NO00204.AR.004161
NAS PENSACOLA
5090.3a

LETTER REPORT SITE ASSESSMENT ADDENDUM 3 UNDERGROUND STORAGE TANKS
681 AND 682 NAS PENSACOLA FL
4/23/2002
TETRA TECH




TETRA TECH NUS, INC.
1401 Oven Park Drive * Suite 102 « Tallahassee, FL 32312
(850) 385-9899 « FAX (850) 385-9860 » www.tetratech.com

TTNUS/TAL-02-032/0231-4.3

April 23, 2002

Project Number 0231

Tracie Vaught, P.G.

Remedial Project Manager

Technical Review/Federal Facilities

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Reference:
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Ms. Vaught:

Tetra Tech NUS, Inc. (TTNUS) is pleased to submit this Site Assessment Report (SAR) Addendum No.3
for Underground Storage Tanks (USTs) 681 and 682 located at Naval Air Station Pensacola (NASP),
Pensacola, Florida. This SAR Addendum No. 3 has been prepared for the U.S. Navy Southern Division
Naval Facilities Engineering Command under Contract Task Order 0098, for the Comprehensive Long-
term Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888.

The purpose of the investigation was to address comments from Florida Department of Environmental
Protection (FDEP) dated November 9, 2001 on the SAR Addendum No.2.

CLEAN Contract No, N62467-94-D-0888
Contract Task Order No. 0098

Site Assessment Report Addendum No. 3, Underground Storage Tanks 681 and 682,
U.S. Naval Air Station Pensacola, Pensacola, Florida
FDEP #179202973




PREVIOUS INVESTIGATIONS

Investigations conducted at USTs 681 and 682 included a Tank Closure Assessment (NASP Public
Works, July 19, 1995), a SAR (TTNUS, January 2000), a SAR Addendum (TTNUS, January 23, 2001), a
SAR Addendum No. 2 (TTNUS, October 26, 2001), and this SAR Addendum No. 3.

The initial SAR field activities were conducted during October 1999, and included Direct-Push Technology
(DPT) soil sampling of subsurface soil, installation of five (5) monitoring wells using a drill rig and hollow
stem auger, and groundwater sampling. The subsurface soil was anailyzed for gasoline and kerosene
analytical group (KAG) parameters (Table B, Chapter 62-770, Florida Administrative Code), total halides,
and fractional organic carbon (FOC). Groundwater samples were analyzed for KAG parameters and
natural attenuation parameters (sulfate, nitrate, and dissolved gases[methane, ethane, and ethene]). In
January 2000, TTNUS submitted the SAR summarizing the findings of the investigation.

Upon review of the SAR, FDEP issued a letter (Attachment A; March 1, 2000) providing comments on the
SAR and requiring the preparation of a SAR Addendum for the site. SAR Addendum activities conducted
during October 2000 included DPT sampling of subsurface soil for KAG parameters. A Synthetic
Precipitation Leaching Procedure (SPLP) leachate was also énalyzed for the stated analyses. An
additional monitoring well was installed near former temporary well TW-4. Groundwater samples were
analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), PAHs, TRPH, 1,2-dibromoethane
(EDBY), and total lead. In January 2001, TTNUS submitted the SAR Addendum in response to the FDEP
request. The SAR Addendum addressed the FDEP comments and detailed the fieldwork conducted in
October 2000. Upon review of the SAR Addendum, FDEP issued a second letter (Attachment A; April 16,
2001) providing comments on the SAR Addendum.

On August 24 and 25, 2001, TTNUS personnel conducted additional fieldwork to address the SAR
Addendum comments. Two soil borings were advanced to 20 feet below land surface (bis) in the vicinity
of MW-1S and MW-2S (Figure 1; Attachment B). Soil samples were collected at 5-ft. intervals for soil gas
screening. The soil gas screening did not indicate eievated soil gas concentrations. Two subsurface soil
samples were collected from the vadose zone, analyzed for BTEX, PAHs, TRPH, and evaluated by SPLP.
None of the analytes analyzed for were detected above the instrument detection limits.

TTNUS personnel also collected and analyzed groundwater samples from three monitoring wells (MW-18S,
MW-2S, and TW-4) (Figure 1; Attachment B). The groundwater samples were analyzed for Volatile
Organic Compounds (VOCs), PAHs, TRPH, EDB, and total lead. 1-methyinaphthalene (47 ug/l), 2-
methyinaphthalene (57 pg/L), and TRPH (10,500 ug/L) were detected above the FDEP groundwater
cleanup target levels (GCTLs) in monitoring well TW-4. Although the concentrations for the two PAHs and
TRPH were above the FDEP GCTLs, they were below the Natural Attenuation Default Concentrations for
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a source well prescribed by Chapter 62-770, F.A.C. On October 26, 2001, TTNUS submitted the SAR
Addendum No.2 in response to the FDEP request. The SAR Addendum No.2 addressed the FDEP
comments and detailed the fieldwork conducted in August 2001. Upon review of the SAR Addendum
No.2, FDEP issued a third letter (Attachment A; November 9, 2001) providing comments on the SAR
Addendum No.2. To address these comments TTNUS completed additional fieldwork. This letter report
summarizes the fieldwork and each comment in tum. Conclusions and recommendations for the site are
provided in dedicated sections.

FIELD WORK METHODOLOGY AND RESULTS

roundwater Investigation Resuilts

On March 12, 2002, TTNUS collected groundwater samples from onsite monitoring wells MW-1S (sample
NASP-681/682-MW1S) and TW-4 (sample NASP-681/682-TW-4) (Figure 1; Attachment B). in addition,
quality assurance samples including, one equipment blank and one trip blank were coilected. The
groundwater sample from monitoring well MW-1S was analyzed for EDB (EPA 504.1), and the sample
from monitoring well TW-4 was analyzed for TRPH (FDEP FL-PRO).

The groundwater sample analytical results are summarized in Table 1 (Attachment C), and the full data
package is included in Attachment E. EDB was not detected above the instrument detection limit of 0.02
ug/L in the groundwater sample from monitoring well MW-1S. FDEP's GCTL for EDB is 0.02 uglL
(Chapter 62-777, FAC). TRPH was detected at 18,000 ug/L in the groundwater sample from monitoring
well TW-4, The detected concentration of TRPH exceeded the FDEP GCTL of 5,000 ug/l, but was less
than the Natural Attenuation Default Concentration for a source well prescribed in Chapter 62-770, FAC.

Two rounds of groundwater level measurements were conducted on November 27, 2001 and March 12,
2002. Each monitoring well top of casing elevation was previously surveyed by a Florida licensed
professional surveyor (TTNUS, SAR,January 2000). The north rim for each top of well casing was
surveyed to the nearest 0.01 foot relative to the North American Vertical Datum 1988. The water table
elevation was calculated by subtracting the depth to water from the top of casing elevation. The results
are included in Attachment D. Groundwater flow maps (Figures 2 and 3) are included in Attachment B.

RESPONSE TO COMMENTS
1. The EDB detection limit (1 ug/L) for the most recent groundwater sampling/analysis event was above

the previous detection of 0.54 ug/L at MW1S and well above the primary standard of 0.02 ug/L.
Therefore, the monitoring wells should be resampled for EDB analysis.
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Monitoring well MW-18 was re-sampled on March 12, 2002 for EDB. The groundwater sample from
monitoring well MW-1S was analyzed for EDB by Environmental Protection Agency method 504.1
resulting in an analytical detection limit of 0.02 ug/L. EDB was not detected in the groundwater sampie
above the instrument detection limit.

2. The TRPH concentration of 10.5 mg/L (duplicate had 14.9 mg/L) at TW4 increased from the previous
detection of 8.8 mg/L. Therefore, TW4 should be resampled for the site parameters to determine if a
decreasing trend in concentrations can be established prior to determine the appropriateness of the

monitoring only proposal.

Monitoring well TW-4 was resampled on March 12, 2002 for TRPH. The groundwater sample from
NASP-681/682-TW-4 was analyzed for TRPH by FDEP method FL-PRO. TRPH was detected at 18,000
ug/L. The historic concentrations are presented below.

Monitoring Well Date TRPH Concentration (ug/L)

October 20, 2000 8,800
TW-4 August 25, 2001 10, 500, duplicate sample 14,400
March 12, 2002 18,000

The detected TRPH concentrations from each sampling event (October 2000, August 2001, and March
2002) increased in comparison to the previous concentration; however, the difference in concentrations is
relatively insignificant. The difference in the detected concentrations is most likely due to the limitations of
the laboratory sample preparation procedure and the analytical method. This is most apparent in the
analysis of the duplicate sample collected on August 25, 2001. There was an approximate 40% difference
between the sample (NASP-681/682-TW-4) and the duplicate sample (NASP-681/682-DUP2).

In addition, review of the dissolved oxygen concentration reported for the two wells (Appendix C) indicates
reduced dissolved oxygen concentration in source well TW-4, and higher dissolved oxygen concentration
in downgradient perimeter monitoring well MW-1. This trend is generally indicative of ongoing natural

attenuation processes.

3. Two complete rounds of water level elevation surveys at least one month apart should be completed
to establish site flow conditions, and to aid in determining which monitoring wells should be included in
future monitoring events.
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Two complete rounds of groundwater level elevation surveys were conducted on November 27, 2001 and
March 12, 2002. The results are included in Attachment D and presented graphically on Figure 2 and 3;
Attachment B. Based on the results the groundwater flow is toward the southeast.

RECOMMENDATIONS

Resuits of the groundwater sampling performed in March 2002 indicate that natural attenuation is a viable
option for the UST 681/682 Tank Site. EDB was not detected in the groundwater sample from monitoring
well MW-1. TRPH was detected in the groundwater sample from monitoring well TW-4, but at
concentrations below the required Natural Attenuation Default Concentrations for a source well prescribed
by Chapter 62-770, F.A.C. 1tis expected that the site will receive a No Further Action (NFA) within five (5)
years. Therefore, quarterly monitoring for natural attenuation of the previously detected PAHs, and the
previously and currently detected TRPH contamination should be conducted for one year. After this one-
year period, the site should be re-evaluated.

The quarterly monitoring event should include groundwater elevation measurements in all on-site
monitoring wells and groundwater sampling of monitoring wells TW-4 (source well) and MW-1S and MW-
28 (perimeter wells). All three monitoring wells should be sampled for the foliowing parameters:

e BTEX by SW-846 8260B
e PAHSs by SW-846 8310
e TRPH by FDEP FL-PRO

The monitoring well samples should be analyzed for the foliowing field and natural attenuation parameters:

o turbidity

¢ specific Conductance

e temperature

e pH

e dissolved Oxygen

¢ carbon Dioxide

« oxidation-Reduction (REDOX) Potential
+ sulfide

o ferrous Iron

The laboratory, field, and natural attenuation parameters will be used 1o determine if natural attenuation is
possible, and if so, whether natural attenuation is occurring.
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Additionally, the Site should be included in the installation Restoration Program Operable Unit (OU) 2 so
the migration of the chiorinated solvent plume associated with OU 2 can be evaluated and tracked.

Sincerely,

ﬁWa Wkl

Gerald A. Walker, P.G.
Florida Professional Geologist No. 0001180
Tetra Tech NUS, Inc.

c Timothy Bahr, FDEP
Byas Glover, SOUTHNAVFACENGCOM
Greg Campbell, NAS Pensacola
Debbie Wroblewski, TTNUS
Mark Perry, file
Tallahassee, file
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ATTACHMENT A
FDEP Comment Letter



MAY-16-2008 14:47 FROM v o ——+ - =

-~

Department of
Environmental Protection

Job Bush Twin Tawers Buillding David B. Strube
Govemnor 2600 Biakr Stone Road Secretary
Tam,msmuoo T

March 1, 4000

Mr. Byas Glover

Code 18410

Southern Division

Naval Facilities Engineering Command
2155 Bagle Dxive

P.0. Box 180010

North .Charleston, Scuth Carolina---25413-8010 - o e e v sy s -

RE: Site Assessment Report for Tanks 681 and 682, NAS
- pensacola, DEP Facility #179202973 :

Dear Mr. Glover:

I have completed the technical review of the above
referenced document dated January 2000 {received January S,
2000). Based on my own review of the data, it is not
evident that the plume from OU 2 is commingled with a
petroleum contaminant plume at the site. It is highly
probable that petroleum contamination is present in the soil
and groundwater in the area south of former UST 681. I
recommend completing the investigation of this site under -

the petroleum program.

I have the follawing comments that must be addremsed in
an Addendum Report for this eite in order to meet the :
requirements of Chapter 62-770, Florida Administrative Code

(BPAC) .

1. No soil borings or monitoring wells are located in the
vicinity of “former TW-4," where groundwater o
contamination was detected during the CA. I recommend
that a soil boring and monitoring well be place. in this
location to determine the nature and extent of ’
petroleum contamination in the soil and groundwater. A
monitoring well in this location would also demonstrate
if the plume from OU 2 extende acroso the oite.

2. Soil borings SB02 and SB03 exhibited high organic vapor
readinge, however, only one coil sample (SB031214) was
collected from an elevated interval and analyzed by
mobile lab. It is not clear if high OVA readings may
be attributed to volatile organic halocarbono. I :
recommand that at least one socil sample be collected

"Protect, Conserve and Manage Florida's Environmant and Natural Resowrces”

Printed on recycied paper.
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Mr. Byas Glover
Page Two
March 1, 2000

from an interval exhbiting Ligh OVA seadiugs for
laboratory analysis.

3. Leachabilty testing should also be conducted within the
interval exhibiting high OVA readings. I recommend
that at least one leachability sample be collected from
the appropriate interval in the soil boring proposed in

Comment 1.
only page 5-1 was included in Sectiom 5.0, Conclusions

and Recommendation. Any missing pages should be
submitted with the final document. '

5. A Professional Engineer or Geologist should certify the
final document in accordance w:l.th Chapter 62 770 490

FRAG: . . - tos

6. Appendix B, SAR Summary Sheet: The site location
should be corrected to Pensacola, Florida.

If I can be of any further assistance with this matter,
please contact me at (850) 921-998%. )

Sincerely,

9005"\' 7‘~ 1"‘7‘#_
" Joseph F. Fugitt, P.G.
Remedial Project Manager

-~ eeg: Greg Campbell, NAS Pensacola
Charlie Goddazd, FDEP Northwe

Reviewe :
Timothy J. % G.

Professional Geologist Superv
" Bureau of Waste Cleanup” .-

3 >bo

Pmnluuuynh‘m-
' . TOTAL P.@3
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o130 iz
Department of
Environmental Protection
Goveor 2600 Blai Stome N P ety

Tallahassee, Florida 32399-2400
April 16, 2001

Mr. Byas Glover

Code 18410

Southern Division

Naval Facilities Engineering Command

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Site Assessment Report Addendum for Tanks 681 and 682,
NAS Pensacola, DEP Facility #179202973

Dear Mr. Glover:

I have completed the technical review of the above
referenced document dated January 23, 2001 {(received January
24, 2001). I have the following comments that must be
addressed in an Addendum Report for this site in order to
meet the requirements of Chapter 62-770, Florida
Administrative Code (FAC).

1. ©Soil sample results exceed leachibility criteria for
benzene and ethylbenzene. The report should be revised
to state this.

2. SPLP sample results indicate l-methylnaphthalene, 2-
methylnaphthalene, toluene, and Xylene exceed
leachibility criteria. Benzene detection limits were
elevated (50 ug/L); therefore, it is not clear if
benzene exceeds leachibility criteria in this sample.

3. The geologist log of the soil boring at TW-4 indicate
that the SPLP sample may have been collected from within
the saturated zone therefore, it is unclear if the data
indicates subsurface soil or groundwater conditions.

4. The geologist log of the soil boring at TW-4 indicates
the presence of a petroleum sheen or potential free
product at the location of TW-4; therefore, the presence
or absence of free product should be confirmed at this
location.

"Protect, Conserve and Manage Florida's Environment and Natural Resources”

Printed on recycled paper.




Mr. Byas Glover
Page Two
April 16, 2001

It is not clear if monitoring for natural attenuation
(MN2) is the appropriate remedial alternative at this time.
I recommend resampling monitoring wells TW-4, MW-1S, and MW-
25 for VOCs, PAHs, EDB, and TPHs. Based on an evaluation of
the analytical results from these monitoring wells, a free
product assessment may be required in the vicinity of TW-4.
Additional assessment may also be required downgradient of
MW-1S to determine the extent of EDB exceedence in the

groundwater.

If I can be of any further assistance with this matter,
please contact me at (850) 921-9989.

Sincerely,

Vooupte F. Fucith

Joseph F. Fugitt, P.G.
Remedial Project Manager

cc: iiiiwi iiiiacola
Charlie Goddard, FDEP Northwes i ict

Reviewed by:

T&% G.

Professional Geologist - Supervi
Bureau of Waste Cleanup

Yllol

7

Date

Jac %95 . ESN _%AZ

Printed on recycled paper.




Department of
Environmental Protection

Jeb Bush Twin Towers Building David B. Struhs
Governor 2600 Blair Stone Road Secretary
Tallahassee, Florida 32399-2400

November 9, 2001

Mr. Byas Glover

Code 18410

Southern Division ]

Naval Facilities Engineering Command

2155 Eagle Drive

P.O. Box 150010

North Charleston, South Carolina 29419-9010

RE: Site Assessment Report Addendum No. 2 for Tanks 681 and
682, NAS Pensacola, DEP Facil%ty #179202973

%

Dear Mr. Glover: ’ [

I have completed the technical review of the above
referenced document dated October 26, 2001 (received October
29, 2001). I have the following comments that must be
addressed in an Addendum Report for this site in order to
meet the requirements of Chapter 62-770, Florida
Administrative Code (FAC).

1. The EDB detection limit (1 ug/l) for the most recent
groundwater sampling/analysis event was above the
previous detection of 0.54 ug/l at MW1S and well above
the primary standard of 0.02 ug/l. Therefore, the
monitoring wells should be resampled for EDB analysis.

2. The TRPH concentration of 10.5 mg/l {duplicate had 14.9
mg/l) at TW4 increased from the previous detection of 8.8
mg/l. Therefore, TW4 should be resampled for the site
parameters to determine if a decreasing trend in
concentrations can be established prior to determining
the appropriateness of the monitoring only proposal.

3. Two complete rounds of water level elevation surveys at
least one month apart should be completed to establish
site flow conditions, and to aid in determining which
monitoring wells should be included in future monitoring
events.

If I can be of any further assistance with this matter,
please contact me at (850) 921-9984.

"Protect, Conserve and Manage Florida's Environment and Natural Resources"

Printed on recycled paper.




Mr. Byas Glover
Page Two
November 9, 2001

Sincerely,

Tim J. Béiz, P.G.

Technical Review Secty

cc: Greg Campbell, NAS Pensacola
Terry Hansen, Tetra Tech NUS, Inc., Tallahassee
Charlie Goddard, FDEP Northwest District

Jac %_@ ESN _ﬁ/l{

Printed on recycled paper.
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ATTACHMENT C
Tables



Table 1

of Ch and y In
Naval Air Station Pensacola, Pensacola, Florida
Tanks 681 and 882

[Sample No. NASP-881/682-MW1S NASP-681/682-TW4
[Sample Location MW1S TW4
Collect Date 1212002 12,2002
Groundwater Criteria ' (ug/L)
t 0.02 - NA
Total Petroleum
5.000 NA 18,000

T Groundwater Criteria from Chapter 62-777, F.A.C.

! EPA 504.1, *FL-PRO

{Bold indicates the exceedance of the reguiatory limit.

[ Indicates the presence of a chemical at an estimated concentration

A trip blank and biank were collected with thase samples. EDB and TRPH were not detected in either blank.




ATTACHMENT D
Groundwater Level Measurement Sheet
Groundwater Sample Log
Huriba U-10 Water Quality Checker



Location:

Project Name:

Weather Conditions:
Tidally Infiuenced:

Tetra Tech NUS, Inc.

NAS Pensacola - 681/682 UST Site

681/6682 UST Site

NO231

Project No.:

clear, breezy, ~80 degrees

Yes

No_X__

JTA
F I H.Engle \@

Measuring Device:

Keck ET-89

Remarks:

TW-4: no id plate

MW-18 11/27/2001 | 1010 18.75 229 5.74 not applicable 18.01
MS-28 11/27/2001 | 1020 20.46 24 5.88 not applicable 16.18
MS-88 11/27/2001 850 18.66 23.9 638 not applicable 11.76
MW-4S 11/27/2001 930 24.29 228 221 not applicable ' 22.08
MW-58 11/27/2001 945 20.79 23.2 6.2 not applicable 14.59
TW-4 11/27/2001 [ 1045 not available 275 3.66 not applicable | not available
30GS146 | 11/27/2001 | 916 not available 31 8.21 not applicable | not available

* All measurements to the nearest 0.01 fot ahove mean sea level
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'ﬂ: TanTentus e GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: NAS Psnsacola - 681/682 UST Site Project No.: No12s 2“
Locatlon: 681/682 UST Site P ) H. Engle and M. Akers (IH
Weather Conditions: clear / breesy Measuring Device Heron Water Level lndiumv
Tidally Infiuenced: Yes ___ No_X_ Remarks:

30GS146 3/12/2002 | 1030 not available 31 75 not icable | not available
681/682-MW4S | 3/12/2002 1037 24.29 228 1.7 not applicable 22,59
681/682-MW5S | 3/12/2002 | 1045 20.79 232 555 not applicable 15.24
681/682-MW3S | 3/12/2002 1052 18.56 238 6.4 not applicable 12.16
681/682-MW2S | 3/12/2002 1100 20.46 234 39 not applicable 16.56
681/682-MW1S | 3/12/2002 845 18.75 229 495 not applicable 138

681/682-TW4 | 3/12/2002 | 920 not available 275 3 not applicable | not available

* Al meosurements fo the necrest 0.01 foot

Page _1__of _1_
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n#p

023
T | o recn s, i GROUNDWATER SAMPLE LOG SHEET
Page] of_1
Project Site Name: -l / A Sample ID No.: . WIS
Project No.: NBI22Z Sample Location:
” Sampled By:
] Domestic Well Data C.0.C. No.:
)[Monitonng Well Data . Type of Sample:
Other Well Type: /{Eow Concentration
[] QA Sample Type: } High Concentration

Temp. (C) | Turbidity

el i fua kT _
Monltor Reading (ppm): See Low Flow Purge Data Sheet

Well Casing Diametor & Material | 2.1 L |6, €6 [0-2%8-| 2. | 28 4499 11397 <2
ype: /% VC FsL lcgylozzs|ee.3 | & (392 [172.9¢ lofdo<
Towm wet Deptn (1D): 22.97 | @.0L le.6Yl0.839/22.4 | 4 1344 [73.9¢ [09/0
|static water Lovet wi): 2.5 7 | B S L 1. S4lo.324] 22.4 2 1344 |1Z2.9¢ logts
One Casing Volume(gavL): 8 54 U . G L1 16. S3 0. 240] 22.Y [ $.9¢ [ 1240 oSz
[start Purge wrs): 0SS
|End Purge ore): 0 G 22

Total Pumg Time (min): 37—

Analysis Preservative Container Requirements Collectsd

] EPR &O4.{ HC | 2 40m\ vrels Ceos

See Field Analytical Log Shests for Geochemical Parameters (i.e. natural attenuation).

‘ .Dupiluh 1D No.:

BL: To Be Determinec
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T | o reon s, GROUNDWATER SAMPLE LOG SHEET
Page 1 of 1
Project Site Name: [ dd / éve Sampie ID No.: - - TH-
Project No.: AL 2E NOIRT Sample Location: .
Sampled By:
| 0 Domestic Well Data C.0.C. No.:
onitoring Well Data Type of Sample:
Other Well Type: ] Low Concentration
0 QA Sample Type: [ High Concentration

Time: /D208 , Visual |Standard m8/om °c NTU

Date: — Volume pH 8.C. Temp. (C) | Turbidity DO B | -FBP~
Method: /% j g % .
Monitor Reading (pdrh): See Low Flow Purge Data Sheet .
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Tetra Tech NUS, inc.

EQUIPMENT CALIBRATION LOG

PROJECTNAME : SAR Addendum No.3 INSTRUMENT NAME/MODEL: Horiba U-10
SITE NAME: Tanks 681/682 MANUFACTURER: Horiba
PROJECT No.: N0231 SERIAL NUMBER: 810017
Date  |Instrument Person Instrument Readings |Calibration Remarks
of 1.D. Performing Standard and
Cdlibration] Number Cadlibration (Lot No.) Comments

3/12/2002

H.Engle 4.01 4.01 4.01 4.01 2845|pH
3/12/2002 H.Engle 0 0 0 0 2845|NTU
3/12/2002 H.Engle 4.49 4.49 4.49, 4.49 2845|ms/cm
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Tetra Tech NUS, Inc,

EQUIPMENT CALIBRATION LOG

PROJECTNAME :  SAR Addendum No. 3 INSTRUMENT NAME/MODEL: Horiba U-10
SITE NAME: Tanks 681/682 MANUFACTURER: Hortlba
PROJECT No.: NO231 SERIAL NUMBER: 812037
Date Instrument Person Instrut T R Calibration Remarks
of 1.D. Performing Standard and
Cdlibration Cadlibration (Lot No.)

Comments

3/12/2002 M. Akers 401 4.01 4.01 4.01 2845,pH
3/12/2002 M. Akers 0 0 0 0 2845{NTU
3/12/2002 M. Akers 4.49 4.49 4.49 4.49 2845|ms/cm




ATTACHMENT E
Data Validation Report
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Tetra Tech NUS, Inc. Internal Correspondence
TO: Mr. Terry Hansen DATE: April 10, 2002
FROM: Suzanne I. Smith CccC: File

SUBJECT: Organic and Inorganic Data Validation - VOC, PAH, EDB, TPH, and Lead
CTO098 — NAS Pensacola
SDG 203058

SAMPLES: 4/Aqueous

EQ. BLANK NASP-681/682-MW1 NASP-681/682-TW4
TRIP BLANK-031202

OVERVIEW

The sample set for CTO098, SDG 203058; Naval Air Station Pensacola, Pensacola, Florida consists of
two (2) aqueous environmental samples, one (1) equipment blank, and one (1) trip blank. NASP-
681/682-TW4 was analyzed for Total Petroleum Hydrocarbons (TPH) only. NASP-681/682-MW1 was
analyzed for Ethylene Dibromide (EDB) only. The equipment blank was analyzed for select Volatile
Organic Carbons (VOCs), Polycyclic Aromatic Hydrocarbons (PAHs), EDB, TPH, and Lead. The
equipment blank also applies to SDG 203052, The trip blank was only analyzed for select VOCs.

The samples were collected by Tetra Tech NUS on March 12, 2002 and analyzed by GPL
Laboratories. All analyses were performed in accordance with Naval Facilites Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria and analyzed according to SW-
846 Method 8260B (VOCs), EPA Method 504.1 (EDB), SW-846 Method 8270C (PAHSs), FDEP FL-
PRO (TPH), and SW-846 6010B (Lead) analytical and reporting protocols. The data in this SDG was
validated with regard to the following parameters:

Data Completeness

Holding Times

Laboratory method/fieki quality control blank results
Detection Limits

*
*

*

The symbol (*) indicates that all quality control criteria were met for this parameter.
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Memo: Mr. T. Hansen

April 10, 2002

Volatile and EDB Fractions

Equipment Blank Analysis

Samples Affected: none

Maximum Action
Analyte Concentration (ug/l) Level (ug/L)
Chioroethane 0.87J 435
Methylene Chloride 1.9 75
Toluene 1.2 6.0

An action level of 5x the maximum concentration has been used to evaluate the
sample for contamination in the equipment blank. Dilution factors and sample aliquots
were taken into account when evaluating for blank contamination. Positive results
less than the action level were reported as nondetects due to field blank
contamination.

Detections for methylene chioride in the equipment blank and trip blank were qualified as estimated “J"
due to its detection in the method blank at 1.4 ug/l. Samples were qualified based on the
contamination of the equipment blank, however, as it was the blank with the highest detection of
methylene chloride.

Continuing calibration requirements were not met for EDB analysis therefore all EDB results are
qualified as estimated *J". ’

All other quality control criteria were met for this fraction.

Polycyclic Aromatic Hydrocarbon Fraction

All quality control criteria were met for this fraction.

Total Petroleum Hydrocarbon Fraction

Equipment Biank Analysis

Samples Affected: none

Maximum Action
Analyte Concentration (mg/L) Level (mg/L)
TPH 0.44 22

An action level of 5x the maximum concentration has been used to evaluate the
sample for contamination in the equipment blank. Dilution factors and sample aliquots
were taken into account when evaluating for blank contamination. No positive results
less than the action level were reported.

All other quality control criteria were met for this fraction.




-Page -3
Memo: Mr. T. Hansen
April 10, 2002

Lead Fraction

Equipment Blank Analysis

Samples Affected: none

Maximum Action
Analyte Concentration (ug/L) Level (ug/l)
Lead 1.8 9.0

An action level of 5x the maximum concentration has been used to evaluate the
sample for contamination in the equipment blank. Dilution factors and sample aliquots
were taken into account when evaluating for blank contamination. No positive results
less than the action level were reported.

All other quality control criteria were met for this fraction.

Executive Summary

Laboratory performance: Detections for methylene chloride in the equipment blank
and trip blank were qualified as estimated "J". Continuing
calibration requirements were not met for EDB analysis
therefore all EDB results are qualified as estimated “J°.

Other factors affecting data quality: No other factors affected data quality.

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for
Organic Data Validation (February, 1996), and the NFESC guidelines “Navy Installation Restoration
Chemical Data Quality Manual” (September, 1999). The text of the report has been formulated to
address only those problems affecting data quality.

“| attest that the data referenced herein was validated according to the agreed upon validation criteria
as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).”

Suzanne |. Smith

Project Chemist
Tetra Tech NUS, Inc.




Qusiifier Codes: .

= Leb Blsnk Contamination
FlelchrkConhm
Calibration (I.c..%RSDs %Ds, ICVs, ccv:.RPDs. RRFs, eic.) Noncompliance
MSMSD Noncompliance i .
LCSACSD Noncompliance
Lab Duplicaty imprecision oy
Field Duplicate Imprecision .
Holding Time Exceedance
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Sample Preservation
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APPENDIX A
‘Qualified Analytical Results
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T CTOA46-NAS PENSACOLA SR
. _ .. WATER DATA L R
""" GPL LABORATORIES
_ SDG: 203058

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID: -
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

EQ. BLANK
0312102
203058-003-03-3
NORMAL

00%

uaL

NASP-681/682-MW-1
- 0312/02
203058-002-01-1
NORMAL ‘
00% |
van ‘

TRIP BLANK-031202
03/12/02
203058-004-01-1
NORMAL

0.0%

uGL

HESULT\ QUAL

VOLATILES
1,1,1-TRICHLOROETHANE

/ CODERESULY _QUAL CODE 'RULT QUAL

CODE

RESULT

CODE

QUAL

1,1,2,2-TETRACHLOROETHANE

|~
(=] [ =
-~

1,1,2-TRICHLOROETHANE

e~

1,1-DICHLOROETHANE

-

1,1-DICHLOROETHENE

alalalala

clciciclc

1,2-DIBROMOETHANE

7]
n

002 T [C

1,2-DICHLOROBENZENE

-

1,2-DICHLOROETHANE .

clc|ciclere]
-

—

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

el

2-CHLOROETHYL VINYL ETHER

djalalajajajolafalalal-

-
(=

]
clele|elelelc]ele]c|c|e

afafafeufa]|a

cjcjcicic|ac

—4BHOMOFTUOROBERZENE .

BENZENE

BROMODICHLOROMETHANE

. ’
11
L
|11

BROMOFORM

BROMOMETHANE -

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

Cl$-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

c|cjcjc|cle|Cl=|cjciclcicic|c|c

\]

T A

-METHYLENE CHLORIDE
.- O-XYLENE .

cicjm|c|c|cjc|c|cicl~|cjcic|c]c|c|cic

el
>y

Y JOry Qury piy Uy pUFY JIFY Py Y Uy FTY DI QU JIFY P JENY Jary By pury

clc

alajalajalala]alajalalala]a]a]sfa]a]=

__*_TETRACHLOROETHENE v
WAV_RES.DBF o002

clewriclcic|c|c|e]c|eiclc|clclc|c]c]e



: WATER DATA
GPL LABORATORIES
SDG: 203058

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

CTO1 46-NAS.PENSZ COI.A "

0.0%

NASP-681/682-MW-1
03/12/02
203058-002-01-1
NORMAL

0.0 %

uer

TRIP BLANK-031202
03/12/02
203058-004-01-1
NORMAL

0.0%

ueA

VOLATILES
TOLUENE

AL

CODE|

T ___QUAL

CODE

RESULT

QUAL __ coDE|

RESULT

QUAL CODE

TRANS-1,2-DICHLORQETHENE

—— TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

[ [ =4 [~ I =

falalalas

VINYL CHLORIDE

(= [~ [ =] g

1
1
1
1
1

cicicicia

WAV_RES.DBF
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WATER DATA TR s T R T " . Baa’ ]
‘GPL LABORATORIES ‘ o . : : T age :
SDG: 203058 : ' ’ ' ’
SAMPLE NUMBER: " EQ.BLANK

SAMPLE DATE: 03/12/02 1 11 1
LABORATORY ID: 203058-003-08-1 :

QC_TYPE: NORMAL

% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: UG

FIELD DUPLICATE OF:

RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT QUAL _ CODE|RESULT QUAL  CODE

POLYNUCLEAR AROMATIC HYDROCARBONS . i

1-METHYLNAPHTHALENE 011 - u

~2ELUOROBIPHENTYT - —86——

2-METHYLNAPHTHALENE 0.11 1]

ACENAPHTHENE 0.11 u

ACENAPHTHYLENE 0.11 u

ANTHRACENE 0.11 u

BENZO(A)JANTHRACENE 0.11 U

BENZO(AJPYRENE 0.11 U

BENZO(B)FLUORANTHENE 0.11 u

BENZO(G,H,)PERYLENE 0.1 u

BENZO(KIFLUORANTHENE 0.11 u

CHRYSENE 0.11 y

DIBENZO(A HIANTHRACENE 0.11 u

FLUORANTHENE. 0.11 u

FLUORENE 0.1 u

INDENO(1,2,3-CD)PYRENE 0.11 u

NAPHTHALENE - on v
—RFERPAERYL - 163

PHENANTHRENE 0.1 y

PYRENE 0.11 u

-\—lmmaww-y:&,,

WAA_RES.DBF " o4pam2




f!-‘.,‘,., ..CTO146-NAS. PENSA‘QBKB !"‘5""” .’J,.’L - e f;,tu . ”“i&u ”“”'N“Shw .
L WATERDATA " == S E . opma 4o P o
“GPL LABORATORIES = .. v SR v o : age
SDG: 203058 S L
SAMPLE NUMBER: EQ. BLANK ] NASP-681/882-TW-4
SAMPLE DATE: 0312102 03/12/02 7. : 11
LABORATORY ID: 203058-003-06-1 203058-001-01-1
QC_TYPE: : NORMAL NORMAL
% SOLIDS: 00% 00% 100.0% 100.0%
UNITS: : MaL MaL ,
FIELD DUPLICATE OF:
RESULY QUAL - CODEJRESULT GQUAL.  CODEJRESULT QUAL  CODEJRESULT QUAL  CODE
TOTAL PETROLEUM HYDROCARBONS _044° | 18° | | 4 |

4. WAT_RES.DBF 04/0402 ey . R




L CIGT.%NAS PENSACOLA

o .mwMa l.-

o

WATER DATA™ . - - { e - N
GPL LABORATORIES - ' e
SDG: 203058
SAMPLE NUMBER: EQ. BLANK
SAMPLE DATE: 03/12/02 I N 11l
LABORATORY ID: 203058-003-10-1 .
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: UG
FIELD DUPLICATE OF:
RESULT QUAL CODEEESULT QUAL CODE |[RESULT QUAL CODE{RESULT QUAL CODE
INORGANICS ' '
LEAD 1.8 ¥ |p |

WAM_RES.DBF
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HOLDING TIME . . ot v
04/04/02 -
Unts * Nsample Labid QcTyps Sort Samp Date | ExtrDats | Anal Date SAMPT.ODATE EXT'%)“?? SAMP-DATE
. EXTR_DATE | ANAL_DATE ANAL_DATE
var EQ. BLANK 203058-003-03-3 NORMAL EDB ox12pz | osnewz | oae2m2 6 Ve 10 «”
uaL NASP-681/682-MW-1 203058-002-01-1 NORMAL EDB 03122 | 03/1802 | 03222 ] 4 10
var EQ. BLANK 203058-003-10-1 NORMAL M o122 | oxnamz | oae1w2 6 3 o
vaL EQ. BLANK 203058-003-01-1 NORMAL ov 03/12/02 | 031902 | ox19/2 7 0 7
var TRIP BLANK-031202 203058-004-01-1 NORMAL ov onz2m2 | osnaw2 | oxrsmz 7 0 7
uar EQ. BLANK 203058-003-08-1 NORMAL PAH oxz2m2 | 031402 | osn1em2 2 v 5 7
MaL EQ. BLANK 203058-003-06-1 NORMAL TPH owzo2 | oxremz | o3eom2 2 r P 8
MaL NASP-681/882-TW-4 203058-001-01-1 NORMAL TPH o122 | os/14p2 | oazowz 2 6 8
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Results ss Reported by the Laboratory




GPL LABORATORIES, LLLP

Summary of Analytical Results
Client ID EQ. BLANK Prep Method: ES04 Analytical Method: ES04
GPL ID: 203058-003-03-3/3 Prep Date: 03/18/2002 Date Analyzed: 03/22/2002
Matrix: WATER Prep Time: 17:16 Time Analyzed 05:03
Date Collected: 03/12/2002 Prep Batch 53668 Analysis Batch 52942
Date Received: 03/13/2002
Parameter Result Rep Limit Units Qualifier D.F.
Ethylene DiBromide BQL 0.020 wk U 1

T 0”00 5




GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID EQ. BLANK Prep Method: FL_PRO Analytical Method: FL_PRO
GPL ID: 203058-003-06-1/2 Prep Date: 03/14/2002 Date Analyzed: 03/20/2002
Matrix: WATER Prep Time: 00:00 Time Analyzed 16:45
Date Collected: 03/12/2002 Prep Batch 53642 . Analysis Batch 52913
Date Received: 03/13/2002

Parameter Result Rep Limit Units Qualifier D.F.

TPH 0.4 0.18 mg/L 1

0000 .




GPL LABORATORIES, LLLP
Summary of Analytical Results
Client ID NASP-681/682-MW-1 Prep Method: E504 Analytical Method: E504
GPL ID: 203058-002-01-1/2 Prep Date: 03/18/2002 Date Analyzed: 03/22/2002
Matrix: WATER Prep Time: 17:16 Time Analyzed 04:34
Date Collected: 03/12/2002 Prep Batch 53668 Analysis Batch 52942
Date Received: 03/13/2002
Parameter Result Rep Limit Units Qualifier DF
Ethylene DiBromide BQL 0.020 w/L U 1

0ngo 4




GPL LABORATORIES, LLLP .
Summary of Analytical Results
Client ID NASP-681/682-TW-4 Prep Method: FL_PRO Analytical Method: FL_PRO
GPL ID: 203058-001-01-122 Prep Date: 03/14/2002 Date Analyzed: 03/20/2002
Matrix: WATER Prep Time: 00:00 Time Analyzed 20:21
Date Collected: 03/12/2002 Prep Batch 53642 Analysis Batch 52913
Date Received: 03/13/2002
Parameter Result Rep Limit Units Qualifier D.F.
TPH 8 0.18 mg/L 1

0000 ¢
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Support Documentation




GPL a2

Laboratories

' CASE NARRATIVE
CLIENT: TETRA TECH NUS INC.
PROJECT/SITE: PENSACOLA
WORK ORDER(S): 203058
REVIEW DATE: 03/29/02

The Case Narrative, Chain of Custody, Sample Receipt Checklist, and the cover page of the Analytical
Report are integral parts of GPL Laboratories’ report package. If you did not receive all of these
documents piease contact GPL immediately.

Sample Receipt
Four water samples were received on 03/13/02. The samples were delivered by Fed Ex. The samples
were received intact. Sample receipt conditions and temperatures are documented on the Sample
Receipt Checklist. - ’

Sample Analysis

Samples were prepared and analyzed by GPL using the analytical methodologies indicated on the
Analytical Report of Analysis.

Volatile Analysis

1. Two water samples were analyzed for volatile organic compounds using EPA method 8260B 25ml
purge.

2. Laboratory control sampie (LCS) was analyzed with the batch and result submitted.
3. BLK53681 had 1.4 ug/L of methylene chioride.
Semivolatile Analysis

1. One water sample was extracted by method 3520C. This sample was analyzed for semivolatile
organic PAH compounds, plus 1-Methylnaphthalene by using a modified low level method 8270C.

2. Due to insufficient sample volume, matrix spike and duplicate analysis was performed on a biank
spike and blank spike duplicate. There were four matrix spike recoveries outside of QC limits.

3. Due to a software limitation, the Form Vi and Form Vil's submitted in this data package are from the
run software. They could not be produced in the Enviroforms software.

Pesticides
1. Two water samples were extracted and analyzed for Ethylene dibromide using EPA method 504.

2. Matrix spike analysis was shared with work order #203052. A LCS was extracted and analyzed with
this batch of samples. )

3. Percent D for EDB was out of QC limits on both columns for continuing calibration K115141. Since
the observed response was greater than that of the initial calibration and no EDB was detected in the -
client samples, no further analysis was conducted.

(0 O O




GPL | | o2

Laboratories

6.

7.

CASE NARRATIVE
Surrogate BFB recovery was above QC limits on the RTx-CLP column for sample EQ. BLANK.
Concentrations reported on Form 1 are the higher values of results generated by two columns.
However, the analyst determines the most reliable results based on the evaluation of quality control
parameters. Fiagged concentrations (*) on Form 1 indicate that reported results are the lower values.
Due to software limitations, some forms were corrected manually.

Peaks for BFB (surrogate) were manually integrated on both columns for both samples.

Total Petroleum Hydroca

1.
2.
3.

Two water samples were extracted and analyzed for TPH-DRO using FLORIDA PRO methodologies.
The matrix spike and matrix spike duplicate analyses was not performed due to insufficient volume.
Total Petroleum Hydrocarbon (TPH) concentration for these analyses are calculated by linear
regression. Sumogate recoveries are caiculated using the average response factor of the initial
calibration.

Percent sﬁrmgate recovery of nonatriacontane was outside QC limits. It was determined that this )
surrogate compound could not be fully dissolved in the sample, thus, lower recoveries.

One laboratory control sample (LCS) was submitted with Ihis package.

Surrogate peaks for both samples were manually integrated

Metals

One water sample was analyzed only for lead by EPA SW846 methods.

A matrix spike, duplicate, and serial dilution were performed on the batch sample 203065-001. They
were within the control limits.

Calibration standards are verified against independent check standards purchaéed from a commercial
vendor of_ environmental standards.

All GPL QAJQC criteria were met.

(009
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GPL LABORATORIES, LLP
ANALYTICAL RESULTS
Project Name : Pensacola
Date Printe March 29, 2002
GPLID Client ID
203058-003-01-1/3 EQ.BLANK
203058-003-03-3/3 EQ. BLANK
203058-003-06-1/2 EQ. BLANK
203058-003-08-1/2 EQ. BLANK
203058-003-10-1/1 EQ.BLANK
203058-002-01-1/2 NASP-681/682-MW-1
203058-001-01-1/2 NASP-681/682-TW-4
203058-004-01-1/2 TRIP BLANK

00002




GPL LABORATORIES, LLLP
" Qualifier Definitions

1] = Indicates that the compound was analyzed for but not detected at or above the
reporting limit

Organics:

B = indicates that the anelyte was found in the associated blank as well as in the sample

D = Indicates that the analyte was reported from a diluted analysis

E = Indicates that the oonoentratlon detected exceeded the calabrahon range of the
instrument

J =Value is less than the reporting fimits but greater ttiain the MDL

P = Indicates that there is greater than 25% difference for detected pesticide/Aroclor
results between the two GC columns

Metals:

B = Indicates that the reported vaiue was less than the reportihg limit but greater than or
equa! to the IDL/MDL

"E Zindicates that reported value i§ estimated because of the possible presence of

interference (i.e., the serial dilution not within control limits)

H _ =Indicates that the element was found in the associated blank as well as in the sample .
and the value is greater than or equal to the reporting limit

N = Spiked sample recovery not within control limits

*

= Duplicate analysis not within control limits

012102
{:USER/G_SECURE/LOGFORMS/REPORTS/QUALDEF.DOC
Form:Gen-005

“00013




GPL LABORATORIES, LLLP -
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Contract
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. _ Fax (301) 840-1209 / of Pgs.
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Date/Time | Recelved By: Relinquished By: Recetved for Laboratory By: Date/Time
Pt |30 % /&I_m..«,,,,~
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GPL Laboratories, LLLP

Figure 1
_ SAMPLE RECEIPT CHECKLIST
W.0. No:  Aos.g? Carrier Name:

Crient Name: T - Jus — Prepared (Logged in) By: z gzé;é.,
DateReceived: ___2373/02 Project: _A/45” ¢z¢

" Time Received: 7033 4o " Site:
Received By: Lrads vmuowmmw No:
. . YES NO YES HNO
Aitlianifest Present? X __  TeipBianks: No. aseu_z_uu 2
. ‘ Field Blanks: No.of Sets - =
No._ Q8347777824  Equip. Blank: No.of Sets 7 = =
N o . “Field Duplicate: No.of Sets _ —_
Shipping Container in Good Condition? X . MSMSD:NoofSets___ - x
. Custody Seals Present on Shipping Container? _4 . VOAVials Have Zero Headspace? G K.
Condition: Broken ______ » . : ] g 2 )
- Ir.tact-not catet ¢ ;‘;igned Preservatives Acded to Samgle? 2
: Intact-dated snd signed 7 _ : , - :
) : » pH Chieck Required? -
Usage of Tamper Evident Type . Performed By? M —
Chain-of-Custody Present? X __  lcePiesentin Shipping Container? X% Lys>
Chain-of-Custody Agrees with Sample Lebels? - - — ‘Container#  Temp. - - Container# Temp.
Chaia-of-Custudy Signed? X » 32 S
" Packing Present in Shipping Container? Y _ :
Type of Packing M/ _ \—/Z —
Custody seals on Sample Bottles? - _'g ' j

Condition: Good ____ Broken

Total Number of Sample Botties [‘ . o }
Tetal Number of Samples - 7 _/',

Samples Intact?

X
Suficient Sample Votume for Indicated Test? A& PoeMa ?_gmm -
- - Date Cmd Y 777 S

Any NO response mus!bedelai!edhtheconmenls section below. [f iters are notappl‘-cabletopamwlu sarnples or coniracts, they -
shauld be marked N/AJ

COMMENTS: T Zngge [k 4sitld M oinpe, 2 pyais e TRl [nirc stael &7
M/’Ac- 2 o 7 J ~ . y

Date: 3, |
7 0017

SOP No: F.2vi1




GPL Laboratories, LLLP
Sample Preservation Check Documentation Form
Work Order: _L23557 TETgr2s - 4,5
Parameter: Quetals )T Prenct Classical | Cysnide | Sulfide | Rediology | Other
. OG | Parameters : !
Preservative: ] HNO3 H2804 | w280% H2S04 NaOH | NaOH | H2S04 | Preservations
pH Value <2 < <M] < >12 | > | <« |-
Client ID
VRS L2 "= TP Y LD /
. ¥ L2
1 £a. a0 - 42
l - l>
i ' e .
N
e
e ~——
\\
4
A i ’
[
}7/#, /s
. N
'Sample Preservation Check Performed By: _ o




