camino Real Landfill 

Chain-of-Custody Information 
1. Sample number and/or identification of well
2. Signature of collector
3. Date and time of collection
4. Sample type (e.g., groundwater)
5. Number of sample containers
6. The signature of person(s) involved in the chain of possession from the point of sampling

until receipt by the laboratory that will perform the analyses
7. Inclusive dates and times of possession
8. Laboratory sample number (if different from field number)
9. Parameter and test method (EPA or equivalent)

7.10 Quality Assurance/Quality Control 
Quality assurance/quality control (QA/QC) includes the collection of trip blanks, field blanks, 
and field duplicates to ensure field sampling quality and laboratory reproducibility/precision.  
Each type of QA/QC sample is described briefly below: 

• Trip blanks – Trip blanks will be used as a check on possible contamination originating
from container preparation methods, shipment, handling, storage, or other site-specific
conditions.  Trip blanks typically consists of two 40-milliliter (mL) volatile organic
analysis (VOA) vials filled with organic-free water.  Trip blanks will be prepared by the
laboratory and analyzed for VOCs using EPA Method 8260.  Trip blanks are generally
sent to the laboratory with each cooler containing the samples to be analyzed for VOCs.

• Field Blanks – Field blanks typically consist of a set of four VOA vials that are filled
with distilled or deionized water at sampling locations that are proximate to possible
sources of ambient sample contamination.  These locations are variable from sampling
event to sampling event and are predicated on the closest possible contaminant source at
the time of sampling (e.g., generator exhaust, active fill face, noticeable ambient air
contaminant sources, etc.).

• Field Duplicates – Field duplicates are samples collected in parallel at the same location
using the same procedure as the original sample.  The same container type, preservative,
and sampling technique are used.  These samples are submitted to the laboratory as
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separate samples, and typically include the same number of VOA vials used for standard 
VOC analysis; but could also include sample bottles for other analytical parameters.  The 
results of these samples are used to document the field sampling, preservation, and 
handling techniques; and to evaluate laboratory analytical precision.  
Field duplicates are typically submitted as “blind” samples to the laboratory, and the 
chain-of-custody and laboratory analytical request forms for the field duplicates must not 
contain any indication that the samples are duplicates.  Field duplicates should be 
collected from various wells used for the monitoring activity, not from the same well 
repeatedly. 

In addition to analysis of QA/QC samples, cation-anion balance may be calculated for the 
groundwater samples, if appropriate.  After all major cations and anions have been determined, 
the sum of cations should be equal to the sum of anions (in milliequivalents per liter).  For waters 
of moderate total dissolved solids (TDS) concentration [i.e., 250 to 1,000 milligrams per liter 
(mg/L)], the difference between the two sums generally should not exceed 5% - 10% of the sum 
of cations plus anions. 

8.0 DATA EVALUATION 
8.1 Laboratory Data Evaluation 
Each laboratory analytical report will provide internal laboratory QA/QC information, as well as 
sample-specific analytical data.  The analytical laboratory currently performing groundwater 
analyses for CRLF is Hall Environmental Analysis Laboratory, Inc. (HEAL) of Albuquerque, 
NM.  HEAL is nationally certified through the National Environmental Laboratory Accreditation 
Program (NELAC), the State of Arizona, and the State of New Mexico Drinking Water Bureau. 
A summary of HEAL’s accreditation and commitment to QA/QC documentation for analytical 
reports is provided as Attachment V.2.F.  Laboratory analytical data will be reviewed in order 
to confirm that the data meet QA/QC requirements, and this review will include: 

• Cross-checking analyses requested in chain-of-custody documentation against analyses
listed as performed in the laboratory report

• Checking computerized data entries
• Checking the adequacy of detection limits obtained in the laboratory against the

laboratory method reporting limits (MRLs)
• Calculating cation-anion balances, if appropriate
• Reviewing the laboratory report case narrative that summarizes QA/QC issues that the

laboratory has identified
• Reviewing laboratory analytical results for trip blanks, field blanks, and field duplicates

samples

Procedures for reviewing and evaluating field and laboratory analytical data for groundwater 
samples to be performed after each sampling event include: 

1. Identifying outliers or anomalies
2. Reviewing groundwater data for VOC detections

V.2-27



\\Data1\Projects\2019\0087.19\03_DSGN\03_REPT\03_GW_Moniitor_Plan_Vol_V.2\Camino 2020 Permit Vol V.2_GWPlan_FINAL_2020-2-19.doc 2-28

3. Comparing the results to regulatory presumptive AMLs and GWPSs
4. Comparing the results to previously calculated UTLVs using statistical analysis of

historical well analytical data
5. Performing trend analyses, as appropriate

As part of the analytical data review, the results for each parameter will be compared with 
corresponding historical data to identify any anomalies or gross water quality changes.  If a new 
result is outside of 20% of the historical range, the laboratory will re-evaluate the result to 
determine if there were any errors in procedures or reporting.  New data will also be examined 
for anomalies.  If a result is considered suspect, the laboratory will be requested to review results 
that differ from historical results, or that exceed certain regulatory requirements or QA/QC 
criteria.  Further evaluation may include: 

• Verification of proper field sampling protocol
• Verification of proper implementation of all laboratory analytical methods and QA/QC

procedures
• Review of the acceptability of cation/anion balances, as appropriate
• Assessment of changes in water levels, hydraulic gradients, and other applicable

hydrogeologic conditions
• Assessment of changes in facility operations

9.0 REGULATORY REPORTING 
Pursuant to 20.9.9.10.N NMAC, the following information will be reported to NMED within 90 
days following each sampling event, as applicable: 

Table V.2.8 
Camino Real Landfill 

Groundwater Reporting Requirements 
1. The constituents and parameter tested
2. The test method (U.S. EPA or equivalent) for each constituent and parameter
3. The groundwater protection standard (GWPS) for each constituent detected (if a numeric

standard has been established)
4. The method detection limit (MDL) for each constituent
5. The practical quantitation limit (PQL) for each constituent and parameter
6. The well number and location for each sample
7. The laboratory ID sample number
8. Chain-of-custody documentation
9. The date sampled
10. The date received at the laboratory
11. The date analysis commenced
12. Results, with constituent or parameter, chemical abstract system number, concentration

with units, approved established AML, GWPS, PQL, qualifier code (e.g., J, B, U, etc.),
well number, and sample date

13. Sample preservation (field data) and field notes
14. Field blank results and trip blank results
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15. Quality assurance/quality control (QA/QC) summary report (laboratory blanks, spike
recoveries, etc.)

16. Anomaly report (non-conformance with QA/QC plan, corrective actions, etc.)
17. Laboratory review (signature and date)
18. An updated groundwater elevation contour map for the facility or, if groundwater

elevation data are insufficient to contour, then the groundwater elevation for each
monitoring well, prior to purging, reported on a well location map

19. The approved background concentration levels as determined in accordance with
20.9.9.10.E NMAC

20. A certification by a Qualified Groundwater Scientist that established AMLs have or have
not been exceeded

CRLF will submit groundwater monitoring reports for each sampling event which will provide 
the following information: 

Table V.2.9 
Camino Real Landfill 

Groundwater Monitoring Report Elements 

1. Groundwater monitoring and analytical data
2. Comparison of established AMLs to analytical results
3. Statistical calculations and summaries, as applicable
4. A summary of the statistical results and/or any statistical increases, as applicable
5. Static water level readings for each monitoring well prior to purging
6. A summary of groundwater flow rate and direction, noting any changes or trends
7. A potentiometric surface elevation map based on water level measurements
8. A summary of the geochemical evaluations, noting any changes or trends in cation-anion

balances (if appropriate), Piper (trilinear) diagrams, and general water quality for each
monitoring well

9. A summary of any data problems, such as QA/QC failures, flagged data, or switched
samples

10. Itemization of any activities resulting from the exceedance of a relevant standard or
significant change in groundwater quality, such as re-sampling, submittal of additional
assessment workplans, or implementation of corrective action measures

11. Copy of Field Notes Form

The report will be provided in either hard copy or electronic format on a compact disc [i.e., 
portable document format (.pdf)], as requested by NMED.  This Plan has been developed 
consistent with the requirements of 20.9.9.9.C NMAC, and the certification statement of Mr. 
Michael J. Crepeau, P.E., a Qualified Groundwater Scientist, that the Plan was developed in 
compliance with 20.9.9 NMAC is provided as Attachment V.2.G on the form provided by 
NMED. 
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Antimony, Sb mg/L 0.003 0.003 0.003 0.003 0.006 0.006
Arsenic, As mg/L 0.005 0.0132 0.005 0.0132 0.01 0.0132
Barium, Ba mg/L 0.02 0.044 0.5 0.5 1.0 1.0
Beryllium, Be mg/L 0.002 0.002 0.002 0.002 0.004 0.004
Cadmium, Cd mg/L 0.002 0.002 0.0025 0.0025 0.005 0.005
Chromium, Cr mg/L 0.01 0.011 0.025 0.025 0.05 0.05
Cobalt, Co mg/L 0.025 0.03 0.0375 0.0375 0.05 0.05
Copper, Cu mg/L 0.06 0.015 0.75 0.75 1.0 1.0
Lead, Pb mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Nickel, Ni mg/L 0.05 0.05 0.15 0.15 0.2 0.2
Selenium, Se mg/L 0.005 0.0019 0.025 0.025 0.05 0.05
Silver, Ag mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Thallium, Tl mg/L 0.001 0.0011 0.001 0.0011 0.002 0.002
Vanadium, V mg/L 0.08 0.033 -- 0.156 -- 0.156
Zinc, Zn mg/L 0.05 0.204 7.5 7.5 10 10

Aluminum, Al mg/L 0.15 0.086 3.75 3.75 5.0 5.0
Boron, B mg/L 0.5 1.34 0.5625 1.34 0.75 1.34
Chloride, Cl- mg/L 5.0 350 187.5 350 250 350
Cyanide, CN- mg/L 0.1 0.1 0.1 0.1 0.2 0.2
Fluoride, Fl mg/L 0.4 2.54 0.8 2.54 1.6 2.54
Iron, Fe mg/L 0.1 0.67 0.75 0.75 1.0 1.0
Manganese, Mn mg/L 0.03 0.061 0.15 0.15 0.2 0.2
Mercury, Hg mg/L 0.001 0.0029 0.001 0.0029 0.002 0.0029
Molybdenum, Mo mg/L 0.75 0.05 0.75 0.75 1.0 1.0
Nitrate as N, NO3-N mg/L 1.0 0.11 5.0 5.0 10 10
Sulfate, SO4

2- mg/L 5.0 1,061 450 1,061 600 1,061
Uranium, U mg/L 0.015 0.018 0.015 0.018 0.03 0.03

Combined Radium pCi/L 2.5 7.46 2.5 7.46 5.0 7.46

pH SU 0.1 7.05 - 9.03 6 - 9 6 - 9.03 6 - 9 6 - 9.03
Total Dissolved Solids, TDS mg/L 50 1,676 750 1,676 1,000 1,676

Notes:
PQL/MRL:  Practical Quantitation Limit, also referred to as the laboratory method reporting limit (MRL)
Calculated UTLV: Calculated Upper Tolerance Limit Value 
Presumptive AML: Presumptive Assessment Monitoring Level; 20.9.9.20 NMAC (Revised 05/05/10)
Established AML: Established Assessment Monitoring Level.  Assigned the higher value of either the Calculated UTLV or Presumptive AML.
GWPS: Groundwater Protection Standard; 20.9.9.20 NMAC (Revised 05/05/10)
CAL: Corrective Action Level.  Assigned the higher value of either the Established AML or the GWPS.
pCi/L: pico Curies per liter
SU: Standard units
The Established AML of 0.156 mg/L for vanadium is calculated as 1.95 x the laboratory MRL, as prescribed in "Note 6" of 

20.9.9.20 NMAC "Groundwater Monitoring Parameter List " (Revised 05/05/10).

SUBSECTION A PARAMETERS

ATTACHMENT V.2.D
DETECTION MONITORING THRESHOLDS

WELL A
CAMINO REAL LANDFILL

Other Inorganic Chemicals

Heavy Metals

Radioactivity

Physical Parameters

Established                              
AML

Calculated                
UTLV

Approved                   
PQL/MRL

Presumptive                     
AMLAnalyte Units GWPS CAL
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Antimony, Sb mg/L 0.003 0.02 0.003 0.02 0.006 0.02
Arsenic, As mg/L 0.005 0.01 0.005 0.01 0.01 0.01
Barium, Ba mg/L 0.02 0.052 0.5 0.5 1.0 1.0
Beryllium, Be mg/L 0.002 0.002 0.002 0.002 0.004 0.004
Cadmium, Cd mg/L 0.002 0.002 0.0025 0.0025 0.005 0.005
Chromium, Cr mg/L 0.01 0.038 0.025 0.038 0.05 0.05
Cobalt, Co mg/L 0.025 0.03 0.0375 0.0375 0.05 0.05
Copper, Cu mg/L 0.06 0.035 0.75 0.75 1.0 1.0
Lead, Pb mg/L 0.01 0.006 0.025 0.025 0.05 0.05
Nickel, Ni mg/L 0.05 0.05 0.15 0.15 0.2 0.2
Selenium, Se mg/L 0.005 0.022 0.025 0.025 0.05 0.025
Silver, Ag mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Thallium, Tl mg/L 0.001 0.014 0.001 0.014 0.002 0.014
Vanadium, V mg/L 0.08 0.016 -- 0.156 -- 0.156
Zinc, Zn mg/L 0.05 0.47 7.5 7.5 10 10

Aluminum, Al mg/L 0.15 0.149 3.75 3.75 5.0 5.0
Boron, B mg/L 0.5 0.427 0.5625 0.5625 0.75 0.75
Chloride, Cl- mg/L 5.0 536 187.5 536 250 536
Cyanide, CN- mg/L 0.1 0.1 0.1 0.1 0.2 0.2
Fluoride, Fl mg/L 0.4 2.09 0.8 2.09 1.6 2.09
Iron, Fe mg/L 0.1 0.438 0.75 0.75 1.0 1.0
Manganese, Mn mg/L 0.03 0.055 0.15 0.15 0.2 0.2
Mercury, Hg mg/L 0.001 0.0028 0.001 0.0028 0.002 0.0028
Molybdenum, Mo mg/L 0.75 0.092 0.75 0.75 1.0 1.0
Nitrate as N, NO3-N mg/L 1.0 3.21 5.0 5.0 10 10
Sulfate, SO4

2- mg/L 5.0 1,090 450 1,090 600 1,090
Uranium, U mg/L 0.015 0.027 0.015 0.027 0.03 0.03

Combined Radium pCi/L 2.5 18.4 2.5 18.4 5.0 18.4

pH SU 0.1 7.06 - 8.04 6 - 9 6 - 9 6 - 9 6 - 9
Total Dissolved Solids, TDS mg/L 50 1,694 750 1,694 1,000 1,694

Notes:
PQL/MRL:  Practical Quantitation Limit, also referred to as the laboratory method reporting limit (MRL)
Calculated UTLV: Calculated Upper Tolerance Limit Value 
Presumptive AML: Presumptive Assessment Monitoring Level; 20.9.9.20 NMAC (Revised 05/05/10)
Established AML: Established Assessment Monitoring Level.  Assigned the higher value of either the Calculated UTLV or Presumptive AML.
GWPS: Groundwater Protection Standard; 20.9.9.20 NMAC (Revised 05/05/10)
CAL: Corrective Action Level.  Assigned the higher value of either the Established AML or the GWPS.
pCi/L: pico Curies per liter
SU: Standard units
The Established AML of 0.156 mg/L for vanadium is calculated as 1.95 x the laboratory MRL, as prescribed in "Note 6" of 

20.9.9.20 NMAC "Groundwater Monitoring Parameter List " (Revised 05/05/10).

ATTACHMENT V.2.D
DETECTION MONITORING THRESHOLDS

WELL B

SUBSECTION A PARAMETERS

CAMINO REAL LANDFILL

CALApproved 
PQL/MRL

Other Inorganic Chemicals

Radioactivity

Physical Parameters

Heavy Metals

Calculated 
UTLV

Presumptive 
AML

Established 
AML GWPSAnalyte Units
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Antimony, Sb mg/L 0.003 0.003 0.003 0.003 0.006 0.006
Arsenic, As mg/L 0.005 0.0028 0.005 0.005 0.01 0.01
Barium, Ba mg/L 0.02 0.037 0.5 0.5 1.0 1.0
Beryllium, Be mg/L 0.002 0.002 0.002 0.002 0.004 0.004
Cadmium, Cd mg/L 0.002 0.002 0.0025 0.0025 0.005 0.005
Chromium, Cr mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Cobalt, Co mg/L 0.025 0.03 0.0375 0.0375 0.05 0.05
Copper, Cu mg/L 0.06 0.036 0.75 0.75 1.0 1.0
Lead, Pb mg/L 0.01 0.034 0.025 0.034 0.05 0.05
Nickel, Ni mg/L 0.05 0.05 0.15 0.15 0.2 0.2
Selenium, Se mg/L 0.005 0.016 0.025 0.025 0.05 0.025
Silver, Ag mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Thallium, Tl mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Vanadium, V mg/L 0.08 0.12 -- 0.156 -- 0.156
Zinc, Zn mg/L 0.05 0.196 7.5 7.5 10 10

Aluminum, Al mg/L 0.15 0.093 3.75 3.75 5.0 5.0
Boron, B mg/L 0.5 1.32 0.5625 1.32 0.75 1.32
Chloride, Cl- mg/L 5.0 454 187.5 454 250 454
Cyanide, CN- mg/L 0.1 0.1 0.1 0.1 0.2 0.2
Fluoride, Fl mg/L 0.4 1.67 0.8 1.67 1.6 1.67
Iron, Fe mg/L 0.1 0.83 0.75 0.83 1.0 1.0
Manganese, Mn mg/L 0.03 0.118 0.15 0.15 0.2 0.2
Mercury, Hg mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Molybdenum, Mo mg/L 0.75 0.11 0.75 0.75 1.0 1.0
Nitrate as N, NO3-N mg/L 1.0 3.74 5.0 5.0 10 10
Sulfate, SO4

2- mg/L 5.0 1,205 450 1,205 600 1,205
Uranium, U mg/L 0.015 0.022 0.015 0.022 0.03 0.03

Combined Radium pCi/L 2.5 2.94 2.5 2.94 5.0 5.0

pH SU 0.1 6.22 - 9.07 6 - 9 6 - 9.07 6 - 9 6 - 9.07
Total Dissolved Solids, TDS mg/L 50 1,428 750 1,428 1,000 1,428

Notes:
PQL/MRL:  Practical Quantitation Limit, also referred to as the laboratory method reporting limit (MRL)
Calculated UTLV: Calculated Upper Tolerance Limit Value 
Presumptive AML: Presumptive Assessment Monitoring Level; 20.9.9.20 NMAC (Revised 05/05/10)
Established AML: Established Assessment Monitoring Level.  Assigned the higher value of either the Calculated UTLV or Presumptive AML.
GWPS: Groundwater Protection Standard; 20.9.9.20 NMAC (Revised 05/05/10)
CAL: Corrective Action Level.  Assigned the higher value of either the Established AML or the GWPS.
pCi/L: pico Curies per liter
SU: Standard units
The Established AML of 0.156 mg/L for vanadium is calculated as 1.95 x the laboratory MRL, as prescribed in "Note 6" of 

20.9.9.20 NMAC "Groundwater Monitoring Parameter List " (Revised 05/05/10).
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PQL/MRL

Established 
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Antimony, Sb mg/L 0.003 0.008 0.003 0.008 0.006 0.008
Arsenic, As mg/L 0.005 0.011 0.005 0.011 0.01 0.011
Barium, Ba mg/L 0.02 0.032 0.5 0.5 1.0 1.0
Beryllium, Be mg/L 0.002 0.002 0.002 0.002 0.004 0.004
Cadmium, Cd mg/L 0.002 0.002 0.0025 0.0025 0.005 0.005
Chromium, Cr mg/L 0.01 0.461 0.025 0.461 0.05 0.461
Cobalt, Co mg/L 0.025 0.03 0.0375 0.0375 0.05 0.05
Copper, Cu mg/L 0.06 0.06 0.75 0.75 1.0 1.0
Lead, Pb mg/L 0.01 0.024 0.025 0.025 0.05 0.05
Nickel, Ni mg/L 0.05 0.05 0.15 0.15 0.2 0.2
Selenium, Se mg/L 0.005 0.022 0.025 0.025 0.05 0.05
Silver, Ag mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Thallium, Tl mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Vanadium, V mg/L 0.08 0.011 -- 0.156 -- 0.156
Zinc, Zn mg/L 0.05 0.178 7.5 7.5 10 10

Aluminum, Al mg/L 0.15 3.0 3.75 3.75 5.0 5.0
Boron, B mg/L 0.5 1.0 0.5625 1.0 0.75 1.0
Chloride, Cl- mg/L 5.0 358 187.5 358 250 358
Cyanide, CN- mg/L 0.1 0.1 0.1 0.1 0.2 0.2
Fluoride, Fl mg/L 0.4 3.15 0.8 3.15 1.6 3.15
Iron, Fe mg/L 0.1 6.5 0.75 6.5 1.0 6.5
Manganese, Mn mg/L 0.03 0.033 0.15 0.15 0.2 0.2
Mercury, Hg mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Molybdenum, Mo mg/L 0.75 0.75 0.75 0.75 1.0 1.0
Nitrate as N, NO3-N mg/L 1.0 3.04 5.0 5.0 10 10
Sulfate, SO4

2- mg/L 5.0 1,389 450 1,389 600 1,389
Uranium, U mg/L 0.015 0.015 0.015 0.015 0.03 0.03

Combined Radium pCi/L 2.5 2.74 2.5 2.74 5.0 2.74

pH SU 0.1 5.91 - 9.29 6 - 9 5.91 - 9.29 6 - 9 5.91 - 9.29
Total Dissolved Solids, TDS mg/L 50 2,036 750 2,036 1,000 2,036

Notes:
PQL/MRL:  Practical Quantitation Limit, also referred to as the laboratory method reporting limit (MRL)
Calculated UTLV: Calculated Upper Tolerance Limit Value 
Presumptive AML: Presumptive Assessment Monitoring Level; 20.9.9.20 NMAC (Revised 05/05/10)
Established AML: Established Assessment Monitoring Level.  Assigned the higher value of either the Calculated UTLV or Presumptive AML.
GWPS: Groundwater Protection Standard; 20.9.9.20 NMAC (Revised 05/05/10)
CAL: Corrective Action Level.  Assigned the higher value of either the Established AML or the GWPS.
pCi/L: pico Curies per liter
SU: Standard units
The Established AML of 0.156 mg/L for vanadium is calculated as 1.95 x the laboratory MRL, as prescribed in "Note 6" of 

20.9.9.20 NMAC "Groundwater Monitoring Parameter List " (Revised 05/05/10).
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Antimony, Sb mg/L 0.003 0.014 0.003 0.014 0.006 0.014
Arsenic, As mg/L 0.005 0.076 0.005 0.076 0.01 0.076
Barium, Ba mg/L 0.02 0.19 0.5 0.5 1.0 1.0
Beryllium, Be mg/L 0.002 0.007 0.002 0.007 0.004 0.007
Cadmium, Cd mg/L 0.002 0.007 0.0025 0.007 0.005 0.007
Chromium, Cr mg/L 0.01 0.024 0.025 0.025 0.05 0.05
Cobalt, Co mg/L 0.025 0.03 0.0375 0.0375 0.05 0.05
Copper, Cu mg/L 0.06 0.06 0.75 0.75 1.0 1.0
Lead, Pb mg/L 0.01 0.021 0.025 0.025 0.05 0.05
Nickel, Ni mg/L 0.05 0.05 0.15 0.15 0.2 0.2
Selenium, Se mg/L 0.005 0.087 0.025 0.087 0.05 0.087
Silver, Ag mg/L 0.01 0.053 0.025 0.053 0.05 0.053
Thallium, Tl mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Vanadium, V mg/L 0.08 0.007 -- 0.156 -- 0.156
Zinc, Zn mg/L 0.05 0.113 7.5 7.5 10 10

Aluminum, Al mg/L 0.15 3.0 3.75 3.75 5.0 5.0
Boron, B mg/L 0.5 0.617 0.5625 0.617 0.75 0.75
Chloride, Cl- mg/L 5.0 332 187.5 332 250 332
Cyanide, CN- mg/L 0.1 0.1 0.1 0.1 0.2 0.2
Fluoride, Fl mg/L 0.4 2.55 0.8 2.55 1.6 2.55
Iron, Fe mg/L 0.1 3.23 0.75 3.23 1.0 3.23
Manganese, Mn mg/L 0.03 0.31 0.15 0.31 0.2 0.31
Mercury, Hg mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Molybdenum, Mo mg/L 0.75 0.75 0.75 0.75 1.0 1.0
Nitrate as N, NO3-N mg/L 1.0 5.08 5.0 5.08 10 10
Sulfate, SO4

2- mg/L 5.0 1,063 450 1,063 600 1,063
Uranium, U mg/L 0.015 0.022 0.015 0.022 0.03 0.03

Combined Radium pCi/L 2.5 7.41 2.5 7.41 5.0 7.41

pH SU 0.1 6.10 - 9.04 6 - 9 6 - 9.04 6 - 9 6 - 9.04
Total Dissolved Solids, TDS mg/L 50 1,976 750 1,976 1,000 1,976

Notes:
PQL/MRL:  Practical Quantitation Limit, also referred to as the laboratory method reporting limit (MRL)
Calculated UTLV: Calculated Upper Tolerance Limit Value 
Presumptive AML: Presumptive Assessment Monitoring Level; 20.9.9.20 NMAC (Revised 05/05/10)
Established AML: Established Assessment Monitoring Level.  Assigned the higher value of either the Calculated UTLV or Presumptive AML.
GWPS: Groundwater Protection Standard; 20.9.9.20 NMAC (Revised 05/05/10)
CAL: Corrective Action Level.  Assigned the higher value of either the Established AML or the GWPS.
pCi/L: pico Curies per liter
SU: Standard units
The Established AML of 0.156 mg/L for vanadium is calculated as 1.95 x the laboratory MRL, as prescribed in "Note 6" of 

20.9.9.20 NMAC "Groundwater Monitoring Parameter List " (Revised 05/05/10).
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Antimony, Sb mg/L 0.003 0.01 0.003 0.01 0.006 0.01
Arsenic, As mg/L 0.005 0.01 0.005 0.01 0.01 0.01
Barium, Ba mg/L 0.02 0.19 0.5 0.5 1.0 1.0
Beryllium, Be mg/L 0.002 0.002 0.002 0.002 0.004 0.004
Cadmium, Cd mg/L 0.002 0.003 0.0025 0.003 0.005 0.005
Chromium, Cr mg/L 0.01 0.26 0.025 0.26 0.05 0.26
Cobalt, Co mg/L 0.025 0.03 0.0375 0.0375 0.05 0.05
Copper, Cu mg/L 0.06 0.06 0.75 0.75 1.0 1.0
Lead, Pb mg/L 0.01 0.013 0.025 0.025 0.05 0.05
Nickel, Ni mg/L 0.05 0.05 0.15 0.15 0.2 0.2
Selenium, Se mg/L 0.005 0.024 0.025 0.025 0.05 0.05
Silver, Ag mg/L 0.01 0.01 0.025 0.025 0.05 0.05
Thallium, Tl mg/L 0.001 0.002 0.001 0.002 0.002 0.002
Vanadium, V mg/L 0.08 0.013 -- 0.156 -- 0.156
Zinc, Zn mg/L 0.05 0.12 7.5 7.5 10 10

Aluminum, Al mg/L 0.15 3.0 3.75 3.75 5.0 5.0
Boron, B mg/L 0.5 0.5 0.5625 0.5625 0.75 0.75
Chloride, Cl- mg/L 5.0 332 187.5 332 250 332
Cyanide, CN- mg/L 0.1 0.1 0.1 0.1 0.2 0.2
Fluoride, Fl mg/L 0.4 3.34 0.8 3.34 1.6 3.34
Iron, Fe mg/L 0.1 2.32 0.75 2.32 1.0 2.32
Manganese, Mn mg/L 0.03 0.03 0.15 0.15 0.2 0.2
Mercury, Hg mg/L 0.001 0.001 0.001 0.001 0.002 0.002
Molybdenum, Mo mg/L 0.75 0.75 0.75 0.75 1.0 1.0
Nitrate as N, NO3-N mg/L 1.0 4.33 5.0 5.0 10 10.0
Sulfate, SO4

2- mg/L 5.0 925 450 925 600 925
Uranium, U mg/L 0.015 0.019 0.015 0.019 0.03 0.03

Combined Radium pCi/L 2.5 5.10 2.5 5.10 5.0 5.10

pH SU 0.1 6.27 - 8.65 6 - 9 6 - 9 6 - 9 6 - 9
Total Dissolved Solids, TDS mg/L 50 1,946 750 1,946 1,000 1,946

Notes:
PQL/MRL:  Practical Quantitation Limit, also referred to as the laboratory method reporting limit (MRL)
Calculated UTLV: Calculated Upper Tolerance Limit Value 
Presumptive AML: Presumptive Assessment Monitoring Level; 20.9.9.20 NMAC (Revised 05/05/10)
Established AML: Established Assessment Monitoring Level.  Assigned the higher value of either the Calculated UTLV or Presumptive AML.
GWPS: Groundwater Protection Standard; 20.9.9.20 NMAC (Revised 05/05/10)
CAL: Corrective Action Level.  Assigned the higher value of either the Established AML or the GWPS.
pCi/L: pico Curies per liter
SU: Standard units
The Established AML of 0.156 mg/L for vanadium is calculated as 1.95 x the laboratory MRL, as prescribed in "Note 6" of 

20.9.9.20 NMAC "Groundwater Monitoring Parameter List " (Revised 05/05/10).
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Field Notes Form 

V.2.E-1



Site:   Camino Real Landfill Well ID: Date:
Samplers: Total Depth: Ambient Temperature:

Observers: Depth-to-water: Wind Direction/Speed:

Site/Well Condition: Measured from: Recent Precipitation:

Time Gallons  
Removed °C pH SC 

units_____ Observations Pumping 
Rate

(________ - _________ )   = ________  feet
(Total Depth - DTW) = well column

 x 0.64 = gallons
(Well Column x 0.64) = 1 well-volume

x  3  = gallons
1 well-volume x 3 = 3 well-volumes

Pump Make:
Pump On: Water Out:

Generator Fuel:
Beginning Mid Final

Hz

disch. Rate

Sample Start: Field Blank:

Notes: Sample End: Duplicate:

Sample   Out: Filtered:

Sampler(s):
Name Name

Signature Signature

GROUNDWATER MONITORING FIELD NOTES FORM

Equipment Information
Sampling Method:

One Well 
Volume 

(feet, 
gallons)

Three Well 
Volumes 

Electric Pum
p
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Attachment V.2.F 

Hall Environmental Analysis Laboratory Accreditation 
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Attachment V.2.G 

Qualified Groundwater Scientist Certification 
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