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Subject: Response to 25 Jun 2008 Notice of Disapproval: Basewide Background Study Work 
Plan, February 2008 Holloman AFB, NM6572124422 HWB-HAFB-08-002 

1. The subject response is hereby submitted to NMED for review and approval. 

2. I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 

3. If you have any questions, please feel free to contact Mr. David Scruggs at (575) 572-5395. 

;JJ~fli~ 
k ,.,, A. DAVID BUDAK J v <-.. Deputy Base Civil Engineer 

Attachment: 
NOD Response Table and Corrected Work Plan Pages 

cc: 
(w/Atch) 
Mr. David Strasser 
Hazardous Waste Bureau 
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Mr. Will Moats 
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5500 San Antonio Dr. NE 
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(w/o Atch) 
Ms. Laurie King 
USEP A, Region 6 ( 6PD-F) 
1445 Ross Ave., Ste 1200 
Dallas, TX 75202-2733 
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Mr. David Scruggs, Chief 
Environmental Restoration Program 
49CES/CEVR 
550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

SUBJECT: NOTICE OF DISAPPROVAL: BASEWIDE BACKGROUND STUDY 
WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM, EPA ID# NM6572124422 
HWB-HAFB-08-002 

Dear Mr. Scruggs: 

The New Mexico Environment Department (NMED) has reviewed the subject Work Plan, which 
was submitted to propose work elements of a study to determine background constituents in soil 
and ground water at Holloman Air Force Base (the Pennittee). NMED has determined that the 
Work Plan cannot be approved at this time, as revisions are necessary. The following are the 
deficiencies the Permittee is required to address before the NMED can take action on the Work 
Plan: 

1. Page 3-1, Section 3.1 

This section does not provide a complete description of the groundwater sample location 
selection process. The Permittee shall provide an in-depth discussion of how the existing 
monitoring wells that were selected for sarnpling were chosen to ensure that they are 
representative of natural conditions. This discussion shall state that all groundwater 
samples will be collected from the same aquifer. 



Mr. David Scruggs 
June 25, 2008 
Page 2of6 

2. Page 3-1, Section 3.2; Page 4-3. Section.,;4.2.2.3; Table 4-1; and Appendix B, Table 
4-1 

These sections and tables indicate that three soil samples will be collected from each 
boring. The proposed sample collection depths are from the surface (from 0 to 2 feet 
below ground surface [bgs] to a maximum of 0 to 5 feet bgs), the subsurface (from 2 feet 
bgs to the saturated zone), and the saturated zone at the water table. The surface and 
saturated zone samples are proposed to be discreet samples and the subsurface sample is 
proposed to be a composite sample. 

The Permittee shall revise these sections and tables to state that the surface samples shall 
be collected from 0 to 6 inches bgs and the subsurface samples shall be collected from 6 
inches bgs to the saturated zone. In addition, these sections shall be revised to state that 
all soil samples will be collected as discreet samples. No composite sampling shall be 
conducted. 

3. Page 3-1. Section 3.2, 1st Paragraph, Second Sentence 

This sentence indicates that the Perrnittee intends to treat the entire installation as a single 
population for statistical purposes. Although the Permittee may initially assume that a 
given constituent can be represented as a single population, whether this is true when the 
analytical data for this study are evaluated must be verified. The Perrnittee shall include 
text at the end of Section 3.2 that states: The analytical results for soil and groundwater 
samples will be evaluated for each constituent to determine if the results represent one or 
more populations. if the results indicate multiple populations exist for a constituent, then 
statistical descriptors for each population will be derived and reported separately for 
each population. 

4. Page 3-1, Section 3.2, 2°d, 3rd and 4th Para:graphs 

Once the analytical results are available for the samples collected for this study, the 
Permittee shall use the method described in Paragraph 3 of this Section to determine 
whether the number of samples actually collected for a given constituent/media is 
adequate. Therefore, the Permittee shall include text at the end of Section 3.2 that states: 
The method described in Paragraph 3 of this Section will be used to determine if the 
appropriate number of samples have been collected for this study for each 
constituent/media. For a given constituent/media, if the number of samples is not 
adequate, additional samples will be collected and analyzed as necessary to correct the 
deficiency in sample size. 



Mr. David Scruggs 
June 25, 2008 
Page 3of6 

5. Page 3-2, Section 3.2: Page 4-7, Secti0114.2.3.6; Table 4-3; and Appendix B, Table 
4-2 

These sections and tables indicate that 30 background monitoring wells will be sampled 
on a quarterly basis for one year. The Permittee is advised that only one round of ground 
water samples need be collected to detennine background levels. The Permittee shall 
revise these sections and tables to indicate this. 

6. Page 3-2, Section 3.3 

As indicated in Section 3.2, the Permittee shall collect soil samples from three different 
depths. The Permittee shall indicate in Section 3.3 whether the analytical results of soil 
samples from different depths will be pooled and what procedure will be used to make 
the decision to pool or not pool the data sets for each constituent. 

7. Page 3-3, Section 3.4, 2°d Paragraph, 3rc1 Sentence 

The Permittee shall revise this sentence to also include the number of samples, the 
number of non-detects, the first and third quartiles (or 25th or 75th percentiles), the 951h 
percentile, the Upper Tolerance Limit (UTL), and the number of outliers excluded from 
analysis as part of the summary statistics for each constituent or media. 

Note that calculation of either an Upper Confidence Level (UCL) or UTL assumes that 
data are normally distributed, which may not be the case for some constituents. UTLs 
should be calculated based on a 95% coverage and a 95% confidence limit. 

8. Page 3-3. Section 3.4.1. 1st Paragraph. 3rd Sentence 

The Permittee shall revise the list of descriptive summary statistics in this sentence to 
match that found in the third sentence of Paragraph 2 of Section 3.4 (see Comment #7). 

9. Page 3-3. Section 3.4.2 

The Permittee shall revise this section to indicate that 'l2 of the detection limit will be 
substituted for non-detect data. In addition, NMED questions the use of a trimmed mean 
or Winsorized mean in a background study, as data values at both the upper and lower 
ends of the data range are normally excluded from the data set. If the data distribution is 
not symmetric, then the calculated mean may be biased unusually high or low. The 
Permittee shall revise this section to address this concern. 



Mr. David Scruggs 
June 25, 2008 
Page 4of6 

10. Page 3-4, Section 3.4.3, 1st Paragraph, 4t1:sentence 

This sentence states "These unusually large data may be due to an error or they might 
indicate that small areas of higher contamination levels are present". Since a background 
study should be designed to avoid known contaminated areas, the Permittee shall revise 
the sentence to read "These unusually large data may be due to error." 

11. Page 3-4, Section 3.4.3, 1st Paragraph, 511~Sentence 

A background study work plan does not need to discuss how environmental data will be 
compared to background levels to decide if contamination is present at a site. Therefore, 
the Permittee shall delete the fifth sentence starting with "Statistical tests for determining 
COPCs ... ". 

12. Page 3-5, Section 3.4.4, 151 Paragraph, L~;t Sentence 

This sentence states "The following graphical plots will be considered: boxplots, quantile 
plots, and probability plots". The Permittee shall prepare normal probability plots and 
box plots for all constituents, as these graphical methods are easy to construct and 
generally convey considerable information on the distribution of a data set. The 
Permittee shall prepare concentration maps for all constituents and contour them where 
possible. For groundwater constituents, the Permittee shall prepare Piper diagrams and 
post stiff diagrams on a map of the facility.. These types of maps and diagrams are useful 
for determining if multiple populations are present for a given constituent, and where 
such populations are located. 

Therefore, the Permittee shall revise this s<~ntence to include the preparation of normal 
probability plots, box plots, and concentration maps for all constituents/media, and to 
include the preparation of Piper diagrams and stiff diagrams for groundwater constituents. 

13. Page 3-6, Section 3.4.5, Last Paragraph 

This paragraph appears to suggest that the Permittee intends to use the Shapiro-Wilk W
test to evaluate whether data are normally distributed. However, it is not clear to the 
NMED that this will be the case. The Permittee shall revise this section to indicate 
clearly if the Shapiro-Wilk W-test will be used to evaluate data for normality, in addition 
to normal probability plots. 

14. Page 3-6, Sections 3.5, 3.5.1 and 3.5.2 

As previously mentioned, a background study work plan does not need to discuss how 
enviromnental data will be compared to background levels to decide if contamination is 
present at a site. Therefore, the Permittee shall delete these sections. 



Mr. David Scruggs 
June 25, 2008 
Page 5of6 

15. Page 4-2, Section 4.2 

This section provides a description of the proposed field activities. The Permittee shall 
add a subsection to this section and a new table that shows sample holding times, 
preservation techniques, container requirnments and minimum collection quantities for 
soil and ground water samples. 

16. Page 5-2, Section 5.1.l, 151 Paragraph. 4t~ Sentence 

This sentence states that the precision target for soil field duplicates will be a relative 
percent difference (RPD) of 50 or less while Table 4-3 of Appendix B (Site Specific 
Addendum to Basewide Quality Assurance Plan) shows that this RPD will be 30 or less. 
This sentence also states that the RPD for the water matrix will be 35 or less while Table 
4--3 of Appendix B shows that this RPD will be 25 or less. The Permittee shall revise 
this sentence to match what is presented in Table 4-3 of Appendix B. 

17. Page 5-2. Section 5.1.2. 2nd Paragraph 

The Permittee shall add a sentence to this paragraph that states that the percent recovery 
(%R) will be between 75 and 125 percent. This %R is supported by what is shown on 
Table 4-3 of Appendix B. 

18. Page 5-6. Section 5.4.4 

This section states that sampling data "will be reported according to the Basewide 
QAPP". The Permittee shall revise this section to provide a description of how the data 
will be reported (e.g., how the data presentation will be formatted). 

19. Appendix C, Historical Data from Previous Investigations 

This Appendix does not appear to be referenced anywhere in the Work Plan and NMED 
questions its applicability to the Work Plan. The Permittee shall address this concern. 



Mr. David Scruggs 
June 25, 2008 
Page 6of6 

Please respond to this Notice within sixty (60) calendar days ofreceipt of this notice. If you have 
any questions regarding this matter or if you would like to discuss the comments prior to your 
response, please contact David Strasser of my staff at (505) 222-9526. 

Sincerely, 

z~ 
Chief 
Hazardous Waste Bureau 

cc: J. Kieling, NMED HWB 
W. Moats, NMED HWB 
C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
L. King, EPA, Region 6 (6PD-F) 
File: HAFB 2008 and Reading 

HWB-HAFB-08-002 



Comment 
No. 

Author 

2 

3 

Section Page 

NMED- Hazardous Waste 
Bureau, Santa Fe, NM 

3.1 I 3-1 

3.2; 4.2.2.3; 
Table 4-1; 

and 
Appendix B, 

Table 
4-1 

Section 3.2, 
1st paragraph, 

second 
sentence 

3-1;4-3 

3-1 

RESPONSE TO COMMENTS 
BASEWIDE BACKGROUND STUDY 

WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM 

Comment 

Date of Comments: July 02, 2008 

This section does not provide a complete description of the 
groundwater sample location selection process. The Permittee 
shall provide an in-depth discussion of how the existing 
monitoring wells that were selected for sampling were chosen 
to ensure that they are representative of natural conditions. 
This discussion shall state that all groundwater samples will 
be collected from the same aquifer. 
These sections and tables indicate that three soil samples will 
be collected from each boring. The proposed sample 
collection depths are from the surface (from 0 to 2 feet below 
ground surface [bgs] to a maximum of 0 to 5 feet bgs), the 
i.ub1.urface (from 2 feet bgs to the saturated zone), and the 
saturated zone at the water table. The surface and saturated 
zone samples are proposed to be discreet samples and the 
subsurface sample is proposed to be a composite sample. 

The Permittee shall revise these sections and tables to state 
that the surface samples shall be collected from 0 to 6 inches 
bgs and the subsurface samples shall be collected from 6 
inches bgs to the saturated zone. In addition, these sections 
shall be revised to state that all soil samples will be collected 
as discreet samples. No composite sampling shall be 
conducted. 

Response 

Date of Response: July 14, 2008 

Concur. The Work Plan will be revised to include an m-
1

. 

depth discussion of how monitoring wells were selected. 

Concur. The Work Plan will be revised to indicate that 
discrert soil samples will be collected from the surface (0 to 
6 inches), subsurface (6 inches to the saturated zone), and 
the saturated zone. 

(\ 

This sentence indicates that the Permittee intends to treat the I Concur. The Work Plan will be revised to include the 
entire installation as a single population for statistical provided text. 
purposes. Although the Permittee may initially assume that a 
given constituent can be represented as a single population, 
whether this is true when the analytical data for this study are 
evaluated must be verified. The Permittee shall include text at 
the end of Section 3.2 that states: The analytical results for 
soil and groundwater samples will be evaluated for each 

BASEWIDE BACKGROUND STUDY WORK PLAN, FEBRUARY 2008 Page I 7/14/2008 



Comment 
No. 

Author 

4 

5 

6 

7 

Section Page 

NMED- Hazardous Waste 
Bureau, Santa Fe, NM 

Section 3.2, 
2"d, 3rd, and 

4th 

paragraphs 

3.2; 4.2.3.6: 
Table 4-3 and 
Appendix B, 

Table 
4-2 

3.3 

3.4, 2"0 

paragraph, 3rd 
sentence 

3-1 

3-2; 4-7 

3-2 

3-3 

RESPONSE TO COMMENTS 
BASEWIDE BACKGROUND STUDY 

WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM 

Comment 

Date of Comments: July 02, 2008 

constituent to determine if the results represent one or more 
populations. 1f the results indicate multiple populations exist 
for a constituent, then statistical descriptors for each 
population will be derived and reported separately for each 
population. 

Response 

Date of Response: July 14, 2008 

Once the analytical results are available for the samples I Concur. The Work Plan will be revised to include the 
collected for this study, the Permittee shall use the method provided text. 
described in Paragraph 3 of this Section to determine whether 
the number of samples actually collected for a given 
constituent/media is adequate. Therefore, the Permittee shall 
include text at the end of Section 3.2 that states: The method 
described in Paragraph 3 of this Section will be used to 

i determine if. the appropriate number of san1ples have been 
collected. for this study for each constituent/media. For a 
given constituent/media, if the number of samples is not 
adequate, additional samples will be collected and analyzed 
as necessary to correct the deficiency in sample size. 
These sections and tables indicate that 30 background 
monitoring wells will be sampled on a quarterly basis for one 
year. The Perrnittee is advised that only one round of ground 
water samples need be collected to determine background 
levels. The Permittee shall revise these sections and tables to 
indicate this. 
As indicated in Section 3.2, the Perrnittee shall collect soil 
samples from three different depths. The Permittee shall 
indicate in Section 3.3 whether the analytical results of soil 
samples from different depths will be pooled and what 
procedure will be used to make the decision to pool or not 
pool the data sets for each constituent. 
The Permittee shall revise this sentence to also include the 
number of samples, the number of non-detects, the first and 
third quartiles (or 25th or 75th percentiles), the 95th percentile, 

Concur. The Work Plan will be revised to indicate that only 
one round of groundwater sampling will occur. 

Concur. The Work Plan will be revised to indicate that 
samples collected during this study will be pooled based on 
the depth of the samples. Three data sets will be collected, 
one from the surface samples, one from the subsurface 
samples, and one from the saturated zone. 

Concur. Section 3.4, 2"d Paragraph, 3rd sentence has been 
revised to state: "The summary statistics to be developed and 
presented will include the number of samples, the number of 

BASEWIDE BACKGROUND STUDY WORK PLAN, FEBRUARY 2008 Page 2 7114/2008 

l'l 



Comment 
No. 

Author 

8 

9 

10 

I 

I 

Section Page 

NMED- Hazardous Waste 
Bureau, Santa Fe, NM 

3.4.1, l't 
paragraph, 3rd 

sentence 

3.4.2 

3.4.3, 1st 
paragraph, 4th 

sentence 

3-3 

I 3-3 

3-4 

RESPONSE TO COMMENTS 
BASEWIDE BACKGROUND STUDY 

WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM 

Comment 

Date of Comments: July 02, 2008 

the Upper Tolerance Limit (UTL), and the number of outliers 
excluded from analysis as part of the summary statistics for 
each constituent or media. 

Note that calculation of either an Upper Confidence Level 
(UCL) or UTL assumes that data are normally distributed, 
which may not be the case for some constituents. UTLs 
should be calculated based on a 95% coverage and a 95% 
confidence limit. 
The Permittee shall revise the list of descriptive summary 
statistics in this sentence to match that found in the third 
sentence of Paragraph 2 of Section 3.4 (see Comment #7). 

I The Permittee shall revise this section to indicate that Y2 of the 
detection limit will be substituted for non-detect data. In 
addition, NMED questions the use of a trimmed mean or 
Winsorized mean in a background study, as data values at 
both the upper and lower ends of the data range are normally 
excluded from the data set. If the data distribution is not 
symmetric, then the calculated mean may be biased unusually 
high or low. The Permittee shall revise this section to address 
this concern. 
This sentence states "These unusually large data may be due 
to an error or they might indicate that small areas of higher 
contamination levels are present". Since a background study 

BASEWIDE BACKGROUND STUDY WORK PLAN, FEBRUARY 2008 Page 3 

Response 

Date of Response: July 14, 2008 

non-detects, the mean, median, range, standard deviation, 
type of distribution (normal, log normal, or other), 
coefficient of variation, and 95% Upper Confidence Level 
(UCL) of the mean of the data set, the first and third K 
quartiles (or 25th or 75th percentiles), the 95th percentile, the · 
Upper Tolerance Limit (UTL), and the number of outliers 
excluded from analysis as part of the summary statistics for 
each constituent or media." 
The note was added to end of Section 3.4. 
Concur. The last sentence in Section 3.4.1 has been revised 
to state: "The descriptive summary statistics that should be 
computed for the background data sets are: the number of 
samples, the number of non-detects, th.e mean, median, i 

range, standard deviation, type of distribution (normal, log 
normal, or other), coefficient of variation, the 95% Upper 
Confidence Level (UCL) of the mean of the data set, the first 
and third quartiles (or 25th or 75th percentiles), the 95th 
percentile, the UTL, and the number of outliers excluded 
from analysis as part of the summary statistics for each 
constituent or media. 
The Work Plan will be revised to state that the Cohen 
method will be used, however, half of the detection limit will 
only be used when 15% or less of the sample data is non
detect. 

Concur. The Work Plan will be revised with the provided 
statement. 

7114/2008 



Comment Section Page 
No. 

Author NMED- Hazardous Waste 
Bureau, Santa Fe, NM 

11 3.4.3, 1st 3-4 
paragraph, 5th 

sentence 

12 3.4.4, 1st 3-5 
paragraph, 

last sentence 

RESPONSE TO COMMENTS 
BASEWIDE BACKGROUND STUDY 

WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM 

Comment Response 

Date of Comments: July 02, 2008 Date of Response: July 14, 2008 

I should be designed to avoid known contaminated areas, the 
Perrnittee shall revise the sentence to read "These unusually 
large data may be due to error." 
A background study work plan does not need to discuss how Concur. The Work Plan will be revised and the statement { 
environmental data will be compared to background levels to will be deleted. 
decide if contamination is present at a site. Therefore, the 
Perrnittee shall delete the fifth sentence starting with 
"Statistical tests for determining CO PCs ... ". 
This sentence states "The following graphical plots will be Concur: The 1st paragraph of Section 3.4.4 has been revised 
considered: boxplots, quantile plots, and probability plots". to state: "The following graphical plots will be prepared: 
The Perrnittee shall prepare normal probability plots and box normal probability plots, box plots, concentration maps for 
plots for all constituents, as these graphical methods are easy all constituents/media, and Piper diagrams and stiff diagrams 

i to construct and generally convey considerable information on I for groundwater constituents. 
the distribution of a data set. The Perrnittee shall prepare 
concentration maps for all constituents and contour them 
where possible. For groundwater constituents, the Permittee 
shall prepare Piper diagrams and post stiff diagrams on a map 
of the facility. These types of maps and diagrams are useful 
for determining if multiple populations are present for a given 
constituent, and where such populations are located. 

Therefore, the Perrnittee shall revise this sentence to include 
the preparation of normal probability plots, box plots, and 
concentration maps for all constituents/media, and to include 
the preparation of Piper diagrams and stiff diagrams for 
groundwater constituents. 

BASEWIDE BACKGROUND STUDY WORK PLAN, FEBRUARY 2008 Page4 7/14/2008 



RESPONSE TO COMMENTS 
BASEWIDE BACKGROUND STUDY 

WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM 

Comment Section Page Comment Response 
No. 

Author NMED- Hazardous Waste Date of Comments: July 02, 2008 Date of Response: July 14, 2008 
Bureau, Santa Fe, NM 

13 3.4.5, last 

I 
3-6 This paragraph appears to suggest that the Permittee intends to Concur. The l 't two paragraphs have been deleted from 

paragraph use the Shapiro-Wilk W-test to evaluate whether data are Section 3.4.5. Testing for normality will be done using the 
normally distributed. However, it is not clear to the NMED Shapiro-Wilk W-Test. 
that this will be the case. The Permittee shall revise this 
section to indicate clearly if the Shapiro-Wilk W-test will be 
used to evaluate data for normality, in addition to normal 
probability plots. 

14 3.5, 3.5.1, 3-6 As previously mentioned, a background study work plan does Concur. The Work Plan will be revised and these sections 
and 3.5.2 not need to discuss how environmental data will be compared will be deleted. 

to background levels to decide if contamination is present at a 
site. Therefore, the Permittee shall delete these sections. 

15 4.2 4-2 This section provides a description of the proposed field Concur. The Work Plan will be revised to include a new 
I I I ".lr-t1'1-it1.::r.<: ThP PPrm-itt'3P C'h".lll ".lrlrl <:l cHhcP.l"'t-inn tn. th-ic ci:::i.,.-.t-ir\n I C'11hc-.::r.,.-.t~r..n <':lMrl fQhln I 

........... '"_._'.LIU.Vu. .L .L.l.V ... \,.1.1...l_..l_.Ll_\. •• A • .;\i,.I .. :u.1.u..L.L U.U-..... u tJUU.:JV'-'l...1.VU. l..V L.lJ...L.:J CJ'-''-'WV.U. ..:tuu.:nv'-'l..LV.L.L UJ..lU l..U.U.l\.;, 

and a new table that shows sample holding times, preservation 
techniques, container requirements and minimum collection 
quantities for soil and ground water samples. 

16 5.1.1, 1st 5-2 This sentence states that the precision target for soil field Concur. The Work Plan will be revised to match Table 4-3 
paragraph, 4th duplicates will be a relative percent difference (RPD) of 50 or of Appendix B. 

sentence less while Table 4-3 of Appendix B (Site Specific Addendum 
to Basewide Quality Assurance Plan) shows that this RPD 
will be 30 or less. This sentence also states that the RPD for 
the water matrix will be 35 or less while Table 4-3 of 
Appendix B shows that this RPD will be 25 or less. The 
Permittee shall revise this sentence to match what is presented 
in Table 4-3 of Aooendix B. 

17 5.1.2, 2nu 5-2 The Permittee shall add a sentence to this paragraph that states Concur. The Work Plan will be revised to include the 
paragraph that the percent recovery (%R) will be between 75 and 125 provided statement. 

percent. This %R is supported by what is shown on Table 4-3 
of Appendix B. 

BASEWIDE BACKGROUND STUDY WORK PLAN, FEBRUARY 2008 Page 5 7/14/2008 



RESPONSE TO COMMENTS 
BASEWIDE BACKGROUND STUDY 

WORK PLAN, FEBRUARY 2008 
HOLLOMAN AIR FORCE BASE, NM 

Colllillent Section Page Colllillent Response 
No. 

Author NMED- Hazardous Waste Date of Colllillents: July 02, 2008 Date of Response: July 14, 2008 
Bureau, Santa Fe, NM 

rn Page 5-6. j This section states that sampling data "will be reported Concur. The Work Plan will be revised to include the 
Section 5.4.4 according to the Basewide QAPP". The Permittee shall revise requested information. 

this section to provide a description of how the data will be 
reported (e.g., how the data presentation will be formatted). f 

19 AppendixC This Appendix does not appear to be referenced anywhere in Although historical data sets are not included in the 
Historical the Work Plan and NMED questions its applicability to the Background Study, the information was included as a 
Data from Work Plan. The Permittee shall address this concern. reference used to determine the phase of carbonate most 
Previous likely to be encountered. Appendix C is referenced in 

Investigations Section 4.2.3.1. and in the tables. 
End of Colllillents 

BASEWIDE BACKGROUND STUDY WORK PLAN, FEBRUARY 2008 Page 6 711412008 
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1 INTRODUCTION 

Bhate Environmental Associates, Inc., (Bhate) has been retained by the United States Army 
Corps of Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to 
conduct a Basewide Background Study at Holloman Air Force Base (HAFB), New Mexico. On 
August 24, 2007, the New Mexico Environment Department (NMED) notified the 49th Civil 
Engineering Squadron/Environmental Flight (CES/CEV) at HAFB that it had completed its 
review of the document entitled Base-wide Background Study, Sewage Lagoons and Lakes 
Investigation, submitted in December 1993 by Radian Corporation (hereinafter referred to as the 
"Background Study") and disapproved the Background Study for several technical reasons. 
NMED indicated that the Background Study was inadequate from a technical and statistical 
perspective and indicated that it must be completely redone. A copy of the NMED Disapproval 
letter is provided as Attachment 1. 

1.1 Objectives 

The primary objective of this Work Plan is to serve as the primary working document for the 
collection of soil and groundwater data to fulfill the requirements identified by the NMED in 
order to establish background values for the occurrence of certain naturally occurring inorganic 
constituents. 

1.1.1 Purpose of the Basewide Background Study 

The purpose of this study is to establish background values for the occurrence of certain 
naturally occurring inorganic constituents. 

1.1.2 Scope of Work 

The following list is a summary of the work to be performed in order to complete the Basewide 
Background Study. 

• Prepare and submit a work plan 

• Implement the work plan which includes the following: 

- identification of clean background soil boring locations (42) 
- identification of existing wells appropriate for background study (30) 
- development of statistical methodology 
- collection and analysis of surface soil, subsurface soil, and saturated subsurface soil 

samples from 42 soil borings located across HAFB 
- collection of groundwater samples from 30 existing monitoring wells quarterly for a pe1iod 

of one year 
- perform statistical evaluation of sampling data to establish background values 

• Prepare and submit Basewide Background Study Report 
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• Prepare and submit sampling data in the appropriate format for inclusion in the 
Environmental Restoration Program Information Management System (ERPIMS) 

1.2 Site Description 

HAFB is situated in south central New Mexico, in the northwest central part of Otero County, 
approximately 75 miles north-northeast of El Paso, Texas (Figure 1-1). HAFB has a population 
of 6,000 and occupies 59,600 acres in the northeast quarter of Section 1, Township 17 South, 
Range 8 East. The White Sands Missile Range (WSMR) testing facilities occupy additional land 
extending northward from the Base. Private and public owned lands border the remainder of 
HAFB. The major highway servicing HAFB is Highway 70, which runs southwest from the 
town of Alamogordo and separates HAFB from publicly owned lands to the south. Alamogordo 
which has a population of approximately 35,000 is located approximately 7 miles east of the 
base. 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 through 
1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying 
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the base. 
In 1947, Air Material Command announced the air field would be its primary site for the testing 
and development of un-manned aircraft, guided missiles, and other research programs. On 
January 13, 1948, the Alamogordo installation was renamed Holloman Air Force Base, in honor 
of the late Col. George V. Holloman; a pioneer in guided missile research. In 1968, the 49th 
Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB also serves as the 
training center for the German Air Force's Tactical Training Center. 

1.3 Document Organization 

The report is organized into the following chapters and appendices: 

• Chapter 1 - Introduction. This chapter discusses the objectives of the Basewide 
Background Study and provides a site description. 

• Chapter 2 - Environmental Setting. This chapter provides a description of the 
physiography and topography, surface water and hydrology, regional geology and soils, 
regional hydrogeology, climate, and current and future land and water use at the site. 

• Chapter 3 - Technical Approach. This chapter provides a description of how the data 
collected for the Basewide Background Study will be graphically and statistically analyzed. 

• Chapter 4 - Investigation Activities. This chapter provides a description of all field 
activities to be conducted for the Basewide Background Study. 

• Chapter 5 - Project Quality Assurance. This chapter provides a summary of the data 
quality objectives, standard operating procedures, sample identification, and project 
documentation. 
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• Chapter 6 - Health and Safety Requirements. This chapter provides the health and 
safety requirements associated with the investigation activities for this Basewide Background 
Study Work Plan. 

• Chapter 7 - Organization and Schedule. This chapter provides key personnel and the 
schedule for the implementation of this Basewide Background Study Work Plan. 

• Chapter 8 - References. This chapter provides references used in this Basewide 
Background Study Work Plan. 

The Tables and Figures referenced throughout this Basewide Background Study Work Plan are 
included following the text (after Chapter 8). 

• Attachment 1 - NMED Disapproval Letter dated August 24, 2007 

• Appendix A - Site-Specific Addendum to the Basewide Health and Safety Plan 

• Appendix B - Site-Specific Addendum to the Basewide Quality Assurance Project Plan 

• Appendix C - Historical Data 
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2 ENVIRONMENTAL SETTING 

2.1 Physiography and Topography 

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge 
of the Sacramento Mountains (Figure 1-1). HAFB is approximately 59,600 acres in area, and is 
located at a mean elevation of 4,093 feet above mean sea level (amsl). The region is 
characterized by high tablelands with rolling summit plains; cuesta-formed mountains dipping 
eastward and of west-facing escarpments with the wide bracketed basin forming the basin and 
range complex. The Base is located in the Tularosa Sub-basin which is part of the Central 
Closed Basins. The bordering mountains rise abruptly to altitudes of 7,000 to 12,000 feet amsl. 
The San Andres Mountains bound the basin to the west (about 30 miles) with the Sacramento 
Mountains approximately 10 miles to the east. At its widest, the basin is about 60 miles east to 
west and stretches approximately 150 miles north to south. 

2.2 Surface Water and Hydrology 

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow of 
surface waters to the Base comes from the Lost River, located in the north-central region of the 
Base. The upper reaches of the Three Rivers and the Sacramento River are perennial in the 
basin. HAFB is dissected by several southwest trending arroyos that control the surface 
drainage. Hay Draw arroyo is located in the far north. Malone and Rita's Draw, which drain 
into the Lost River, and Dillard Draw arroyos are located along the eastern perimeter of the Base. 
Approximately 10,000 years ago, indications are of a much wetter climate. The present day 
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles. 
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a 
few inches in depth during the rainy season. 

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small 
quantities of relatively good quality water in the deeper peripheral. Potable water is only found 
from a handful of wells near the edges of the basin with more saline water towards the center. 
Two of the principal sources of potable water are a long narrow north-south trending area east of 
Tularosa and Alamogordo and in the far southwestern part of the basin. Alamogordo's water, as 
well as the Base's, is supplied from Lake Bonito (which is in the Pecos River Basin). 

2.3 Regional Geology and Soils 

2.3.1 Geology 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250 
million years old (WSMR, 2003a). During the period when the area was submerged under the 
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shallow intra-continental sea, the layers of limestone, shale, gypsum, and sandstone were 
deposited. In time, these layers were pushed upward through various tectonic forces forming a 
large bulge on the surface. Approximately 10 million years ago the center began to subside 
resulting in a vertical drop of thousands of feet leaving the edges still standing (the present day 
Sacramento and San Andres mountain ranges). In the millions of years following, rainfall, 
snowmelt, and wind eroded the mountain sediments depositing them in the valley (i.e. Tularosa 
Basin). Water carrying eroded limestone, dolomite, gravel, and other matter continue to flow 
into the basin. 

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet, sediments 
carried by surface water into a closed basin are bolson deposits. The overlying alluvium 
generally consists of unconsolidated gravels, sands, and clays. Soils in the basin are derived 
from the adjacent ranges as erosional deposits of limestone, dolomite, and gypsum. A fining 
sequence from the ranges towards the basin's center characterizes the area with the near surface 
soils as alluvial, eolian, and lacustrine deposits. The alluvial fan deposits are laterally 
discontinuous units of interbedded sand, silt, and clay while the eolian deposits consist primarily 
of gypsum sands. The eolian and alluvial deposits are usually indistinguishable due to the 
reworking of the alluvial sediment by eolian processes. The playa, or lacustrine deposits, consist 
of clay containing gypsum and are contiguous with the alluvial fan and eolian deposits 
throughout HAFB. There has been the identification of stiff caliche layers, varying in thickness, 
at different areas of the Base. 

2.3.2 Soils 

The United States Department of Agriculture (USDA) Soil Conservation Service has identified 
two soil associations in the vicinity of HAFB; the Holloman-Gypsum Land-Yesum complex, and 
the Mead silty clay loam (Figure 2-1). The permeability of these horizons ranges from 4xl04 to 
1 x10-3 centimeters per second. 

The Holloman-Gypsum land-Yesum complex, 0 to 5 percent slopes soil consists of large areas of 
shallow and deep, well drained soils and areas of exposed gypsum. The Holloman soil makes up 
about 35 percent of the complex. Typically, the surface layer is light brown very fine sandy 
loam about 3 inches thick. The upper 13 inches of the substratum is pink very fine sandy loam 
that is very high in gypsum. Below that, the substratum is white gypsum to a depth of more than 
60 inches. This soil is calcareous and mildly alkaline to moderately alkaline throughout. 
Permeability is moderate, and available water capacity is very low. 

Gypsum land makes up about 30 percent of the Holloman-Gypsum land-Yesum complex, 0 to 5 
percent slopes. Typically, less than 1 inch of very fine sandy loam overlies soft to hard, white 
gypsum. The deep Y esum very fine sandy loam makes up about 20 percent of the complex. 
Typically, the surface layer is light brown very fine sandy loam about 3 inches thick. The upper 
9 inches of the substratum is light brown fine sandy loam that is very high in gypsum. Below 
that, the substratum is pink very fine sandy loam to a depth of more than 60 inches. The soil is 
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calcareous throughout and is mildly alkaline. Permeability is moderate, and available water 
capacity is moderate. Many fine gypsum crystals are found throughout the profile. 

The soil type located across the main drainage area for the installation is Mead silty clay loam, 0 
to 1 percent slopes. This deep, poorly drained, nearly level soil is on outer fringes of alluvial 
fans. This soil formed in fine textured alluvium over lacustrine lake sediment. It is very high in 
salt content because of periodic flooding and poor drainage. Slopes are smooth and concave. 
Typically, the surface layer is reddish brown silty clay loam and clay loam about 5 inches thick. 
The substratum, to a depth of 48 inches, is light reddish brown clay that has a high content of 
salts. Below that, the substratum is lacustrine material of variable texture and color to a depth of 
more than 60 inches. Included with this soil are areas of Holloman soils and Gypsum land along 
the margins of the unit of steep, short gully sides and knolls. These inclusions make up about 15 
percent of the map unit for this soil type. Individual areas are generally smaller than 10 acres. 
This soil is moderately calcareous throughout and is moderately to strongly alkaline. It has a 
layer of salt that is more soluble than gypsum. Permeability is very slow, and available water 
capacity is low. 

2.4 Regional Hydrogeology 

Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the central basin, 
with the primary source of recharge as rainfall percolation and minor amounts of stream run-off 
along the western edge of the Sacramento Mountains. Surface water/rainfall migrates downward 
into the alluvial sediments at the edge of the shallow aquifer near the ranges, and flows 
downgradient through progressively finer-grained sediments towards the central basin. Because 
the Tularosa Basin is a closed system, water that enters the area only leaves either through 
evaporation or percolation. This elevated amount of percolation results in a fairly high water 
table. Beneath HAFB, groundwater ranges from 5 to 50 feet bgs. Flow for the Base is generally 
towards the southwest with localized influences from the variations in the topography of the 
Base. In the northern and western portions of the Base, groundwater flows more to the west 
toward the Ritas Draw, Malone Draw, and Lost River drainages. Groundwater flow is affected 
by local topography in areas immediately adjacent to arroyos, where groundwater flows directly 
toward the drainages regardless of the regional flow pattern. A general groundwater contour 
map is provided as Figure 2-2. 

Groundwater quality in the Tularosa Basin is of potable quality at the recharge areas in close 
proximity to the Sacramento Mountains and becomes increasingly mineralized toward the central 
portion of the basin and discharge areas. The majority (over 70 %) of the Environmental 
Restoration Program (ERP) Sites/Solid Waste Management Units (SWMUs) located across 
HAFB, have groundwater monitoring wells containing water with an average total dissolved 
solids (TDS) concentration greater than 10,000 milligrams per liter (mg/L). This TDS data 
supports the hypothesis that TDS concentrations below 10,000 mg/L at HAFB are caused by 
dilution of natural groundwater from leaking water lines and surface irrigation from the domestic 
water supply. TDS concentrations greater than 10,000 mg/L exceed the New Mexico Water 
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Quality Control Commission (NMWQCC) limit as potable water and thus, the groundwater 
beneath HAFB has been designated as unfit for human consumption. Likewise, the United 
States Environmental Protection Agency (USEPA) guidelines have identified the groundwater as 
a Class IIIB water source, characterized by TDS concentrations exceeding 10,000 mg/L. Class 
IIIB groundwater is also characterized by a low degree of interconnection with adjacent surface 
waters or groundwater of a higher class. Groundwater does not discharge or connect to any 
adjacent aquifers because the Tularosa Basin is a closed basin. Adjacent surface waters include 
Lost River and Lake Holloman, which also have high concentrations of TDS, and are not 
considered potential drinking water sources. 

2.5 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 
precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and 
diurnal temperature range (Western Regional Climate Center [WRCC], 2003). The climate of 
the Central Closed Basins varies with elevation. The Base is found in the low areas and is 
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100 
degrees Fahrenheit (°F) in the summer months and are in the middle 50s in the winter. A 
preponderance of clear skies and relatively low humidity permits rapid night time cooling 
resulting in average diurnal temperature ranges of 25 to 35°F. Potential evapotranspiration, at 67 
inches per year, significantly exceeds annual precipitation, usually less than 10 inches. The very 
low rainfall amounts resulting in the arid conditions, which with the topographically induced 
wind patterns combining with the sparse vegetation, tend to cause localized "dust devils". The 
annual rainfall for Alamogordo is 12 inches per year'. Much of the precipitation falls during the 
mid-summer monsoonal period (July and August) as brief, yet frequent, intense thunderstorms 
culminating to 30 - 40% of the annual total rainfall. 

2.6 Current and Future Land Use 

The land surrounding HAFB consists of residential areas to the east and northeast (City of 
Alamogordo), rangeland to the south, the White Sands National Monument to the west, and areas 
where military activities are conducted to the north. The desert terrain of the area immediately 
surrounding HAFB has limited development, and there are no agricultural operations, residential 
communities, or large industrial operations located adjacent to the Base. HAFB is an active 
military installation and is expected to remain active for the foreseeable future. No transfer of 
military property to the public is anticipated, and public access to the Base is restricted (Foster 
Wheeler, 2002). 

Residential development on the Base is limited by environmental and operational constraints 
imposed by the 100-year floodplain, historic sites, and areas identified under the Installation 

1 
http://countrystudies.us/united-states/weather/new-mexico/ 
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Restoration Program. Safety and noise zones also limit residential development on HAFB. 
Future plans for residential development on the Base include renovation of existing structures, 
replacement of inefficient buildings, and expansion into open areas in the southeast corner of the 
Base (HAFB, 2000). Future land use is not expected to differ significantly from current land use 
practices (Foster Wheeler, 2002). 

2. 7 Current and Future Water Use 

At present, the primary fresh water resource for the City of Alamogordo and Holloman AFB is 
Lake Bonita, 60 miles northeast of the Tularosa Basin. Currently, there are no potable supplies 
of groundwater or surface water located on the Base. Holloman AFB obtains its water supply 
from the City of Alamogordo and the HAFB wells in the Boles, San Andres, and Douglas well 
fields at the base of the Sacramento Mountains. No water supply wells are located on or near the 
Base because of poor groundwater quality (TDS greater than 10,000 mg/L). The nearest 
production well downgradient from HAFB is a livestock well located 13 miles southwest of DP-
63. There are no potable or irrigation wells near to or immediately downgradient of the Base 
(Foster Wheeler, 2002). 
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3 TECHNICAL APPROACH 

The following technical approach is to provide HAFB environmental restoration project teams 
and NMED with details on how data that will be obtained in the new background study will be 
graphically and statistical analyzed. 

A scientific approach will be used to determine the type, quantity, and quality of environmental 
data needed to support establishing background values at HAFB. This will provide the scientific 
foundation for defensible decision-making by helping to assure that representative field samples 
are collected at appropriate locations and times, that appropriate graphical and statistical analyses 
of the resulting data are conducted, and that appropriate interpretations of the data and statistical 
analyses are made. 

3.1 Sample Location Selection 

Background soil sampling locations were selected using aerial photographs and historical 
basemaps to identify areas with no apparent construction or waste disposal activities and 
areas which have been undisturbed. These locations were selected to encompass the entire base 
including the range and industrial areas. 

The groundwater sample population is derived from the ex1st10g monitoring wells 
located throughout HAFB. Current and historical sampling data, as well as lithologic 
data, was reviewed in order to select wells that have consistently had organic 
concentrations less than 5 parts per billion (ppb) and wells constructed within the same 
hydrostratigraphic unit. Based on communication with NMED, monitoring wells with 
minor organic contamination may be used as part of this study, provided there is no 
impact to metals concentrations. From this group, 30 monitoring wells were selected 
randomly across the base in order to have a representative population of the entire base. 

3.2 Determination of Number of Samples 

Based on the soil (described in section 2.3.2), these soils have the same parent materials, the 
same history, and very similar pedologic and mineralogic properties. Accordingly, HAFB plans 
to sample throughout the area, treating the entire installation as a single population for statistical 
purposes. Based on a study of the soils and lithology involved, it appears appropriate to collect a 
discrete sample from the surface from (0 to_ 2 feet6 inches below ground surface [bgs]:±-t&-a 
m[U{imum of 0 to 5 feet bgs), a composite sample from the subsurface ffrom 6 inches bgs to 
above the saturated zone} (depths will vary based upon depth to groundwater), and a discrete 
sample from the subsurface within the saturated zone. Sample depths will vary based upon depth 
to groundwater. 

Any sampling plan requires a known or estimated population distribution in order to establish the 
number of samples needed to achieve a given reliability goal. Information available from 
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previous investigations were used to estimate statistical parameters to 'size' the study. Previous 
data may or may not be representative of background, but no attempt has been made to qualify 
earlier data for use in calculation of background. However, the distribution of data from 
previous investigations provides the best available estimate of the statistical parameters involved. 

HAFB will determine the number of samples required to reliably determine background by 
carrying out the following analysis, using the t-statistic, the calculated standard deviation, s, of 
observations of arsenic concentrations from previous investigations and asserting that the desire 
is to know, at the 95% confidence level (a= 0.05), the mean of the concentration in the surface 
soils to within 0.5 milligrams per kilogram (mg/kg). 

n = (t2 * s2
)/ d2 

where: 

n number of samples to be collected 

t the t-statistic for a = 0.05 and the degrees of freedom determined from the 
previous investigations 

s the calculated standard deviation from the previous investigations, and 

d the desired error bound, 0.5 mg/kg 

Data from previous investigations show (for 230 surface samples) s = 1.6. The corresponding 
value of "t" is 1.98 (WSMR, 2003b ). Substituting, solving for n, and rounding up yields a 
minimum sample number of 41. HAFB proposes collecting samples from 42 borings. 

To derive the number of samples needed for determination of background groundwater using the 
same statistical approach is not plausible given the variability in sample for metals. Therefore, 

· I HAFB proposes to sample 30 monitoring wells on a quarterly basis for one year. Existing well 
locations at HAFB have been selected for this Work Plan as NMED is not requiring that soil 
boring and groundwater data be collocated for the background study. 

The method described above will be used to determine if the appropriate number of samples 
have been collected7 for this study for each constituent/media. For a given constituent/media, if 
the number of samples is not adequate, additional samples will be collected and analyzed as 
necessary to correct the deficiency in sample size. 

The analytical results for soil and groundwater samples will be evaluated for each constituent to 
determine if the results represent one or more populations. If the results indicate multiple 
populations exist for a constituent, then statistical descriptors for each population will be derived 
and reported separately for each population. 
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Combining two or more data sets to form a larger data set may improve the ability of statistical 
tests to detect when a contaminant is a chemical of potential concern (COPC). For example, soil 
samples may have been collected and measured for the same suite of chemicals at several 
different times in the land area of concern at HAFB. Pooling the data would increase the number 
of samples available for conducting a statistical test for a COPC and could increase the chances 
the test result will be accurate. However, an inappropriate combining of data sets can have the 
opposite effect. Ideally, the data sets being considered for pooling should have been obtained 
using the same sampling design that was applied to the same area of land. On August 24, 2007, 
NMED indicated in the disapproval letter of the Background Study that both the sample size and 
sampling locations were either too small or poorly described and do not provide confidence that 
the samples were collected at locations that are representative of natural conditions. 

To prevent potential error propagation from the previous HAFB background study, Bhate is 
recommending that an entirely new data set be collected. 

Soil sampling data will be collected from three separate horizons (surface, subsurface, and 
saturated zones). Data from all surface samples will be pooled together as one data set, as well 
as one data set for subsurface samples, and one for the saturated zone for a total of three data 
sets. 

3.4 Descriptive Summary Statistics 

Descriptive summary statistics for HAFB and background data will be generated as part of a 
preliminary data review. These descriptions, in conjunction with graphical plots, should be 
conducted to develop an understanding of the range, variability, and shape of the underlying 
probability distribution of the measurements, as well as the number of non-detects and possible 
outliers that are present. This information is needed to help determine the quality of the data sets 
and how the data should be statistically analyzed. 

Based on USEPA, 2000a, HAFB will conduct the following statistical evaluation of the 
background inorganic concentrations data set. A preliminary data review will be conducted to 
include basic statistical quantities (summary statistics). The summary statistics to be developed 
and presented will include the number of samples, the number of non-detects, the mean, median, 
range, standard deviation, type of distribution (normal, log normal, or other), coefficient of 
variation, aOO-the 95% Upper Confidence Level (UCL) of the mean of the data set, the first and 
third quartiles (25th and 751h percentiles), the 95th percentile, the Upper Tolerance Limit (UTL), 
and the number of outliers excluded from analysis as part of the summary statistics for each 
constituent or media. These summary statistics will be computed using the USEPA-endorsed 
program, ProUCL, that was distributed with the document Calculating Upper Confidence Limits 
for Exposure Point Concentrations at Hazardous Waste Sites (OSWER 9285.6-10) (USEPA, 
2002). Note that calculation of either an Upper Confidence Level ( UCL! or UTL assumes that 
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data are normally distributed, which may not be the case for some constituents. UTLs should be 
calculated based on a 95% coverage and a 95% confidence limit. 

3.4.1 Data Sets with No Non-Detects 

The number of measurements in a data set is denoted by n. The n measurements are denoted by 
xl, x2, ... , xn. The descriptive summary statistics that should be computed for the background 
data sets are: the number of samples, the number of non-detects, the mean, median, range, 
standard deviation, type of distribution (normal, log normal, or other), coefficient of variation, 
aatlthe 95% UCL of the mean of the data set, the first and third quartiles, the 95th percentile, the 
UTL, and the number of outliers excluded from analysis as part of the summary statistics for 
each constituent or media.Arithmetic Mean (x), Median (when n is an odd integer), Median 
(when n is an eYen integer), pth sample percentile, Range, Interquartile range, Sample Standard 
Deviation (SD), Sample Variance, and the Coefficient of Variation (CV) 

3.4.2 Data Sets That Contain Non-Detects 

Non-detects are measurements that the analytical laboratory reports are below some quantitative 
upper limits such as the detection limit or the limit of quantitation. Data sets that contain non
detects are said to be censored data sets. 

The methods used to compute descriptive statistics when non-detects are present should be 
selected based on the number of non-detects and the total number of measurements, n (detects 
plus non-detects). If n is large (say, n > 25) and less than 15% of the data set are non-detects, the 
general guidance in Guidance for the Data Quality Assessment, Practical Methods for Data 
Analysis, EPA QAJG-9, QA97 Update, EPA/600/R-961084 (USEPA, 1996) is to replace the non
detects with the Detection Limit (DL), DU2, or a very small value. The descriptive summary 
statistics may then be computed using the (now) full data set, although some of the resulting 
statistics will be biased to some degree. (The median, pth sample percentile, and the interquartile 
range may not be biased if the number of non-detects is sufficiently small.) The biases may be 
large, even though less than 15% of the measurements are non-detects, particularly if n is small, 
say n < 25. 

If 15% to 50% of the data set are non-detects, the guidance offered in the Guidance for the Data 
Quality Assessment, Practical Methods for Data Analysis, EPA QAJG-9, QA96 Update, 
EPA/600/R-961084 (USEPA, 1996) and Guidance for the Data Quality Assessment, Practical 
Methods for Data Analysis, EPA QAJG-9, QA97 Update, EPA/600/R-961084 (USEPA, 1997) is 
to forgo replacing non-detects with some value like the DL divided by 2, the DL itself, or a small 
value. Instead, one should consider computing the mean and standard deviation using the Cohen 
method.!. or computing a trimmed mean or a Winsorized mean and standard de:viation. 

If more than 50% of the measurements in the data set are non-detects, the loss of information is 
too great for descriptive statistics to provide much insight into the location and shape of the 
underlying distribution of measurements. The only descriptive statistics that might be possible to 
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compute are pth percentiles for values of p that are greater than the proportion of non-detects 
present in the sample and when no non-detects are greater than the k(n+ l)th largest datum, where 
k is the order statistic. 

3.4.3 Determining Presence of Data Outliers 

The data set will be examined to determine the center of the data set and the spread or range of 
the data values. The center is usually characterized by computing the arithmetic mean, denoted 
by x, and the spread by the standard deviations. In addition, look to see if any data seem much 
larger in value than most of the data. These unusually large data may be due to an error!. or they 
might indicate that small areas of much higher contamination levels are present. Statistical tests 
for determining COPCs should not be conducted if the data sets contain values that are mistakes 
that occurred during the collection, handling, measurement, and documentation of samples. If 
some of the data are so large as to cause concern that a mistake has been made, a statistical test 
for outliers should be conducted. If the test indicates the suspect value(s) are indeed larger than 
expected, relative to the remaining data, the outliers should be examined to determine if they are 
mistakes or errors. If they are, they should be removed from the data set. 

For all outliers, a test for normality will be performed on the data set. The normality test is 
conducted on the data set after the suspected outlier(s) is deleted. The Grubbs test, also known 
as the maximum normalized residual test, will be used to detect outliers in a univariate, (one
sided variance test) data set. The Grubbs test is based on the assumption of normality. 
Therefore, a test for normality will be performed on the data set before applying the Grubbs test. 

Grubbs test detects one outlier at a time. This outlier is expunged from the dataset and the test is 
iterated until no outliers are detected. However, multiple iterations change the probabilities of 
detection, and this test should not be used for sample sizes of six or less since it frequently tags 
most of the points as outliers. The Grubbs test is recommended by the USEPA as a statistical 
test for outliers (USEPA, 1992). The USEPA suggests taking the logarithms of environmental 
data, which are often log-normally distributed. The data are ranked in ascending order and the 
mean and standard deviation are calculated. 

3.4.4 Graphical Data Analysis 

Graphical plots of the background data sets are extremely useful and necessary tools to: 

• conduct exploratory data analyses to develop hypotheses about possible differences in the 
means, variances, and shapes for the background measurement distributions 

• visually depict and communicate differences in the distribution parameters (means, 
variances, and shapes) for the background measurement distributions 

• graphically evaluate if the background data have a normal, lognormal, or some other 
distribution 
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• evaluate, illuminate, and communicate the results obtained using formal statistical tests for 
CO PCs 

The following graphical plots will be prepared: normal probability plots, box plots, concentration 
maps for all constituents/media, and Piper diagrams and stiff diagrams for groundwater 
constituents.considered: boxplots, quantile plots, and probability plots. 

The boxplot, sometimes called a hex Elnd whisker plot, simultaneously displays the full range of 
the data, as well as key summary statistics. The boxplot provides a visual picture of the 
symmetry or asymmetry of the data set. If the data set distribution is symmetric, the central box 
will be divided into two equal halves by the median, the mean will be apprmcimately equal to the 
median, the whiskers ·.vill be approximately the same length, and approximately the same 
number of extreme data points (if any exist) will occur at either end of the plot. 

The quantile plot shows each data value plotted versus the fraction (f) of the entire data set that is 
less than that value. The plot derives its name from the fact that the quantiles of the data set can 
be read directly from the y axis of the plot. A quantile is the same as a percentile except that it is 
expressed as a fraction rather than a percentage. The shape of the plotted points on the quantile 
plot can be used to assess whether the data set is symmetric or skewed. The plotted curve for a 
data set that is skei,ved to the right has a steeper slope at the top right than at the bottom left. The 
plotted curve for a data set that is ske'.ved to the left has a steeper slope near the bottom left of the 
graph. If the data set has a symmetric shape, the top portion of the graph ·.vill stretch to the upper 
right corner in the same way the bottom portion of the graph stretches to the lower left, creating 
an 8 shape curve. 

A probability plot is a graph of data plotted versus the quantiles of a user specified distribution. 
Usually, the goal of constructing a probability plot is to visually (subjectively) evaluate the null 
hypothesis that the data are well fit (modeled) by the specified distribution. Frequently, the null 
hypothesis is the data set has a normal or lognormal distribution, although other distributions 
such as the \!/eibull and Gamma distributions (Gilbert 1987, page 157) are sometimes used. If 
the graph of plotted points in a probability plot appears linear to the eye with little scatter or 
deviation about the line, one would conclude the data appear to be ·;;ell fit by the specified 
distribution. If the plotted points do not approximate a straight line, the type of departures from 
linearity provide information about how the actual data distribution deviates from the 
hypothesiz;ed distribution. Probability plots should always be used in conjunction with one of the 
formal statistical tests for evaluating ·what the best fitting distribution for the data set may be. 

3.4.5 Determining the Probability Distribution of a Data Set 

The selection of the best statistical test depends in part on whether the data set is normally 
distributed. For example, the t'tvo sample t test requires the data to be normally distributed, but 
the Wilcoxon Rank 8um test does not. The shape and location of data sets should be similar 
before pooling the data sets. Also, most of the tests for outliers require the data set be normally 
distributed. If the data are not normally distributed, then the \!/alsh test for outliers may be used. 
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Knovt'ing the shape of the data set may also help to understand the environmental processes that 
had an impact on the data values. For example, if the data set appears to fit a normal 
distribution, this suggests that the concentrations are rather similar over the entire sampling 
population (assuming representative samples 'Nern obtained), and that may help determine the 
origin and deposition process of the COPC. 

Several methods for testing if the data are normally distributed are available. These tests can 
also be used to test whether the data set appears to fit a lognormal distribution. The procedure is 
to transform each datum to natural logarithms before conducting the outlier test. If the test 
indicates the transformed data are not normally distributed, the original (untransformed) data are 
not lognormally distributed. 

The Shapiro-Wilk W-test is highly recommended for testing whether the data have a normal 
distribution, therefore this test will be used in the determination of normality for this study. It 
may also be used to test for a lognormal distribution, if the data are first transformed by 
computing the natural logarithm of each datum. The W-test is recommended in several USEPA 
guidance documents (USEPA, 1992 and USEPA, 1996) and in many statistical texts (Gilbert 
1987; Conover 1980). The W-test has been shown to have more power than other tests to detect 
when data are not from a normal or lognormal distribution. The W-test should be conducted in 
conjunction with constructing normal and lognormal probability plots in order to more 
thoroughly evaluate whether the normal or lognormal distribution is an acceptable fit to the data. 
However, the W can only be conducted if the number of samples is less than or equal to 50 
because the tables of critical values do not extend beyond n = 50. At this time, Bhate does not 
anticipate any soil sampling horizon beyond n = 50. 

3.6Selecting a Statistical Test 

i\n initial, tentative selection of the most appropriate statistical test(s) to perform will be made 
during the scientific planning process. This selection 1Nill be based on the number of samples 
required for the various tests to achieve the specified performance goals, the particular 
distribution (normal or lognormal) expected of the data to be collected, and information in 
published statistical papers that demonstrate the performance of the candidate tests for various 
data distributions and contamination scenarios. Ho·.vever, after the new data have been collected 
and the preliminary graphical and distribution data analyses have been conducted as discussed, a 
final selection of the statistical test(s) will be made. 

The optimal selection of a test depends in part on v1hether the entire distribution of the observed 
measurements from an ERP site is simply shifted to higher values than the observed distribution 
of background measurements, the true concentrations in relatively small areas at the ERP site are 
elevated relative to the true background concentrations, in ·.vhich case only a small portion of the 
distribution of ERP site measurements would be expected to be shifted to higher concentrations 
than the distribution of background measurements. 
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For the case of a simple shift, the t'NO sample t test, the Satterthv1aite t test, and the Wilcoxon 
Rank Sum ('NRS) test are the preferred tests. However, the Slippage test, Quantile test, and the 
t·.vo sample test for proportion are better suited to identify metals that have elevated 
concentrations in only small areas. 

All tests require that background measurements be independent (not spatially or temporall)' 
correlated) and representative of the underlying area and background populations. This 
assumption requires (1) an appropriate probability based sampling design strategy be used to 
determine the location of soil samples to be collected, and (2) the soil samples are far enough 
apart in space and time that spatial and temporal correlations among concentrations at different 
locations are not present. Also, to help guard against the tests having pov1'er that is too low to 
reliably detect a COPC, the number of samples (data values) and data sets for all the statistical 
tests should be at least 10 and, hopefully, more than 20. 

3.6.1 The Threshold Comparison Method 

A method that has been proposed for identifying COPC is the #u=csheid cemp(J;risen mc#ied. 

The threshold comparison method consists of comparing the highest concentration 
(measurement) detected at an ERP site 'Nith a concentration that represents the upper range of 
ambient (local background) conditions. 

The follo1Ning 6 step procedure has been proposed by NMED. 

1.If possible, expand the background data set. 
2.Use a statistical test, such as the Shapiro 'Nilk W test, to test the background data set for 

normality and lognormality. 
3.Compute descriptive statistics for the background data set. 
4.Construct a normal or lognormal probability plot of the data (the threshold comparison 

method refers to these plots as cumulative probability plots). 
5.Use the probability plot to identify possible outliers, as v1ell as the set of data points nearest 

the origin that represents ambient conditions. 
6.Select the background threshold value as the value that represents the upper range of 

ambient conditions. The selection of the threshold value is if the number of background 
measurements, m, is small, the threshold value may be the mean or an upper confidence 
limit on the mean. If m is large, the threshold value may be an upper percentile, such as 
the-9.§.m percentile or even the 99m percentile. 

3.6.2Comparing the Maximum Measurement to a Background 
Threshold 

Another decision rule that might be used to decide if a chemical at an ERP site is a COPC is: 

•If one or more measurements exceed the 95th percentile of the background distribution, declare 
the chemical of interest to be a COPC. 
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For example, if the background and site distributions are identical and if n 21 measurements of 
the chemical are obtained, the probability that one or more of these measurements 'lvill exceed 
the 95ffi percentile of the background distribution is 0.67. In other Vt'ords, the probability of 
obtaining a false positive result (declaring the chemical is a COPC when that is not really the 
case) is 0.67. If more extensive sampling is conducted, for example, if n - 64 , the probability of 
falsely concluding the chemical is a COPC is 0.96. 

The danger of using this type of decision rule is clear: the probability of making a false positive 
decision error can be unacceptably large when many measurements are compared to a 
background threshold value. 
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4 INVESTIGATION ACTIVITIES 

The purpose of this section is to describe investigation activities associated with soil and 
groundwater data collection in order to establish background values for the occurrence of certain 
naturally occurring inorganic constituents. 

4.1 Pre-investigation Requirements 

Before site-specific activities can begin, there are several pre-investigation documents and 
approval requirements to be met, including Air Force Form (AF Fm) 332 approval, Base dig 
permit(s) with utility clearances, site security measures, and facility manager notification of the 
intended operations. Bhate will coordinate project requests for Base installation support services 
through the 49th CES/CEV. Pertinent to the start of activities, a pre-construction meeting and 
site walk-through will be conducted with the USACE Resident Engineer, HAFB personnel, and 
Bhate Site Manager, to inspect site-specific conditions for equipment access, equipment staging, 
and decontamination area(s), potential site hazards, and emergency evacuation routes. Also 
reviewed at this time will be project procedures in accordance with the schedule and planned 
activities. 

4.1.1 AF Form 332 

Prior to initiating the confirmatory sampling activities, a completed and approved AF Fm 332 
will be obtained. This form authorizes construction work at HAFB and is required for the 
initiation of any construction work. This work order describes what activities will take place at 
the location. 

4.1.2 Dig Permit/Utility Clearances 

Prior to the submittal of the dig permit(s) (AF Fm 103), the drilling locations will be clearly 
delineated with marker flags, stakes, or paint, as appropriate to the surface material. Utility 
clearance approvals will be completed by the appropriate HAFB utility office (e.g., telephone, 
sewer, water, natural gas etc.). Upon receipt of the approved dig permit (AF Form 103) with the 
utility clearances, the Bhate Site Manager or other authorized project personnel will complete a 
site walk-through confirming the dig permit authorizations and make any required changes. 

4.1.3 Site Security 

Site security is concerned with safety at the sampling locations during all drilling and sampling 
activities and will be addressed as outlined in the Basewide Health and Safety Plan (HASP) 
(Bhate, 2003b ). At a minimum the exclusion zone at each sampling location will be secured 
with caution tape, and traffic cones surrounding the perimeter of the location. The size of each 
exclusion zone will be determined by the size of the drilling and support equipment, and the 
prevailing sampling location conditions. Open boreholes will not be left unattended without first 
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securing the immediate area surrounding the borehole, and covering the opening so that it does 
not become a hazard. 

4.2 Field Activities 

4.2.1 Investigation Requirements 

Field activities will be performed in accordance with the Site-Specific Addendum to the Basewide 
Health and Safety Plan (see Appendix A of this Work Plan), the Quality Assurance Project Plan 
(QAPP) Addendum (see Appendix B of this Work Plan), as well as other USACE mandated 
procedures for laboratories. The field work for sampling activities will be conducted in 
accordance with HAFB Standard Operating Procedures (SOPs) provided in the Basewide Quality 
Assurance Project Plan (Bhate, 2003a) and the Bhate Standard Operating Procedures (Bhate, 
2002). These SOPs outline methodologies for soil boring advancement, soil sampling, soil 
sample description, groundwater sampling, sample management, equipment decontamination, 
and chain-of-custody procedures. Sample nomenclature will follow the ERPIMS format. The 
specific HAFB SOPs for this sampling event are listed below: 

• HAFB SOP-1, Documentation, Sample Handling, Chain-of Custody, and Shipping 

• HAFB SOP-2, Sampling Equipment Documentation 

• HAFB SOP-3, Staking, Utility Clearance, and Permitting 

• HAFB SOP-4, Direct Push Sampling for Soil and Groundwater 

• HAFB SOP-5, Soil Sampling for Chemical Analysis 

• HAFB SOP-6, Procedure for Field Screening of Volatile Organics 

• HAFB SOP-7, Lithologic Description and Geotechnical Sampling 

• HAFB SOP-8, Groundwater Sampling for Chemical Analysis 

• HAFB SOP-9, Field Management of Investigation-Derived Waste 

• HAFB SOP-10, Borehole Abandonment and Site Restoration 

The following sections describe the procedures for soil sampling, groundwater sampling, and the 
analyses to be performed. 

4.2.2 Soil Sampling 

Soil samples will be collected from 42 borings located across the base and are shown on Figure 
4-1. The specific locations of the borings may be modified slightly based on sample location
specific (access, any observed or underground utilities, etc.) field conditions. A total of three 
samples (surface, subsurface, and saturated) will be collected from each boring using hollow 
stem auger technology. The samples will be collected continuously with a 5-foot interval 
stainless steel sampler. 

4-2 FebraaryJuly 2008 Bhate Project No.: 9050361 



BASEWIDE BACKGROUND STUDY 
WORK PLAN 

HOLLOMAN AIR FORCE BASE, 
NEW MEXICO 

4.2.2.1 Laboratory Analyses for Soil Sampling 

The analysis of soil samples collected for the Basewide Background Study will follow the 
USEPA SW -846 protocol. A summary of the soil sampling scheme is provided in Tables 4-1 
and 4-2. The soil samples will be analyzed as follows: 

• Target Analyte List (TAL) Metals by USEPA Methods 6010B and 7471A 

• Radionuclides by USEPA Methods E900/E903.0/E904.0/E905.0 Modified/E907.0 

Samples submitted for laboratory analysis will be labeled, handled, and prepared for shipment in 
accordance with HAFB SOP-1. The samples will be placed on ice and shipped under strict 
chain-of-custody to TestAmerica Laboratories, Inc., in Denver, Colorado and St. Louis, 
Missouri. 

4.2.2.2 Quality Control Samples 

Field duplicate samples will be collected at a frequency of 10 percent and matrix spike and 
matrix spike duplicate (MS/MSD) samples will be collected at a frequency of 5 percent. A 
minimum of 13 field duplicate samples and 6 MS/MSD samples will be collected. 

The detection reporting limits for all analytical parameters and the quality assurance sampling 
requirements (duplicate and MS/MSD) are summarized in the QAPP Addendum provided in 
Appendix B of this Work Plan. 

4.2.2.3 Sampling Depths 

At each boring location, ooe--three discrete near surface soil sample§. will be collected from the 
surface C0-6 inches bgs), the subsurface (6 inches bgs to the saturated zone), and the saturated 
zonefrom a depth of no greater than 5 feet bgs. Subsurface soil samples will be collected from 
below a depth of no less than 2 feet. These subsurface soil samples ·.vill be a composite of each 
sample inter.'al, 'Nith the exception of the surface soil sample, abo¥e the saturated zone. Once 
groundwater is encountered, one additional discrete sample 'Nill be collected from the saturated 
~ Depths of each sample location will be dependent upon the localized water table. 

4.2.2.4 Soil Description and Classification 

Each boring will be visually classified and lithology described in the field according to HAFB 
SOP - 7 and the Unified Soil Classification System (USCS) (American Society for Testing and 
Materials [ASTM] D 2487-06 and ASTM D 2488-06) by a qualified geologist. Soil boring logs 
will be completed in the field and presented in the Basewide Background Study report in order to 
determine if the sampling locations demonstrate mineralogical uniformity across the base. In 
addition, the following information will be recorded in a bound field logbook for each sample 
collected: 

• Date and time of collection, 
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• Sample location, 
• Sample number, 
• Weather conditions, 
• Depth of sample collection, 
• Sample type (primary, duplicate, split, as applicable), 
• Visual observation of soil (color, layers, texture, etc.), and 
• Sampler's name and personnel present. 

4.2.2.5 Sampling Procedures 

All sampling equipment will be decontaminated prior to sample collection using appropriate 
decontamination procedures. Before and during sampling, all decontaminated sampling 
equipment and bottles will be placed on clean plastic sheeting to avoid contamination. Soil from 
the sampler will be placed into the sampling jars provided by the laboratory. Excess soil around 
the top of the sample jars will be wiped away with a clean cloth or paper towel to ensure the cap 
will fit tightly. When all sample jars required are filled, excess soil will be returned to the 
sampling site. New, disposable gloves will be worn to collect each soil sample. Residual soil 
from the soil sampling will be discarded in accordance with the waste management procedures 
established in Section 4.3 of this Work Plan, Investigation-Derived Waste (IDW) Management. 

4.2.2.6 Soil Sampling Requirements 

An appropriate quantity of soil is required for each analytical sample and will be collected in 
specific containers with associated preservatives, provided by the laboratory. Each sample will 
be submitted to the laboratory within the appropriate hold time. Table 4-3 provides the required 
sample volume, sample container, preservative, and hold times for each analysis. 

_4_.2_.2_ ...... 64_._2_.2_. 7 ___ 1dentification System 

Each sample collected will be identified on the sample label and chain-of-custody (COC) 
records, regardless of type. Sample documentation, handling, and shipping will be in accordance 
with HAFB SOP-1. Sample collection information inclusive of the container type and quantity 
for the soil samples collected during this background study will be performed in accordance with 
the QAPP Addendum. The field duplicate samples will appear in sequence with the regular 
samples. An example of the sample identification nomenclature for soil samples collected from 
the boreholes will be as follows: 

BWBG-SBOl-5-a 

Investigation identifier: BWBG = Basewide Background 

Sample type identifier: SB = soil boring 

Sequential soil boring number: 01, 02, etc. 

Ending depth of sample interval: 5 
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Reserved for (QA) sample identifiers: a = field duplicate, TB = trip blank, MS = matrix 
spike, MSD = matrix spike duplicate 

_4._2_.2_.7_4_.2_._2._a __ Survey 

Prior to leaving the sample location, a surveying stake with the location number written on it will 
be placed at or immediately adjacent to the actual sampling location. A qualified surveyor will 
locate the boreholes using a global positioning system (GPS). All horizontal coordinates will be 
referenced to the State Plane Coordinate System, New Mexico Central and surveyed to an 
accuracy of +/- 1.0 foot. Vertical elevations will be referenced to North American Datum 
(NAD) 1983 coordinates. 

4.2.3 Groundwater Sampling 

Groundwater samples will be collected from 30 existing monitoring wells located across the base 
and are shown on Figure 4-2. 

4.2.3.1 Laboratory Analyses for Groundwater Sampling 

The analysis of groundwater samples collected for the Basewide Background Study will follow 
the USEPA SW-846 protocol. A summary of the groundwater sampling scheme is provided in 
Tables 4-J-1._and 4-4~. The groundwater samples will be analyzed as follows : 

• TAL Metals by USEPA Method 6010B/6020B and 7470A (filtered and unfiltered) 

• Radionuclides by USEPA Methods E900/E903.0/E904.0/E905.0 Modified/E907.0 

• Natural Attenuation Parameters (NAPs) by USEPA Methods 310.l/SW2320B (alkalinity), 
325.2 (chloride), 353.2 (nitrate and nitrite), 4500S-F (sulfide), 9056 (sulfate), and E350.l 
(ammonia) 

• TDS by USEPA Method 160.1 

It should be noted that alkalinity results will not speciate between carbonate or bicarbonate, 
however, based on the historical data provided in Appendix C, the most likely phase encountered 
at HAFB will be bicarbonate. The previous sampling indicates the presence of carbonate and is 
substantiated based on the pH range (6-10) on base and its location on the carbonate phase 
diagram. 

Samples submitted for laboratory analysis will be labeled, handled, and prepared for shipment in 
accordance with HAFB SOP-1. The samples will be placed on ice and shipped under strict 
chain-of-custody to TestAmerica Laboratories, Inc., in Denver, Colorado and St. Louis, 
Missouri. 
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Field duplicate samples will be collected at a frequency of 10 percent and MS/MSD samples will 
be collected at a frequency of 5 percent. A minimum of 3 field duplicate samples and 2 
MS/MSD samples will be collected. 

The detection reporting limits for all analytical parameters and the quality assurance sampling 
requirements (duplicates and MS/MSD) are summarized in the QAPP Addendum provided in 
Appendix B of this Work Plan. 

4.2.3.3 Sampling Procedures 

Prior to the collection of groundwater samples, depth-to-water and total well depth 
measurements will be made in each well using an electronic water level indicator. Field 
measurements of pH, temperature, dissolved oxygen (DO), oxidation reduction potential (ORP), 
conductivity, turbidity, and groundwater level will also be recorded. Groundwater sampling 
activities will be conducted in accordance with HAFB SOP-8 from 30 existing monitoring wells 
shown on Figure 4-2. 

Monitoring wells will be purged by pumping each well until at least three well volumes have 
been removed, and the water level, pH, temperature, DO, ORP, conductivity, and turbidity have 
stabilized by+/- 10 percent for at least three consecutive readings. 

Groundwater samples will be labeled, handled, and prepared for shipment in accordance with 
HAFB SOP-1. The samples will be analyzed for TAL Metals, Radionuclides, NAPs (including 
alkalinity, ammonia, chloride, nitrate, nitrite, sulfate, and sulfide), and TDS (Tables 4-3 and 4-4). 
Samples collected for metals analysis will first be collected unfiltered and then an additional 
sample will be collected using a 0.45 micron filter. 

4.2.3.4 Groundwater Sampling Requirements 

An appropriate quantity of groundwater is required for each analytical sample and will be 
collected in specific containers ftRdwith associated preservatives, provided by the laboratory. 
Each sample will be submitted to the laboratory within the appropriate hold time. Table 4-3 
provides the required volume, sample container, preservative, and hold times for each analysis . 

..;.4 ·=2=.3=·..;.44..;;..;·=2=.3=.5::;.._ __ ldentification System 

Each sample collected will be identified on the sample label and COC records, regardless of 
type. Sample documentation, handling, and shipping will be in accordance with HAFB SOP-1. 
Sample collection information inclusive of the container type and quantity for the groundwater 
samples collected during this background study will be performed in accordance with the QAPP 
Addendum. The field duplicate samples will appear in sequence with the regular samples. 
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The sample identification nomenclature for groundwater samples collected from the existing 
monitoring wells will be based on the existing well identification number (i.e. SS61-MW11). 
QA sample identifiers will be denoted after the well identification, as necessary (i.e. SS-61-
MWll-a). 

4.2.3.54.2.3.6 Groundwater Elevations 
--------------------~~ 

During the sampling of monitoring wells under this Work Plan, groundwater elevations will be 
determined. Elevations will be measured for the 30 existing wells selected for the Basewide 
Background Study by using the top of casing elevation and the depth-to-water measurement. All 
horizontal coordinates are referenced to the State Plane Coordinate System, New Mexico Central 
and surveyed to an accuracy of+/- 1.0 foot. Vertical elevations are referenced to NAD 1983 
coordinates. 

_4._2 __ .3_.6.._4_.2_.3 __ ._7 __ Sampling Frequency 

One groundwater monitoring event will be conducted and groundwater samples will be collected 
from 30 existing monitoring wells Four quarterly groundwater monitoring events will occur over 
the period of one year. Dming each event, groundv1ater samples will be collected from 30 
existing monitoring wells presented on Figure 4-2. Table 4-~provides a sampling summary 
for each of the four events. 

4.3 Investigation-Derived Waste Management 

IDW will be managed and characterized according to HAFB SOP-9. Whenever possible, waste 
minimization techniques will be used to reduce the amount of IDW. The soil sampling locations 
and the groundwater monitoring wells were chosen based on previous investigations, therefore, 
these locations are not considered to be contaminated. All waste generated while drilling will be 
used to backfill the borehole and/or spread on the ground at the boring. Purge water be 
containerized in either a 55-gallon drum or holding tank, sampled, transported, and disposed of 
through the HAFB Wastewater Treatment Plant (WWTP). Personal protective equipment (PPE) 
and other site non-hazardous debris/waste shall be disposed of in standard trash receptacles. 

4.4 General Decontamination Procedures 

Small equipment, such as sampling tools, will be decontaminated in accordance with HAFB 
SOP-2. Heavy equipment will be decontaminated by steam cleaning at a temporary 
decontamination pad. The containers and decontamination pad will be managed in a secure area 
and the decontamination water will be allowed to evaporate or discharged to the HAFB WWTP. 
Sediment remaining in the decontamination pad area after the water has either evaporated or 
been discharged to the WWTP, will be spread on the ground. 
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Upon completion of the investigation activities, the sampling locations will be restored to their 
original condition. Soil sampling locations will be backfilled or grouted to the surface. The 
areas will be canvassed for trash, debris, etc. 
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5 PROJECT QUALITY ASSURANCE 

5.1 Data Quality Objectives Process 

To support the overall investigation objectives, DQOs have been established. The DQOs are 
qualitative and quantitative statements that specify the quality of data required to meet the goals 
of site characterizations, risk assessments, and remedial design. Data developed during the 
investigation will be used to support site-specific studies of potential solid waste management 
units in the area. 

DQOs will be used to: 

• Ensure data comparability through the use of standard methods and controlled systems to 
collect and analyze samples; 

• Provide analytical results of known and acceptable precision and accuracy; and to provide a 
minimum of 95 percent data completeness for analytical results representing each matrix
method combination. 

The level of analytical support to meet these goals will be both screening and definitive data. 
As part of the analytical reporting requirements for the definitive data, both reporting 
laboratories will provide the following data, in addition to the data deliverables as described in 
the Quality Assurance Project Plan Addendum, Basewide Background Study, Holloman AFB, 
New Mexico found in Appendix B of this Work Plan: 

• Sample identification numbers cross-referenced with laboratory identification numbers and 
QC sample numbers, 

• Problems with arriving samples noted on chain-of-custody, 
• Each analyte reported as an actual value or less than a specified detection limit, and 
• Dilution factors, preparation dates, and analysis dates. 

QC sample results for laboratory blanks, surrogate spikes, matrix spikes (MS), laboratory control 
samples (LCS), field duplicates, and trip blanks will be used to evaluate the reliability of the 
data. The data developed during the investigation will meet the chosen objectives for precision, 
accuracy, representativeness, completeness, comparability, and sensitivity. 

5.1.1 Precision 

Precision is a measure of the degree of reproducibility of an analytical value and is used as a 
check on the quality of the sampling and analytical procedures. Laboratory replicates, field 
duplicates, and duplicate analysis (such as MS/MSD and LCS/LCS duplicates [LCSD]) are used 
to quantify precision. Laboratory replicates measure the analytical precision, whereas field 
duplicate analysis provides a precision measurement that includes the sampling and the potential 
variability of the sample matrix. 
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Precision of the analytical method, at each stage is expressed in terms of a relative percent 
difference (RPD) between duplicate determinations. A detailed calculation of the RPD is 
presented in the Basewide QAPP. Soil sample measurements are usually less precise than water 
sample measurements because it is more difficult to achieve a homogeneous, representative 
sample. Based on this, the precision targets for soil field duplicates will be an RPD of .W-30 or 
less, while the target water matrix RPD will be ~2.i_or less. The laboratory RPDs are presented 
in the Quality Assurance Project Plan Addendum, Basewide Background Study, Holloman AFB, 
New Mexico in Appendix B of this Work Plan. 

Field duplicates will be collected at the frequency of one in 10 samples collected or one per 
batch whichever is greater. MS/MSD samples will be collected at a frequency of one set per 20 
samples. 

5.1.2 Accuracy 

Accuracy is the degree to which a measurement agrees with the actual value, i.e., the amount of 
measurement bias. Accuracy is expressed as a percent recovery (%R) of a known concentration 
of reference material. For the background study at HAFB, MS/MSDs will be used to determine 
the accuracy for a given method and sample matrix. An aliquot of a normal sample will be 
designated as the MS/MSD. The laboratory will spike the MS/MSD sample set as described 
below. 

The spiked compounds will include representative compounds that are quantified during the 
method, and spiked during sample preparation, on a specially prepared aliquot of the sample 
matrix. Results of these spiked aliquots are then compared to the native concentrations of the 
analytes spiked, and a %R is calculated. The %R of the spiked compound is used as an 
assessment of analytical accuracy on the sample matrix analyzed, which is essential in 
identifying sample matrix interferences. The %R will be between 75 and 125 percent. 

5.1.3 Completeness 

Data completeness represents the percentage of valid data collected from a sampling/analytical 
program or measurement system compared to the amount expected to be obtained under optimal 
conditions. The completeness goal for the definitive samples is 95%. The completeness results 
will be calculated following data validation and review. 

5.1.4 Representativeness 

Representativeness is a qualitative parameter that expresses the degree to which sample data 
actually represent the matrix conditions. Requirements and procedures for sample collection and 
handling are designed to maximize sample representativeness. Representativeness can also be 
monitored by reviewing field documentation and by performing field QA audits. The 
determination of the representativeness of the data will be performed by: 
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• Comparing actual sampling procedures and chain of custody forms to those described in the 
work plan, 

• Identifying and eliminating non-representative data in site characterization activities, and 
• Evaluating holding times and condition of samples on arrival at the laboratory. 

The objective of this element is to eliminate all non-representative data. 

5.1.5 Comparability 

Comparability is a qualitative measure of the confidence with which one data set can be 
compared to another. These data sets include data generated by different laboratories, data 
generated by laboratories in previous investigative phases, data generated by the same laboratory 
over a period of several years, or data obtained using differing sampling techniques or analytical 
protocols. The measurement comparability objective of this work plan is to generate consistent 
data using standard test methods, standard field data sheets, and uniform concentration units. 
These data are intended to be accepted and used by other investigators who are considering 
specific sites within the HAFB. 

5.1.6 Sensitivity 

Sensitivity is a general term referring to the calibration sensitivity and the analytical sensitivity 
of a piece of equipment, used to establish detection/quantitation/reporting limits. Several limits 
have been established to describe sensitivity requirements (i.e. instrument detection limits 
[IDLs], method detection limits [MDLs], practical quantitation limits [PQLs], reporting limits 
[RLs]). Since IDLs and MDLs are normally based on a reagent water matrix or a purified soil 
matrix, published IDLs and MDLs are presumed not to be consistently achievable for 
environmental samples. It is because of this inconsistency and the goal to promote the 
generation of comparable data that the following definitions shall be used to meet the project 
DQOs: 

• IDL-The IDL references the absolute limit of detection for a compound or analyte in a 
media that is free from matrix interferences at a level greater than two times the noise level 
of the instrument. Certain programs require the laboratory to publish ID Ls on an annual 
basis; however, achievement of these detection levels generally cannot be met during routine 
analyses. 

• MDL - The MDL is the minimum concentration of an analyte that can be measured and 
reported with 99 percent confidence that the analyte concentration is greater than zero, and is 
determined from the analysis of sample in a given matrix containing the analyte. The 
laboratory is required to perform an MDL study during the initial setup of the analytical 
procedure and annually thereafter. An MDL study is also performed whenever the basic 
chemistry of the procedure is changed. When MD Ls are reported with analytical data, they 
should be adjusted for sample weight, moisture content, and volumetric dilution on a per
sample basis. The project specific MDLs are presented in Tables 4-2 and 4-4. 
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• PQL - Because of the amount of error associated with results quantitated at the IDL or MDL 
and the fact that the MDL may not be attainable for the project matrices, the PQL is 
established at a factor of 5 to 10 times the MDL, but no lower than 3 times the MDL for the 
target analytes. The PQL represents the value at which the laboratory has demonstrated the 
ability to reliably quantitate target analytes within a prescribed performance criterion for the 
method performed. The PQL is often based on the lowest standard used in the initial 
calibration curve or as a low-level calibration verification standard. 

• RL - The RL is the threshold value below which the laboratory reports a result as non
detected and is established at a level between the laboratory's PQL and the level needed to 
meet project requirements. The RL is usually based upon project-specific requirements 
including risk-based concentrations of concern, or regulatory action levels. RLs should be 
adjusted based on the sample matrix and any necessary sample dilutions. The RLs for this 
project are presented in Tables 4-2 and 4-4 of the Quality Assurance Project Plan Addendum, 
Basewide Background Study, Holloman AFB, New Mexico found in Appendix B of this 
Work Plan. 

5.1. 7 Data Validation 

Data validation includes the elements of verification, in which a complete accuracy check of the 
laboratory hardcopies are checked against the electronic data deliverable (EDD), in order to 
assure agreement; however, the assessment process is designed to result in data that are of 
"known" accuracy and precision. Individual data that cannot be validated under established 
criteria for acceptance are flagged to indicate that the results are either estimated, or unusable. 
Validation is an alternative to adversarial review and is performed by a qualified chemist who 
can exercise the use of professional judgment during the qualification process. 

A 100% data validation of the definitive analytical data will be conducted by the Bhate Project 
Chemist, in order to verify compliance with the QAPP and the specified methodology. Data 
validation procedures will be based on the USEPA National Functional Guidelines for Organic 
Data Review (USEPA, 1999a), and the USEPA National Functional Guidelines for Inorganic 
Data Review (USEPA, 2004). Upon completion of the data validation process, the usability of 
the data will be determined. 

5.2 Standard Operating Procedures 

Applicable SOPs for completing the field sampling activities are located in Appendix A of the 
Basewide QAPP (Bhate, 2003a). 

5.3 Sample Identification 

Each environmental sample (including field QC samples) will be identified on the sample label 
(which will be attached to the individual sample container) and COC records. Field duplicates 
will be submitted with other field samples and will appear in sequence with the regular samples. 
The sample identifier nomenclature will adhere to the procedures and guidelines established in 
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the Basewide QAPP. Sample labeling procedures will adhere to the format provided in the 
Basewide QAPP. 

5.4 Project Documentation 

The field operations documentation will provide consistent procedures and formats for 
documentation and management of field records and collected samples. 

5.4.1 Sample Documentation 

Sample documentation, identification, and tracking will adhere to the prescribed methods found 
in the Basewide QAPP. All sampling activities will include documentation of significant 
activities, potential environmental influences during sampling, field variances, and sample 
identification information. At a minimum, field logbooks will be utilized to record dates and 
times, sampling protocols, project numbers, and sampler's name. Other pertinent information 
will include COC numbers and air-bill tracking number. Chain-of-custody forms will be 
completed and included with each sample shipment; one COC per cooler. 

At a minimum, the following sample collection information will be logged in the field logbook: 

• Date and time 
• Sample identification number 
• Project number 
• Sampler name 
• Preservative (if any) 
• Analysis 
• Map or schematic of sampling location (provided in this Work Plan) 

5.4.2 Field Logbook 

Personnel will use only bound field logbooks for the maintenance of field records. The Project 
Manager will ensure that all field notes can be efficiently traced, filed, and retrieved. All entries 
will be recorded in indelible, waterproof ink. If errors are made, corrections will be made by 
crossing a single line through the error, correcting the information, and initialing and dating the 
correction. Entries in the field logbook will be made as described below. 

Documentation and reporting of events and activities will be made in chronological order on the 
right page of an open logbook. All entries will be dated and time of entry recorded. At the 
beginning of each day, the first two entries will be "personnel/contractors on site" and "weather". 
At the end of each day's entry, the personnel will draw a diagonal line originating from the 
bottom left comer of the page to the conclusion of the entry and sign along the line indicating the 
conclusion of the entry or the day's activity. Once completed, the field logbooks become 
accountable documents and will be maintained as part of the project files. 
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The following general requirements apply to field logbooks: 

• The left page of the logbook will be used for auxiliary reporting such as sketches, tables, etc. 
• The date will be recorded at the top of every page in the left-hand corner of the right page. 
• The time of entry recordings will be in columnar form down the left-hand side of the right 

page. 

5.4.3 Field Screening Data 

The field analytical data collected at the sampling locations will include the field screening 
readings for selection of personal protective equipment (PPE), as well as field screening for 
headspace analysis. The breathing zone of the soil sampling locations will be screened for 
volatile organic compounds (VOCs) in the field at the time of sample collection utilizing an 
organic vapor analyzer (OVA). If a high humidity condition exists at the time of sample 
collection, a flame-ionization detector (FID) is recommended since a photoionization detector 
(PID) is not a completely reliable screening instrument under these conditions. The field 
screening data will be recorded in the field logbook. 

5.4.4 Data Reporting 

Data collected during the sampling of screening and definitive samples, will be reported 
according to the Basewide QAPP. The data will be provided in tabular form as well as an 
appendix of the original laboratory analytical report. Figures and/or graphical depictions will be 
generated indicating concentrations in both media. An ERPIMS submittal will be required for 
this project. 
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6 HEALTH AND SAFETY REQUIREMENTS 

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan (Bhate, 
December 2003b) and the Site Specific Addendum to the Basewide HASP, as included in 
Appendix A of this Work Plan. It is anticipated that no greater than modified level D PPE will 
be required to complete the investigation activities. This includes: Occupational Safety and 
Health Administration (OSHA) approved safety shoes, American National Standards Institute 
(ANSI) approved safety glasses (Z87.1) and hard hat (Z89.l-1997: Type I), sleeved shirt and 
long pants, and as required, hearing protection, leather work gloves, and nitrile gloves during 
sampling. 
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7 ORGANIZATION AND SCHEDULE 

Ms. Katherine Thompson, will serve as the Bhate Field Manager during the sampling activities 
and will also ensure that required project documents, permits, contractual agreements, and other 
program tasks are completed. In addition, Ms. Thompson will serve as the Bhate Geologist and 
Site Safety and Health Officer. Key project personnel are listed in Table 7-1. The initial field 
activities are anticipated to begin in the Summer of 2008. A proposed schedule of activities is 
provided as Figure 7-1. This schedule will be updated based upon approval of this Work Plan by 
NMED. 
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Analyte • Method Media 

Soil 
Target Analyte List Metals - Groundwater (Filtered) 

6010B/7471A 
Groundwater (Unfiltered) 

Lead (210 Pb) - E905.0 Mod. 
Soil 

Groundwater 

Radium (226 Ra) - E903.0 
Soil 

Groundwater 

Radium (228 Ra) - E904.0 
Soil 

Groundwater 

Isotopic Thorium (228rh , 2J0rh, 232Th) - Soil 

E907.0 Groundwater 

Isotopic Uranium (234U, 235U, 238U) - Soil 

E907.0 Groundwater 

Carbon 14 (1 4C) - E900 
Soil 

Groundwater 
Alkalinity - 310.1/SW2320B Groundwater 

Ammonia - E350.1 Groundwater 

Chloride - 4500-CL-C Groundwater 
Nitrate - E353.2 Groundwater 

Nitrite - 4500 N02-B Groundwater 
Sulfate - 9056 Groundwater 

Sulfide - 4500S-F Groundwater 
Total Dissolved Solids - 160.1 Groundwater 

Notes: 

Table4-3 
Sample Requirements 

Basewide Background Study Work Plan 
Holloman Air Force Base, New Mexico 

Sample Sample Required 
Container Container Number of 

Twe Volume Containers * 
Glass Jar 4 ounces 1 

HOPE 500 milliliters 1 

HOPE 500 milliliters 1 

Glass Jar 8 ounces 1 

Plastic 1 Liter 2 

Glass Jar 8 ounces 1 

Plastic 1 Liter 2 

Glass Jar 8 ounces 1 

Plastic 1 Liter 2 

Glass Jar 8 ounces 1 

Plastic 1 Liter 2 

Glass Jar 8 ounces 1 

Plastic 1 Liter 2 

Glass Jar 8 ounces 1 
Plastic 500 milliliters 3 
HOPE 250 milliliters 1 

Glass 1,000 milliliters 1 

HOPE 250 milliliters 1 
HOPE 250 milliliters 1 
HOPE 250 milliliters 1 
HOPE 250 milliliters 1 
HOPE 250 milliliters 1 
HOPE 250 milliliters 1 

• Duplicates, Matrix Spike, and Matrix Spike Dupliacate requires triple volume/containers. 
HOPE = high density polyethylene 

Table 4-3 

Required Preservative Hold Time 

None 6 months, 28 davs for 7471A 
HN03 6 months, 28 days for 7470A 

HN03 6 months, 28 days for 7470A 

None 180 davs 
HN03 (pH< 2) 180 days 

None 180 davs 
HN03 (pH< 2) 180 days 

None 180 days 
HN03 (pH< 2) 180 days 

None 180 days 
HN03 (pH< 2) 180 days 

None 180 days 
HN03 (pH< 2} 180 days 

None 180 days 
None 180 davs 

None, Cool 4 deqrees Celcius 14 days 

H2S04, Cool 4 degrees Celsius 28 days 

None, Cool 4 dearees Celsius 28 davs 
None, Cool 4 decrees Celsius 48 hours 
None, Cool 4 dearees Celsius 48 hours 
None, Cool 4 dearees Celsius 28 davs 

ZnAc/NaOH, Cool 4 decrees Celsius 7 davs 
None, Cool 4 deqrees Celsius 7 days 
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Table 4-4 
Groundwater Sampling Scheme 

Basewide Background Study Work Plan 
Holloman Air Force Base, New Mexico 

TALMetals 
Monitoring Well Analysis 

Identification (60108/60208/ 
Number 7470A) • 

FILTERED1 

MW3903 1 
SS61-MW01 1 
SS61-MW11 1 
MW-19-03 1 
MW-21-04 1 
MW-29-01 1 

MW30&33-01 1 
MW30&33-02 1 
TDS-MW01 1 
TDS-MW02 1 
TDS-MW03 1 
TDS-MW04 1 
MW-23-01 1 
MW-23-04 1 
S10-MW4 1 
S1-MW1 1 
S1-MW2 1 
S1-MW5 1 

MW-BG-04 1 
MW-01 1 
MW-06 1 
MW-13 1 

MW58-03 1 
MW37-06 1 
MW04-01 1 
MW38-01 1 
MW24-05 1 
MW24-03 1 
MW24-01 1 
MW41-04 1 

Subtotal 30 

Field Duplicates 3 
Matrix Spike (MS) 2 
Matrix Spike 
Duplicate (MSD) 2 

Total Number of 
Samples 37 

Notes: 
TAL =Target Analyte List 
(6010Bf7470A) =Method Number 
NAPs = Natural Attenuation Parameters 
TDS =Total Dissolved Solids 
QA/QC = Quality Assurance/Quality Control 

TALMetals 
Radlonuclldes Analysis 

(60108/60208/ Analysis 

7470A) • (900/E903.0/E904.0/ 

UNFILTERED1 E905.0 ModJE907.0) 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

30 30 
QA/QC Samples Required 

3 3 
2 2 

2 2 

37 37 

NAPS2 

(310.1/SW23208/325.2/3 
53.2/4500$-F/9056/ 

E350.1) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

30 

3 
2 

2 

37 

1 Two separate samples will be collected for TAL metals; one will be unfiltered, and one will be collected through a 0.45 micron filter. 
2 NAP analysis includes: Alkalinity, Ammonia, Chloride, Nitrate, Nitrite, Sulfate, and Sulfide. 

TDS 
(160.1) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

30 

3 
0 

0 

33 
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Table4-5 

Table 4-5 
Groundwater Analytical Method Information 

Basewide Background Study Work Plan 
Holloman Air Force Base, New Mexico 

Analyte 

TALMetals1 

Aluminum 
Antimony 
Arsenic 
Barium 
Bervllium 
Calcium 
Cadmium 
Cobalt 
Chromium (total\ 
Copper 
Iron 
Lead 
Maanesium 
Manaanese 
Mercurv (total\ 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 
General Chemistry 

Alkalinitv 
Ammonia 
Chloride 
Nitrate 
Nitrite 
Sulfate 
Sulfide 
Total Dissolved Solids 

Radlonuclldea 

Lead (210 Pb) 

Radium 1226 Ral 

Radium (228 Ral 

Isotopic Thorium (228Th, 2~h . 232Th) 

Isotopic Uranium (234U, 235U, 238U) 

Carbon 14 (1 4C) 
Field Parameters 
Conductivitv 
Dissolved Oxvnen IDOl 
Oxidation Reduction Potential (ORP) 
pH 
Temperature 
Turbiditv 
Notes: 
MDL = Method Detection Limit 

AL = Reporting Limit 

TAL = Target Analyte List 

mg/L = milligrams per liter 

Method MDL 

mg/L 
SW6010B 0.018 
SW6010B 0.00314 
SW6010B 0.00441 
SW6010B 0.00104 
SW6010B 0.000474 
SW6010B 0.0345 
SW6010B 0.000452 
SW6010B 0.00123 
SW6010B 0.00256 
SW6010B 0.00449 
SW6010B 0.022 
SW6010B 0.00261 
SW6010B 0.0428 
SW6010B 0.00179 
SW7470A 0.0000272 
SW6010B 0.00778 
SW6010B 0.237 
SW6010B 0.00486 
SW6010B 0.00278 
SW6010B 0.0916 
SW6020B 0.02 
SW6010B 0.00583 
SW6010B 0.00247 
SW6010B 0.00453 

310.12 I 
SW2320B 1.07 

E350.1 0.0225 
4500-CL-C 0.576 

E353.2 0.0191 
4500 N02-B 0.0043 

9056 0.232 
4500S-F 0.495 
2540C 4.7 

pCllL' 

E905.0 Mod. NV 

E903.0 NV 

E904.0 NV 

E907.0 NV 

E907.0 NV 

E900 NV 

25106 NA 
ASTM 0888 NA 

2580 NA 
150.1 NA 

NA NA 
NA NA 

NA = Not Applicable 

pCVL = picocuries per ltter 

NV = No Value 

' Samples submitted for TAL Metals analysis will be both filtered and unfiltered. 

RL 1/2 Life 

mall 
0.1 NA 

0.01 NA 
0.015 NA 
0.01 NA 

0.001 NA 
0.2 NA 

0.005 NA 
0.01 NA 
0.01 NA 

0.015 NA 
0.1 NA 

0.009 NA 
0.2 NA 

0.01 NA 
0.0002 NA 

0.04 NA 
3 NA 

0.015 NA 
0.01 NA 

1 NA 
1 NA 

0.1 NA 
0.01 NA 
0.02 NA 

5 NA 
0.1 NA 
3 NA 

0.1 NA 
0.015 NA 

5 NA 
1 NA 

10 NA 
pCllL4 Years 

1 22.6 

0.2 1,600 

1 5.75 

1.9 I 75,000 I 
0.2 14,000,000,000 

240,000/704,000,000/4 
0.2 ,500,000,000 

20 5,720 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2 Results of the 310.1 Alkalinity analysis are reported as CaC0 3 (calcium carbonate). There is no speciation between C03 (carbonate) 

or HC0 3 (bicarbonate), however, based on historical pH data for Holloman Air Force Base, HC0 3 is most likely to be encountered. 
Historical data is provided in Appendix C of this Wor1< Plan. 
3 MDL is replaced by the MDC (minimum detectable concetration) and is sample specific 
4RL is dependent upon sample volume and count time 
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Soll Boring 
Identification 

Number 
BWBG-SB01 
BWBG-SB02 
BWBG-SB03 
BWBG-SB04 
BWBG-SBOS 
BWBG-SB06 
BWBG-SB07 
BWBG-SBOB 
BWBG-SB09 
BWBG-SB10 
BWBG-SB11 
BWBG·SB12 
BWBG·SB13 
BWBG-SB14 
BWBG-SB15 
BWBG-SB16 
BWBG-SB17 
BWBG-SB18 
BWBG-SB19 
BWBG-SB20 
BWBG-SB21 
BWBG-SB22 
BWBG-SB23 
BWBG-SB24 
BWBG-SB25 
BWBG-SB26 
BWBG-SB27 
BWBG-SB28 
BWBG-SB29 
BWBG-SB30 
BWBG-SB31 
BWBG-SB32 
BWBG-SB33 
BWBG-SB34 
BWBG-SB35 
BWBG-SB36 
BWBG-SB37 
BWBG-SB38 
BWBG-SB39 
BWBG-SB40 
BWBG-SB41 
BWBG-SB42 

Subtotal 

Field Duplicates 
Matrix Soike IMS\ 

Table 4-1 
Summary of Field QC Samples for Soil Sampling 

Basewide Background Study 
Holloman Air Force Base, New Mexico 

Number of TALMetals Radlonuclldes Analysis 
Samples Analysis (900IE903.0IE904.Q.I E905.0 

Per Borlng1 (6010Bn471A) Moc:IJE907 .0) 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 
3 3 3 

126 126 126 
Qualltv AssurancefQualltv Control Samples Raaulrad 

NA 13 13 
NA 6 6 

Matrix Spike Duplicate (MSD) NA 6 6 
Total Number of Samples 
Notes: 
NA = Not Applicable 

TAL = Target Analyte List 
(6010B/7471A) = Method Number 

NA 151 151 

1 Three soil samples will be collected from each boring. One surface soil sample will be collected from a depth ranging from O to 6 inches 
below ground surface (bgs). The second sample will be collected from the subsurface soi l from 6 inches bgs to above the saturated zone 
(depths wi ll vary based upon the depth to groundwater). The third sample will be collected from within the saturated zone (depths will 
vary based upon the depth to groundwater) . 

Table 4-1 QAPP Addendum Page 1of1 



Table 4-2 
Summary of Field QC Samples for Groundwater Sampling 

Basewide Background Study 
Holloman Air Force Base, New Mexico 

TAL Metals TAL Metals 
Radlonuclldes 

Monitoring Well Analysis Analysis 
Identification (60108/60208/ (60108/60208/ Analysis 

(900/E903.0/E904.0/ 
Number 7470A) 

FILTERED1 

MW3903 1 
SS61-MW01 1 
SS61-MW1 1 1 
MW-19-03 1 
MW-21-04 1 
MW-29-01 1 

MW30&33-01 1 
MW30&33-02 1 
TDS-MW01 1 
TDS-MW02 1 
TDS-MW03 1 
TDS-MW04 1 
MW-23-01 1 
MW-23-04 1 
S10-MW4 1 
S1-MW1 1 
S1-MW2 1 
S1-MW5 1 

MW-BG-04 1 
MW-01 1 
MW-06 1 
MW-13 1 

MW58-03 1 
MW37-06 1 
MW04-01 1 
MW38-01 1 
MW24-05 1 
MW24-03 1 
MW24-01 1 
MW41-04 1 

Subtotal 30 

Field Duolicates 3 
Matrix Soike (MS) 2 
Matrix Spike 
Duolicate IMSD\ 2 

Total Number of 
Samples 37 

Notes: 
TAL =Target Analyte List 

(6010B/7470A) =Method Number 

NAPs = Natural Attenuation Parameters 
TDS =Total Dissolved Solids 
QNQC = Quality Assurance/Quality Control 

7470A) 

UNFIL TERED1 E905.0 Mod./E907.0) 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

30 30 
QA/QC Samoles Reauired 

3 3 
2 2 

2 2 

37 37 

NAPS2 

(310.1/SW23208/325.2/3 
53.2/4500S-F/9056/ 

E350.1 ) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

30 

3 
2 

2 

37 

'Two separate samples will be collected for TAL metals; one will be unfiltered, and one will be collected through a 0.45 micron filter. 
2 NAP analysis includes: Alkalinity, Ammonia, Chloride, Nitrate, Nitrite, Suttate, and Sulfide. 

Table 4-2 QAPP Addendum 

TDS 
(160.1 ) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

30 

3 
0 

0 

33 
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