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Enclosed is the sampling and analysis plan (SAP) for the characterization of specific constituents 
(i.e., chromium, Royal Demolition Explosive [RDX], and perchlorate) in soil within designated land 
application zones under Discharge Permit 1793 (DP-1793). This SAP addresses a condition of the 
June 15, 2017, New Mexico Environment Department (NMED) approval of Work Plans #4 and #5 
under DP-1793 that requires samples to be collected 6 months before the end of the term of the 
discharge permit (July 27, 2020). NMED requires samples to be collected from representative 
locations in each land application zone in Mortandad Canyon and the RDX project area, and 
analyzed for total chromium and RDX in the applicable areas. NMED did not require that 
perchlorate be sampled for in approval of Work Plan #5; however, soil sampling for perchlorate will 
be performed in Mortandad Canyon for completeness. 
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SAMPLING AND ANALYSIS PLAN FOR CHARACTERIZATION OF 
SOILS IN THE LAND APPLICATION ZONES USED AT THE CHROMIUM AND 

ROYAL DEMOLITION EXPLOSIVE PROJECT AREAS UNDER DISCHARGE PERMIT 1793 

1.0 OBJECTIVE 

The purpose of this sampling and analysis plan (SAP) is to characterize concentrations of key 
constituents in soil within designated land-application zones following land application of treated effluent 
used for the chromium and Royal Demolition Explosive (RDX) project areas under Discharge Permit 1793 
(DP-1793). This SAP addresses a condition of the June 15, 2017, New Mexico Environment Department 
(NMED) approval of Work Plans #4 and #5 under DP-1793 that requires soil samples to be collected 
6 mo before the end of the term of the discharge permit (July 27, 2020). The samples are required to be 
collected from representative locations in each land application zone in Mortandad Canyon and the 
RDX project area, and analyzed for total chromium and RDX in the applicable area at a National 
Environmental Laboratory Accreditation Program-accredited analytical laboratory. NMED did not require 
that perchlorate be sampled for in the approval of Work Plan #5; however, soil sampling for perchlorate 
will be performed in Mortandad Canyon for completeness. 

2.0 APPROACH 

2.1 Chromium Project Area 

Four zones are designated for land application of treated groundwater in the chromium project area 
(Figure 2.1-1). Baseline samples were collected in July 2016 from two depths (0–6 in. and 6–12 in.) at 
each of ten total locations within Zones 1, 3, and 4. Zone 2 was not sampled in 2016 because that zone 
constitutes the road, which is subject to periodic grading. Figure 2.1-1 shows the locations of samples 
analyzed for chromium and perchlorate collected in 2016. The same locations will be resampled and 
analyzed for chromium and perchlorate. Zone 2 will also be sampled in accordance with NMED’s 
requirement in the Work Plan #5 approval letter to sample all land application zones (NMED 2017). 
Table 2.1-1 provides additional information on the sampling conducted for baseline purposes in 2016.  

2.2 RDX Project Area 

Nine zones are designated for land application of treated groundwater in the RDX project area 
(Figure 2.2-1). Baseline samples were collected in late June and early July 2016 from two depths (0–6 in. 
and 6–12 in.) at nine locations and one depth (0–6 in.) at one additional location, all within land 
application Zones 1, 3, 4, and 9. Figure 2.2-1 shows the locations of samples analyzed for RDX collected 
in 2016. The same locations will be resampled and analyzed for RDX. Zones 2 and 5 through 8 will also 
be sampled in order to sample all land application zones. Table 2.2-1 provides additional information on 
the sampling conducted for baseline purposes in 2016. 

3.0 REPORTING 

The results of the sampling presented in this SAP will be presented in a report to NMED. The report will 
also include comparisons to the baseline sample results and to applicable soil-screening action levels for 
soils as presented in NMED’s 2019 “Risk Assessment Guidance for Site Investigations and Remediation,” 
Table A-1 (NMED 2019). 
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4.0 REFERENCES 

NMED (New Mexico Environment Department), June 15, 2017. “Approval with Modification of 
Work Plan #5 for Treatment and Land Application of Groundwater at TA-05, Los Alamos National 
Laboratory, Discharge Permit 1793,” New Mexico Environment Department letter to J. Bretzke 
(LANL) and C. Rodriguez (EM-LA) from M. Hunter (NMED-GWQB), Santa Fe, New Mexico. 

NMED (New Mexico Environment Department), June 19, 2019. “Risk Assessment Guidance for Site 
Investigations and Remediation,” February 2019 (Revision 2, 6/19/19), Hazardous Waste Bureau 
and Ground Water Quality Bureau, Santa Fe, New Mexico.  

 



EM2019-0370 3 October 2019 

 

Figure 2.1-1 Chromium project area land-application zones and locations of baseline and post land-application soil samples

~. 
§ 
g 
r---_ 

1,632,000.00 1,633,000.00 1,634,000.00 1,638,000.00 1,639,000.00 
.. ---...... .... __ .... .. .. .. - .... •· .. 

-........ ...... .. TA-53 ,---- -- ·--- -_ 
, . 

,/ ...... 
·-

~ TA-05 
---------------- .. 

MCOl-8 ~,~_/1/ 
/ 

00-001 

MCOl-4 

I 
MO-61240 05-006(g) 

/ L. 05-006(f) 1 I I , 05-006(d) 05-005(~r~002 7 
~ ~ ~'~~ 05-006(b) 05-001(a) R-15 

, • . ~=:;LZONE :.1J=~il ~ .-------r----t-t--

05-006(c) J 05-005(b) ~ 05-006(a) 05-001(b) 
05-004 05-006(h) 

05-003 05-003 

New Mexico State Plane Coordinate System Central Zone (3002) 
North American Datum, 1983 (NAD 83) 

Li.. Sampling location 

R-62 

Unpaved road 
GIS: Dave Frank, david.frank@em-la.doe.gov, 551-2945 
Created: 18-September-2019 

~ Intermediate well · · - · · • · TA boundary 
Last Opened: Thursday, September 19, 2019 

C-00-008 

05-001(c) 

US Survey Ft & 
File: map_15-0059-53_spray_zones_chromium ' ~ Regional well - - - LANL perimeter 

DISCLAIMER: This map was created for work processes associated 
with the LLCC. All other uses for this map should be confirmed with 
N3B staff. 

1,000 

Feet 

2,000 

-.... .. .... 

$ Extraction well -- Drainage 

Injection well = Arterial road 

C, Municipal supply well -- Collector road 

e Piezometer - Spray zone boundary 

1111 Structure 

---.. -- .. -... ···---c~pz.3 •-! 

·-. ·-...... -- ..... 
MO-61245 

R-61 

[=i Dust suppression limited to road application - 3 Acres 

.. .. .... 

R-28 

[=i Not suitable for land application - 23 Acres ~ 

[=i Spray area · 11 Acres 

[=i 20-ft combined stream and SWMU buffer - 8 Acres 

[=i Land application bytruck - 45 Acres 

SWMU or AOC 

1,640,000.00 . . 1,641,000.00 

.... --.... 

-.. -- .. ·--- -------------- --- -· -- --

.. .. - .. .. .. ----
CrEX-5-i 

.. .. ---.... ----

, , , __ , 

,- -.. .. 
' : 

---- -- -.. , 
, , 

. . 



EM2019-0370 4 October 2019 

 

Figure 2.2-1 RDX project area land-application zones and locations baseline and post land-application soil samples 

1,608,000.00 

I 

I 
( 

0 
I 

§ I 
c-i 
~ I 

I 

I 

I 

I 

----

I ,---·· 

1,612,000.00 

•• 'le~~ - ~- __ :,.: i:; 
TA-08 .{ 

: ... -·-·----...... , 

:' 

. . 

~~- 16-017(0)-99 

TA-

1,614,000.00 

.; .. .. 
• RAlA TA-09 , 
' ~ ~ ' 

f 
16-61434 

:::: \ I ~6-61~32L---~-· 

9 
~ R-68 ! 

TA-1 6 

------ .. .. -----.......... -.Wai~ .. --. 

- ~ - ~ - - - ~ _s_r~_T§~AD4 -------- ... 
S1ATE 
OAD,i 

1,618,000.00 1,620,000.00 1,622,000.00 1,624,000.00 ......... ........................ __ _ 

RDX Area Spray Zones 

~ Alluvial well -- Drainage Land apply area, -94 acres 

~ Intermediate well = Major road 1111 Area not suitable for land application, -97 acres 

Regional well Collector road 2 Spray zone designation 

Sampling location -- Local road 

- - · - - • · TA boundary 1111 Structure 

- - - LANL boundary SWMU or AOC 

·J 

TA-1 5 
FLC-16-25279 

R-58~ 

~ -----~-~~--CD~V-R-37-2 ~ 

New Mexico State Plane Coordinate System Central Zone (3002) 
North American Datum, 1983 (NAO 83) 

US Survey Ft 

GIS: Dave Frank, david.frank@em-la.doe.gov, 551-2945 
Created: 18-September-2019 
Last Opened: Monday, October 21. 2019 

File: map_15-0059-55_spray_zones_rdx_rescale 

DISCLAIMER: This map was created for work processes associated 
with the LLCC. All other uses for this map should be confirmed with 
N3B staff. 

0 1,000 2,000 

Feet 
• .. .. I I f 

. 
I .• 

.·. , _ 
CDV-R-15-3\, I -1- I 

~ u. 
I 

4,000 



EM2019-0370 5 October 2019 

Table 2.1-1 

Chromium Project Area 2016 Baseline Soil Sampling  

Land Application 
Zone 

Sample 
Location ID 

Sample Depth 
(in.) 

Number of Samples 
Taken Notes 

1 MO-61240 0–6 1 
 

1 MO-61240 6–12 1 
 

1 MO-61241 0–6 1 
 

1 MO-61241 6–12 1 
 

1 MO-61242 0–6 1 
 

1 MO-61242 6–12 1  

2 None NA* NA No sample was taken in 2016. 
Samples will be taken for the DP-1793 
end-term requirements in 2019. 
Samples will be taken at two depths 
between 0–6 in. and 6–12 in. 

3 MO-61243 0–6 1 
 

3 MO-61243 6–12 1 
 

3 MO-61244 0–6 1 
 

3 MO-61244 6–12 1 
 

3 MO-61245 0–6 1 
 

3 MO-61245 6–12 1 
 

3 MO-61246 0–6 1 
 

3 MO-61246 6–12 1 
 

3 MO-61249 0–6 1 
 

3 MO-61249 6–12 1 
 

4 MO-61247 0–6 1  

4 MO-61247 6–12 1  

4 MO-61248 0–6 1 
 

4 MO-61248 6–12 1 
 

* NA = Not analyzed.  
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Table 2.2-1 

RDX Project Area 2016 Baseline Soil Sampling 

Land 
Application 

Zone 
Sample 

Location ID 

Sample 
Depth 
(in.) 

Number of 
Samples 

Taken Notes 

1 16-61433 0–6 1  

1 16-61433 6–12 1  

1 16-61435 0–6 1  

1 16-61435 6–12 1  

1 16-61438 0–6 1  

1 16-61438 6–12 1  

2 None NA* NA No sample was taken in 2016. Samples will be 
taken for the DP-1793 end-term requirements in 
2019. Samples will be taken at two depths between 
0–6 in. and 6–12 in. 

3 16-61437 0–6 1 Single depth was sampled because of bedrock 

3 09-22513 0–6 1  

3 09-22513 6–12 1  

4 09-22514 0–6 1  

4 09-22514 6–12 1  

4 09-22515 0–6 1  

4 09-22515 6–12 1  

5 None NA NA No sample was taken in 2016. Samples will be 
taken for the DP-1793 end-term requirements in 
2019. Samples will be taken at two depths between 
0–6 in. and 6–12 in. 

6 None NA NA No sample was taken in 2016. Samples will be 
taken for the DP-1793 end-term requirements in 
2019. Samples will be taken at two depths between 
0-6 in. and 6–12 in. 

7 None NA NA No sample was taken in 2016. Samples will be 
taken for the DP-1793 end-term requirements in 
2019. Samples will be taken at two depths between 
0–6 in. and 6–12 in. 

8 None NA NA No sample was taken in 2016. Samples will be 
taken for the DP-1793 end-term requirements in 
2019. Samples will be taken at two depths between 
0–6 in. and 6–12 in. 

9 16-61432 0–6 1  

9 16-61432 6–12 1  

9 16-61434 0–6 1  

9 16-61434 6–12 1  

9 16-61436 0–6 1  

9 16-61436 6–12 1  

* NA = Not analyzed.  




