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March 14, 2001 

Project Number 0401 

Joe Fugitt, P.G. 
Remedial Project Manager 
Technical Review/Federal Facilities 
Florida Department of Environmental Protection 
2600 Blair Stone Road 
Tallahassee, Florida 32399-2400 

Reference: Clean Contract No. N62467-94-D0888 
Contract Task Order No. 0112 

Subject: Site Assessment Report Addendum 
For Site 2406, Saufly Field 
Naval Education and Training Professional Development and Technical Center 
Pensacola, Florida 

Tetra Tech NUS, Inc. (TtNUS) is pleased to submit the Site Assessment Report Addendum 
(SARA) for the referenced Contract Task Order (CTO). This report has been prepared for the 
U.S. Navy Southern Division Naval Facilities Engineering Command under CT0-0112, for the 
Comprehensive Long-term Environmental Action Navy (CLEAN) Contract Number N62467-94-D-
0888. 

Site Assessment Report Addendum Objectives. The objective of the SARA is to address 
concerns about the Site Assessment Report (SAR) expressed by the Florida Department of 
Environmental Protection (FDEP) in a technical review letter dated October 5, 1999. 

Previous Investigations. In May 1994 during routine water analysis at Saufly Field, benzene 
was detected at potable water well 4 in exceedance of FDEP regulatory limits. The well was 
consequently removed from service. A field investigation was performed by Health and 
Rehabilitative Services (HRS) in June 1994 and indicated that four abandoned USTs, designated 
804C, 804D, 804E and 804F, and the 10-inch product lines supplying the old refueling pits were 
possible sources of contamination. In response to this field investigation, a SAR investigation was 
initiated. SAR field activities conducted during April and May 1997 included a hand auger soil 
survey and the installation of nine shallow monitoring wells and one deep monitoring well. In 
March 1998, the Naval Air Station Pensacola (NASP) Navy Public Works Center (NPWC) 
submitted the SAR based on the investigative results. 

Upon review of the SAR, FDEP issued a letter providing comments on the SAR and requiring the 
preparation of a SAR Addendum for the site. The letter detailed eight (8) comments to be 
addressed in order to meet the requirements of Chapter 62-770, Florida Administrative Code 
(F.A.C.). A copy of the letter is provided in Attachment A. This letter report addresses these 
comments and, in so doing, provides a summary of the work performed by TtNUS and the 
resulting data. 
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Response To Comments. 

Comment 1. Additional assessment should be conducted to delineate the extent of contaminated 
soil and determine its source. Also, soil samples should be collected and analyzed for the 
gasoline and kerosene analytical groups in accordance with the procedures specified in the 
Department's February 3, 1998 memo entitled "Interim Guidance for Laboratory Analyses 
of Soil Samples for Petroleum Contamination Site Assessments". 

On August 9, 2000, TtNUS personnel completed seven soil borings (SB-1 through SB-7) to a 
depth of 42 feet below land surface (bis) at Site 2406 using Direct Push Technology (DPT). The 
soil borings were completed to further characterize the extent of contaminated soil and to 
determine its source. During soil boring operations, an onsite geologist recorded lithologic 
descriptions of the soil and screened the borings for excessively contaminated soil using a flame 
ionization detector (FID). Soil boring locations are shown on Figure 1, Attachment B. All sampling 
activities were conducted in accordance with TtNUS' FDEP approved, Comp OAP #980038. 

A single soil sample was collected from five of the soil borings (SB-1, SB-4 through SB-7) at the 
interval with the highest FID responses. When the reading was zero, an intermediate depth 
sample was collected. Following collection of the soil samples, the sample bottles were packed 
on ice and shipped via overnight transport to Accutest Laboratories in Orlando, Florida. The soil 
samples were analyzed for compounds specified in the Gasoline and Kerosene analytical groups. 
Soil sampling field forms and soil boring logs are provided in Attachment C. The analytical results 
for the soil samples are summarized in Table 1, Attachment D. A copy of the validated laboratory 
report is provided in Attachment E. 

No volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs), or total 
petroleum hydrocarbons (TPHs) were detected from the soil borings analyzed for Site 2406. 

Comment 2. A water table monitoring well should be installed approximately halfway between 
monitoring wells MW-4 and MW-6. During monitoring well installation, soils should be 
screened with an OVA. If contaminated or excessively contaminated soil is discovered, soil 
samples should be collected and analyzed for the gasoline and kerosene analytical groups. 

Monitoring well MW-11 was installed approximately halfway between monitoring wells MW-4 and 
MW-6 (see Figure 1, Attachment B). Standard split spoon samplers were used to collect soil 
samples for soil headspace gas screening in accordance with Chapter 62-770, F.A.C. None of 
the soil sampled was reported to contain a FID reading above background conditions, therefore, 
"excessively contaminated soil", as defined by Chapter 62-770, was not identified. The soil gas 
screening data, lithologic logs, and well installation logs are located in Attachment C. 

Comment 3. An intermediate depth monitoring well should be installed downgradient of MW-3. 
The well should be screened from approximately 65 to 70 feet below land surface. During 
monitoring well installation, soils should be screened with an OVA. If contaminated or 
excessively contaminated soil is discovered, soil samples should be collected and analyzed 
for the gasoline and kerosene analytical groups. 

Deep monitoring well DMW-12 was installed downgradient of monitoring well MW-3 (see Figure 2, 
Attachment B). Standard split spoon samplers were used to collect soil samples every five feet (ft) 
from 50 ft to 65 ft for soil headspace gas screening in accordance with Chapter 62-770, F.A.C. 
None of the soil sampled was reported to contain a FID reading above background conditions, 
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therefore, "excessively contaminated soil", as defined by Chapter 62-770, was not identified. The 
soil gas screening data, lithologic logs, and well installation logs are located in Attachment C. 

Comment 4. Further assessment work is required to determine if the deeper reaches of the Sand 
and Gravel aquifer continue to be contaminated with benzene or have been impacted by 
other constituents. A deep monitoring well should be installed between the abandoned 
potable water well #4 and monitoring well MW-3 and should be screened approximately 
130 to 140 feet below land surface. During monitoring well installation, soils should be 
screened with an OVA. If contaminated or excessively contaminated soil is discovered, soil 
samples should be collected and analyzed for the gasoline and kerosene analytical groups. 
A detailed lithographic log should be provided to depict the presence or absence of a 
confining layer between the surficial and deeper levels of the Sand and Gravel aquifer. 

Deep monitoring well DMW-13 was installed between abandoned potable water well #4 and 
monitoring well MW-3 (see Figure 1, Attachment B). Because mud rotary drilling was used for the 
monitoring well installation, continuous split spoons were not collected. However, lithologic 
descriptions of the well cuttings did not identify the presence of a clay confining layer. The 
lithologic and well installation logs are located in Attachment C. 

Comment 5. Monitoring wells MW-3, MW-4, DMW-10, and the wells requested above should be 
sampled and analyzed for the gasoline and kerosene analytical groups. Prior to sampling 
groundwater, a complete set of groundwater level measurements should be taken of all 
wells, including deep wells. 

On July 13 and 19, 2000, TtNUS personnel collected groundwater samples from monitoring wells 
DMW-10, DMW-12, and DMW-13 located on Site 2406. MW-3, MW-4, and MW-11 were not 
sampled due to drought conditions that caused a lower water table below the bottom of the 
monitoring wells. The monitoring well locations are shown on Figure 1, Attachment B. All 
sampling activities were conducted in accordance with Tetra Tech NUS, Inc., FDEP approved, 
Comp OAP #980038. 

All monitoring wells were purged prior to collecting groundwater samples. Purging and sampling 
were performed with a peristaltic pump using the low flow quiescent method. Following collection 
of the groundwater samples, the sample bottles were packed on ice and shipped via overnight 
transport to Accutest Laboratories in Orlando, Florida. The groundwater samples were analyzed 
for compounds specified in the Gasoline and Kerosene analytical groups. Groundwater sampling 
field forms are provided in Attachment F. The analytical results for the monitoring wells are 
summarized in Table 2, Attachment D. A copy of the validated laboratory report is provided in 
Attachment E. 

The groundwater sample from monitoring well DMW-12 was the only sample to contain VOCs. 
1,2-Dibromoethane, benzene, and total xylenes were detected in the groundwater sample 
collected from monitoring well DMW-12. 1,2-Dibromoethane and benzene were both detected at 
concentrations exceeding the Florida Groundwater Cleanup Target Levels (GCTL) of 0.02 µg/L 
and 1.0 µg/L, respectively. Benzene was detected at a concentration 400 times the Florida GCTL. 

The groundwater samples were also analyzed for PAHs, TPHs, and total lead. No PAHs were 
detected in the groundwater samples. TPH was detected in the groundwater sample from DMW-
13 at a concentration of 410 µg/L, which is less than the GCTL. Lead was not detected in any of 
the groundwater samples collected during this investigation. 
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On February 17, 2001, water level measurements were recorded for each onsite monitoring well 
using a water-level indicator probe. The depth-to-water measurements, along with top-of-casing 
elevations, were used to calculate groundwater elevations. Monitoring wells MW-2, MW-3, MW-4, 
MW-6, MW-7, and MW-8 were dry at the time of measurement, and monitoring well MW-9 
(located inside a building) was inaccessible. Based on the recorded elevations in the remaining 
monitoring wells, the groundwater appears to flow to the north-northwest. Figure 2, Attachment B 
depicts the groundwater elevations. Depth-to-water measurements, top-of-casing elevations, and 
groundwater elevation data are provided in Table 3, Attachment D. 

Comment 6. A diagram should be provided showing the 1 O" product line, the four abandoned 
USTs (804-C-F), abandoned potable water well #4, and monitoring wells installed for site 
assessment to better delineate the spatial relationship between potential sources of 
contamination and impacted wells. 

Figure 1, Attachment B provides the locations of the 10-inch product line, the four abandoned 
USTs, abandoned potable water well #4, and the monitoring wells at Site 2406. 

Comment 7. Please specify whether there are any other private supply wells (including potable, 
irrigation, and industrial} within a J4 mile radius of the site or any municipal or public water 
supply wells within Y2 mile radius of the site. 

According to a permit listing from the Northwest Florida Water Management District (NFWMD) 
dated February 21, 2001, seventeen private supply wells are located on Saufly Pines Road, south 
of Saufly Field. This road is the only residential road within a 14 mile of Site 2406 on which private 
wells are located. The exact number of these wells actually located within 14 mile of the site is 
unknown. According to the same NFWMD permit listing, no municipal or public water supply 
wells, other than those located at Saufly Field and referred to in the SAR, are located within a % 
mile radius of Site 2406. 

Comment 8. Slug tests should be performed on a minimum of three monitoring wells to determine 
site specific aquifer properties. The data used in the SAR to estimate hydraulic conductivity 
was from Site 3810 N and Site 3221 SW of Naval Air Station Pensacola. 

On July 27, 2000, TtNUS conducted aquifer slug tests in monitoring wells DMW-10, DMW-12, and 
DMW-13. Because the screened section of each well tested was completely submerged, only 
falling head tests (slug introduced to the well or slug-in) were conducted. Slug test data was 
recorded using an lnSitu Hermit 1000® data logger and down well pressure transducer. A 
minimum of two falling head tests was performed at each well. In each case, successive tests 
were initiated once the water level in the well returned to 90% (minimum) of equilibrium 
conditions. Slug test data is provided in Attachment G. 

A total of six slug tests were performed in the three wells. Of the six tests, four tests (one from 
deep monitoring wells DMW-10 and DMW-13, two from deep monitoring well DMW-12) are 
considered to be representative and are used in estimating the groundwater seepage velocity. 
Slug test data, seepage velocity calculations, and hydraulic gradient calculations are provided in 
Attachment G. Monitoring wells DMW-10 and MW-11 were used to calculate the vertical 
hydraulic gradient as the nested well pairs on the site all contained one dry well. The estimated 
vertical hydraulic gradient for Site 2406 is 0.0024 feet/foot downwards. 

The horizontal hydraulic gradient calculations estimate the gradient to be 0.011 feet/foot. Using 
this hydraulic gradient, a hydraulic conductivity of 3.551 X 10-4 feet/second, and an effective 
porosity of 0.15, the estimated groundwater seepage velocity is 1,297 feet/year. 



Mr. Joe Fugitt, P.G. 
Florida Department of Environmental Protection 
March 14, 2001-Page 5 

The velocity estimation above does not take into consideration natural processes that effect 
groundwater movement such as advection, dispersion, and retardation. When retardation is 
taken into account, by introducing a retardation factor into the velocity equation (Attachment G), 
the estimated groundwater seepage velocity decreases to 717 feet/year. 

Conclusions. 

• Current groundwater elevation data indicates a groundwater flow towards the north-northwest 
of the site. 

• Groundwater samples collected from deep monitoring well DMW-12 exceeded FDEP's 
GCTLs for 1,2-dibromoethane and benzene. 

• Soil samples collected from Site 2406 soil borings did not contain "excessively contaminated 
soil" or analyzed compounds at concentrations exceeding detection limits. 

• The estimated vertical hydraulic gradient for Site 2406 is 0.0024 feet/foot downwards. The 
horizontal hydraulic gradient is estimated to be 0.011 feet/foot. Using this horizontal hydraulic 
gradient, a hydraulic conductivity of 3.551 X 10"4 feet/second, and an effective porosity of 0.15, 
the estimated groundwater seepage velocity is 1,297 feet/year. When retardation is taken into 
account, the estimated groundwater seepage velocity decreases to 717 feet/year. 

Recommendations. Based upon the findings of the current SARA and historical data, TtNUS 
recommends further assessment in order to determine the source of the contamination at Saufly 
Field, Site 2406. Once the source is determined, TtNUS recommends that a Remedial Action 
Plan addressing groundwater be prepared for the site. 

If you have any questions with regard to this submittal, please contact me at (850) 385 -9899. 

Sincerely, 

Gerald A. Walker, P.G. 
Task Order Manager 
Florida License No. PG-0001180 

SS/gw 

Enclosures 

CC: B. Glover, SOUTHNAVFACENGCOM 
D. Wroblewski (cover letter only), TtNUS 
M. Perry/(unbound), TtNUS 
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Department of 
Environmental Protection 

Lawton Chiles 
Governor 

Twin Towers Building 
2600 Blair Stone Road 

Tallahassee, Florida 32399-2400 

Virgiria B. Wetherell 
Secretary 

April 9, 1998 

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: Saufley Field, Site 2406 
Naval Education and Training Professional Development and 
Technical Center, Pensacola, Florida 
FDEP #178628753 

Dear Mr. Glover: 

I have completed the technical review of the Site Assessment 
Report (SAR) dated March 1998 (received March 9, 1998) submitted 
for this site 2406. Please submit a Site Assessment Report 
Addendum which addresses the comments in the attached memorandum 
from David Grabka . 

If I can be of any further assistance with this matter, 
please contact me at (904) 921-9989. 

cc: 

TJB 

r~/ 
1
)Hncerely,. ,.!,_ / / :(./ 

// / /~10 / ·%·' 

(~/~~:f;t:t~'//' 
/John W. Mitchell 

/ Remedial Project Manager 

Dean Spencer, NAS Pensacola 
Greg Campbell, NAS Pensacola 
Tom Moody, FDEP Northwest District 
--qz.c 
'<:.) ~ :--. ..----lA 

t:.6 \ '/ JJC 
n ,) .-
\.( i(/ 

tj 

; i 
' / 

ESN ~SI// 

"Protect, Conserve and Aianage Florida's Environmenr and Natural Resources" 



l\'lemorandum 

Florida Department of 

Environmental Protection 

• 

• 

• 

TO: 

THROUGH: 

FROM: 

DATE: 

SUBJECT: 

John 1\1.itchell, E.S. III, Remedial Project Manager, Technical Review Section 

Tim Bahr, P.G. Supervisor, Technical Review Section·{ 

David P. Grabka, E.S. I, Technical Review Section (';c}y 
1 '"-,-<() 

April 1, 1998 

Site Assessment Report (SAR), March 3, 1998, Site 2406, Saufley Field, 
Naval Education and Training Professional Development and Technical Center 
(NETPDTC), Pensacola, Florida, DEP Facility ID# 178628753 

I have completed my review of the Site Assessment Repon (SAR), prepared by the Navy Public 
Works Center, for the above-referenced facility. In order to meet the requirements of Chapter 
62-770, Florida Administrative Code (F.AC.), the following comments need to be addressed in a 
Site Assessment Report Addendum: 

( 1) Additional assessment should be conducted to delineate the extent of contaminated soil 
and determine its source. Also, soil samples should be collected and analyzed for the gasoline and 
kerosene analytical groups in accordance with the procedures specified in the Department's 
February 3, 1998 memo titled "Interim Guidance for Laboratory Analyses of Soil Samples for 
Petroleum Contamination Site Assessments." 

(2) A water table monitoring well should ~e installed approximately halfway between 
monitoring wells MW-4 and MW-6. During monitoring well installation, soils should be screer.ed 
with an OVA. If contaminated or excessively contaminated soil is discovered, soil samples should 
be collected and analyzed for the gasoline and kerosene analy1ical groups. 

(3) .An intermediate depth monitoring well should be insrnlled downgradient ofMW-3. The 
well should be screened from approximately 65 to 70 feet below land surface. During monitoring 
well installation, soils should be screened with an OVA .. If contaminated or excessively 
contaminated soil is discovered, soil samples should be collected and analyzed for the gasoline rnd 
kerosene analytical groups. 

(-+) Funh~r asse~smen~ work is required to determine if :he deeper reaches of the Sand and 
Gravel aquifer continue to be contaminated v.1th benzene or have been impacted by other 
constituents. A deep monitoring well should be '.nstalled between abandoned potable water well 
#4 and monitoring well MW-3 and should be sc:-eened approximately 130 to 140 feet below land 
surface. During monitoring well installation, soiis should be screened with an OVA. If 
contaminated or excessively contaminated soil is discovered. soil samples should be collected and 

"Protect, Conserve and .\.fanage Fioridc"s Em·ironmenr and .\iatura/ Resources" 

Pnnred on ce::::::ied :::::iper. 
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• MEMORANDUM 
Saufley Field, Site 2406 
Page Two 
April 1, 1998 

analyzed for the gasoline and kerosene analytical groups. A detailed lithologic log should be 
provided to depict the presence or absence of a confining layer between the surficial and deeper 
levels of the Sand and Gravel aquifer. 

(5) Monitoring wells ivfW-3, ivfW-4, DMW-10 and the wells requested above should be 
sampled and analyzed for the gasoline and kerosene analytical groups. Prior to sampling 
groundwater, a complete set of groundwater level measurements should be taken from all wells, 
including deep wells. 

(6) A diagram should be provided showing the 10" product line, the four abandoned USTs 
(804 C-F), abandoned potable water well #4 and monitoring wells installed for site assessment to 
better delineate the spatial relationship between potential sources of contamination and impacted 
wells. 

(7) Please specify whether there are any other private supply wells (including potable, 
irrigation and industrial) within a 1/4 mile radius of the site or any municipal or public water 
supply wells within a 1/2 mile radius of the site. 

(8) Slug tests should be performed on a minimum of three monitoring wells to determine site 
specific aquifer properties. The data used in the SAR to estimate hydraulic conductivity was from 
Site 3810 N and Site 3221 SW ofNaval A.ir Station Pensacola . 

?nnred on recyc:<d paper. 



ATTACHMENT B 

Figures 



5 ,, 
.c 
r-
x 

• 

i 
I 
! 
I 

~ 
LOCATIONS OF ROADS AND BUILDINGS ARE TAKEN FROM NAVY PUBLIC 
WORKS CENTER DRAWING NO. 686017 "NETPDTC SAUFLEY FIELD, 
GENERAL DEVELOPMENT MAP, EXISTING CONDITIONS". WELL AND BORING 
LOCATIONS ARE APPROXIMATE. 
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Soil Boring and Sampling Logs 

Well Boring and Installation Logs 
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IY x - J1 l; ,1 11 ~A-10 D 1 '1-ru. r O f" If\ ,. ~~~~~c~o.. 

y v r u ~ '""' LAB. ~Pt.i;: ~ 
,/ ./ ' I CcLJ...T£C.ra-+~ )I l 

/ / 
~ 

~/ 

& )•\ 1 t.l -~s ~ ~ .)-6' lt'\~T' ~ ,! 1.t \IA t .lL Cd.lrtQ-crtvd S/JJD V\"Of s. -r ~} r 

J; ~I) l% IY 
:/ / 
/ / 
/ / 

• When rock conng, enter rock brokeness. 
•• Include mon~or rea<ing in 6 loot inte<vals O borehole. Increase reading frequency ~ elevated response is read. 

Remarks: 

Converted to Well? Yes ---

, 

Well l.D. #: 

J v 

Drilling Area rJ:l-i 
Background (ppm):~ 

------------------------



~ 
PROJECT NAME: 

Page :J- of ;).. 

BORING LOG 
BORING NUMBER: s-w I 

~------------~ -----~-'--=-------PROJECT NUMBER: ______________ DATE: 5-19-oe 
DRILLING COMPANY: ____________ GEOLOGIST: S· '.RgdeM 
DRILLING RIG: ______________ DRILLER: (J, c~\e.~ 

MATERIAL DESCRIPTION .PIOIFIO Reading (ppm) 

Sample Depth Blows/6" Sample Time Lithology Soil Density/ u 
No.and (Fl.) or or ROD Rcovery/ Change Consislency s N 

Type or Run No. (%) Sample (Depth/Ft.) or Rock ! m .. N 
Color Material Classification c Remarks ii 0 m 

RQD Length or Screened Hardness E 0. .c 
CD .. E I!! 

Level s rn .. c8 ~ 
rn 0 . 

S> ~5 u w ~1~ \ ·~ ~- ~ f'~~-01/ILi I/VI ~ .. s. t-- </ ¢ --I ,.... 

i 1-1 !K IV St:aJ 1J I ¥--t\l..e.. ... ~ 14- ' I I 

!/ r/ ~~~ S)f.1-t, D11 ~ -ql"'Nd ''# u\ M.1J I'S. t •/ .! 

v / V II v 

~I' Ir c.j L} LA 

v / \ v 

~7 ~ ~-( >< ' ~~ -,,... 
~ ~"l. !) "[ Yn ' ',i 

' / l/ I 
j 

v v I 
/ I/ I 

5~ 35 u u I fJ -~~e wJ D11\)k. .I~~ nO r 

l% v , , 
' 

\I "17 ) I 

I/ / I 
~ 

I/ / 
v v •V 

SS. l/-0 !>;(' ~ f.-,/"" yf- 1{ wt.~-" rvwd ... er~ SAol\ v\ ~~~ +- Ml. -
I VI"' 

,.. 

J K J/ " • 
l/.~ 11.::.f $~ 14- I -.LJrfl,, p r Ja..y • I/ 

/ / 
I ~ 

I/ v 1S3e..t l.)11... T1l"PWI / IJ ~l'J 

v ,/ Irr ¥:l. Fr 13& ~ 

v / 
/ / 
v v 
I/ I/ 
v v 

When rock conng, enmr rock brokeness. 
•• Include mon~or readng in 6 lool intervals 0 borehole. lncnoase 111ading lrequency ~ eleYated response is read. 

Remarks: 

Converted to Well? Yes --- No ____ /_ Well l.D. #: 

Drilling Area '= 
Background (ppm): ... I -~---___, 

~-----------



( •t) T ... Ted> NUS, lrK> SOIL & SEDIMENT SAMPLE LOG SHEET w 
· Page I of :..H" I 

Project Site Name: DLF .Y.l 1ta.6 I~ Sample ID No.: lkFS,hle~! 1117 
Project No.: 04-01 Sample Location: S+eJ.va<. •. se., 1 

~~;.~~:.~: . s~'f litf ~ceSoil 
Subsurface Soil 

D Sediment T~Sample: '33-'S I 
a Other: aw Concentration 
D QA Sample Type: O High Concentration 

GRAB SAMPLE DATA: 

Date: &-l'J.. ·Oo I 
Depth Interval Color Description (S.ncl, Slit, a.y, Moisture, etc.) 

Time: "Z 'Z:Ji!.. I , - --:~ ~/,,,. s~ 
Method: s~ /5 -17 ~IJ, 
~Reading (ppm): l' ~ ~l/:so) 
C.OMPOSITE SAMPLE DATA: 

Date: Tlme Depth Interval Color Description (Sllncl, Slit, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysla Container Requh'9ment9 Collecbtd Other 

' 
voe~ l.Bf)'LI l .3 58 (bl CcJ((?_ .3 
e.&.f::/:. (.8.~l.() \ .ls~ 11Al fl.~~ ~ /J?se.t/:. (:.£:.L-~l "' 

-

OBSERVATIONS I NOTES: MAP: 

• re ..s ethYI J'l-e.cl ""1 S-31-00 ~.u_ ~A-sn 

Cd SOhYlf'/L de//v~ prob/QAYJ 
- l 

~~I .b ':t-

• ?AH t ~If- ~tyse.s r~or~ ~~ 
dl 

~L Q))t. ./.a.) AJt.r 

Clrcle If .Appllcabltr: 

mg"&,~~ MSIMSD I Dupll- ID NL' 



~ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

(1 

Page _J_ of 2:_ 
BORING LOG 

w: Sovv---~ /'!11 - s~·-1e ;;).CfD6 BORING NUMBER: s~ 
-~.f \J · DATE: --i::j-=...;;...,~f'=-$-"------
.....,..~--=""""-= ...... ~--W---.Zffu.........---{o-:--c::M...,.--on.,....:LJ......-N-C-· -GEOLOGIST: §: E:l.Ckl:r:J.. 
_ ... 'D .... 1 ....... td=-r-i_,_l'e=""-'£i\._u=' ;;..,,\_2._l);;__ ____ DRILLER: . ,..., 2;-e9'£ r 

MATERIAL DESCRIPTION .PID/FID Reading (ppm) 

Sample Depth BIOWSI' 6 • Sample Time L~hology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 

Type or Run No. (%) Sample (Depth/Ft.) or Rock 
., ID .., ;,. 

Color Material Classification c Remarks 
Ci. a; 0 ID 

ROD Length or Screened Hardness E Ci. .c .!! .. E ~ 
Level s en .. 0 'C 

"' 
ID c . -

HA 0 ,/ / R\'19 SA-#J'b ;V(!) -~- cb ...... 
' 

,/ / ' cbs:41'"\A I" ./....1 0vt ~ , V' 

/ / 
·~ f / I/ ,v 

,/ ,/ 

5f> 5 u ~ (/.}'>; PU'J'll- ,'$11' Sf /'4 /')11. 1'-0/'Jt .,./Ctu 1/) 14) / d/lJw,D ()f' 
.,,__ 
~ 

\/; I~ ~ 
, v , 

' 
,~ 

7 /Qb.lk._ QrAI~ 

/ / .J< "' rd a,.,,,v, y.> \v .Qoa~ Sf/-4 i)AN'- b,. MA~- ~,.,d 

,/ / J v v I 

S/WD ,WrJ..M r(A4 

v v (} 

~ to Yr ~ 9-~ s~ r.S. ~-o'' s"-7 1 (f) ....... 
~ 

r 

J; I '2.- w 91" S~GS I~"-~ IN 5 1
- fl I 'J, 

,/ ,/ 
/ / 
/ v 

Sj? J.t:; u lW ~fJf( Ir Lh)# -4.I, tv1t>A - c-rMd ~1~ Mo~st CA -
i IX ~ v v 

17 ~rP S)/f- '" I 

/ / '\ " 

/ / / 
v v I 

<;9. ;x::> u ~ ~f/j\ SWri,~ r... c.. n k.. J) ~ wt....i' ~ (J.' -. 
I 

~ g::J '% IY C/>o..rs.~ -Ql'/Ud S~ J; 
/ 1/ -, 
/ ,/ \ 
v / l 

When rock conng, enter rock brokeness. 
•• Include mon~or reating in 6 lool intetVals 0 borehole. Increase reading traquency ~ elevated rasponse is read. 

Drilling Area ........... - ...... 
Background (ppm):I g Remarks: 

Converted to Well? Yes No Well l.D. #: --- ----- ------------



~ 
PROJECT NAME: 

Page ~ of 2._ 
BORING LOG 

____________ BORING NUMBER: ___ S_B_¢:_Q_ ____ _ 
PROJECT NUMBER: ____________ DATE: t;-tQ-6C> 
DRILLING COMPANY: _____________ GEOLOGIST: s,, ~ J?=,o.L-teK! 
DRILLING RIG: ____________ DRILLER: :r. z ;~r\.Qf"" 

MATERIAL DESCRIPTION .PIDIFIO Reading (ppm) 

Sample Depth Blows.' s· Sample nme Lithology So~ Density/ u 
No. and (Ft.) or or ROD Rcoveiy/ Change Consistency s N 

Type or Aun No. (%) Sample (Depth/Ft) or Rock -! 
m ·., ;.. ., 0 m 

ROD Length or Screened Hardness Color Material Classification c Remarks E 15. .c 
~ .. E I! 

Level s (/) .. 0 "' (/) m c . 
<;5 ~5 %" IX ~~ I Cb- ~ 

I 
, 

J; ~1 1% Ix SOI.+- .~'i! /.,~~e. - ~ IVlnrJ. - R ('AJ(i ,S<Wt MO-i~t- J/ 
/ v v v 

\J::/ n f'Yvl,.f\ r J n AA 

/ / u 
v v I 

~ ~ X" JJ< 9-.efl ~·lit~ r 1i .Lo ..r I £l.J. o (7.) A LN\C\t~ t- r1i --()f'(lACO ..,.... 

J/ ~ j,A( I - J -Z."'.:I. IMo.--l_c""' .d {. IAil~~ />.ti?-
,/ ,/ I I 

q r"-'a SA-Al,~ 
() 

/ / 
~ 

/ / 
Sf 3S ~ UK' r-R~ Dr.rite.... ~~ LiatP -Qr11vl % Ji) 1..V Y\Abbt- (/j -

~ ~ u v ' I 

3"'7 ve>.U:.. cia.l.\ \/ 

v !/ ....... 

/ / 
/ / ~ 

17 'fO jef / ~ ~r.11.t \Jo MDA,-arwd <;A..oj:) v. M.61.t.t"- I~ -, 
l, % /' I 

l/. 'l- ~Ul dru.. ~ S't/ +- \II 

I/ I/ " 

I/ I/ 8N2.J k> (t.,. T°f'?f) MI Alm~ 

/ / Aq°"" t.f '.:l Ff {Sc!JS .. 

/ / 
/ / 
/' / 
/ / 
I/ I/ 

When rock conng, enter rock brokeness. 
•• Include monitor reading in 6 loot intet11als ct borehole. Increase 198ding frequency ~ elevated response is read. 

Remarks: 

Converted to Well? Yes --- Well l.D. #: 

Drilling Area 
Background (ppm):l ... _£..,,...,__ 

-----~------



~ BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION 
Sample Depth Blows/6" Sample Time lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s Type or Run No. (%) Sample (Depth/Fl) or Rock 

ROD Length or Screened Hardness Color Material Classification c 
Level s . 

UA- D / / 1iiv (txJt:.i..-~ S//M.t fl.A•'-Ql'Atr/ C'"1a I]'.,, 

/ / 
v v , 

1» ho.,wJ bl i s ~)AA} JW!, 

/ / \.) 

1/ </-- / v 
./ ./ 

'?7 5 ~ K k~ too~ ~ sl/-1-ti, j}~>P-r;l'Nd -~,4..\)1) 

x IK 
, v ,, 

1 II 7 v 1/ 
/ / 
/ / 

'? to x ~ w,.,, 
~ lt:0.se.. I~~ t/ IYowA SI I /"rt , /~ •ID ..r.N vl 'SJAJ /) 

~ !M" ~ 
, II , 

/'2- /t"'Jl')v_ ~\)>\\,\.\e lhlll'- H-- w.oA-0~~ 
/ / 

. 
SNv'D 

I 

/ / 
v v 

ss 15 tj4' k: \1Jlo ~'1.- ~ rtJ -ttff>..t.>~ L n 11-<:to.1tl 4\N~ u y I I v I r 
,~ ,7 ~ c;."f'H- °" 

/ v J 
v v I 
!/ v v 

4? tO u k: \'lt~ _J ~ ~ 1.i~~~ uM. -1rA>l11 ~D 
i.z.. .Af / I 

I/ v 
/ / Iv / 

When rock conng, enter rock brokeness. 
•• Include monitor reading in 6 loot intervals 0 borehole. Increase reading~~ elevated rasponsa is read. 

Remarks: 

Converted to Well? Yes Well l.D. #: --

Page _l_ of ·'2-

.PID/FID Reading (ppm) 

tij 
"' c. ;,, 
a :;; 0 ID 

Remarks E a .c .. E !!! .!!! 
UI .. 0 ti UI ID 

dr1:1 (J. -,,... 
v . 

/ 

drp,_ ,($. -r 

v 

~A.Sf!'Li dl''f (f --, 
" d~t> ,v 

' 

d~ ct· -, 
I 

I 

M1' t..s. -t-- !) -
11 .J; 

Drilling Area 
Background (ppm): .-1 -,;.--. ...... 

-----------



~ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

Page 2- of 2-

BORING LOG 

BORING NUMBER: ~~ 
========================DATE: ---~-.---=_;-=;c:=-=~-----

GEOLOGIST: -=--------------DRILLING RIG: ------------DRILLER: J .. 2...'f?fil Q.Y"' 

MATERIAL DESCRIPTION .PIOIFID Reading (ppm) 

Sample Depth Blows/6" Sample nme Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 

Type or Run No. (%) Sample (Depth/Ft.) or Rock .. CD ... ;..,, 
a. l;; 0 CD 

ROD Length or Screened Hardness Color Material Classification c Remarks E a. .c l;; .. E I!! 
~ Level s U) .. 0 

U) CD 0 . 
S;? -,..5 ~ I~ l't~ rMc(l, Q.\V ~ ~-~",-~- --Md 

.-1. ~ 

\_ VV"D ~s. T r ,;> 

i 1% I~ ~b " 
l"J7 

/' !/ t~.lp ~~ ~ ':)1\-.lk.. LhV?-~11\F'~-ofl\ll ~I'S.~ 1[/ 

I/ I/ I V IJ 

S'Mt-D, -ttD..t.c.S:1~~clci11 
I/ v ~ 

s 30 ~ JK 11~t~ 1.~'!I:' \!Qr~ fh,,P-CM ~~~ #'l-(J/Jt- l<t- ....... 
I/ 

r~ ~ " " 
' I ?,'.2- -..:Vm.1" .·~.I I~ '1 

/ I/ \ 
,/ / ) 
I/ I/ I 

55 '3~ 1% IX \1'\' ~M~ I " 
..... 

[) 

\i -a.? w x ( ,11 

I/ / \ 
I/ I/ 
,/ I/ ,v 

s;; lftJ ~ l.W \'!fo ~ 1.J";AD - ./II M 1A-Q()I 111-I _<j:wt. $ -I/ 
~ I~ )< 17 ~(8 5//./- " J; t.t-Z. 

I/ I/ 
I/ I/ ~N~ ~l2M1(\J~ 

/ / A:r- l/-').. Fr 72:6-.S 
,/ / 
I/ / 
I/ I/ 
/ / 
i/ i/ 

When rock conng, enter rock brokeness. 

•• Include monitor readng in 6 loot intervals 0 botehole. Increase reading frequency ~ elevated response is reacl. 

Drilling Area __ _ 

Background (ppm): I ) Remarks: 

Converted to Well? Yes -- No ----- Well l.D. #: __________ _ 



['Fl:)retra Tech NUS, Inc. BORING LOG Page_,_ of 2-

PROJECT NAME: OU:~f'\..-$;4-e, 2.~t)~ BORING No.: -·-'·3iX:>~~:.\~-----
PROJECT NUMBER: oYOI 4 . DATE: s -19-co 
DRILLING COMPANY: c;.~ 'f arled,b"' l"c • GEOLOGIST: _...:::S:...·;....· .... ~=....L::::.:.O..&.....----
DRIL~G ~ - Dd.r.ch. 1)1 ).0 DRILLER: ::r. z...,~~ 

" MATERIAL DESCRIPTION -Depth Blows I Sunple . Lltholog J 
(FL) I" or Recov Change 

and or RQD I (Depth/FL l Soll Density/ 
Type Run (%) Sample or Consistency 

or RQ No. Length Scraene d or Color Material Claaalficatlon 
lnmrval Rock 

Hudne•• 

" -
-

-
-

.~c... ~ ~ ~' H¥ +.~ ~nd 
-
-
-
-
-

•• u 

0-10 4~~1 ~S 

~ 
~bove... 

1-\1:\,k•y ., ¥'' ·1i ~ \oo~ \0 -I ~ =>1 1 'n-c. 

-\o med. sand _,, 

- .. .. 
,,,_ ,0-fl-\.S~o.~ 

- abaie, wL--hn,~ do.t 
7 

·-
-

ft 

loas~ ~ o:.. lf~!Xl~ -4o 

- C()of:SC. ~n~ 

- ~me. a.s 9-bev<.. 

-

• _ _t~'-fo- ~OIY\e QS 9i~VC... 
• ll'Jhen rock coring, entar rock brokeness • 

~ 

u 
s 
c 
s 

.. lndude monitor reading in 6 foot intervals @ borehole. Increase reading frequency W elevated reponse read. 

Remarks: 

' 

----------------------

Remarks 

d'OJ I D2 S2~ m:; 

... 

p 

db/ 1M oonr 

m21St1 ooqJC)Y' 

~p,N? odor 

$an-. f2\s;. . 

'-C!l\~c--kJ. 
o E.F5C\bS8oj-

22-2~ 

PID/FID Reading (ppm) 

.! .Ill .1. ~ a .. ·~ 0 
E ii .c ... 
i3 E I! .! 

0 ;: • m Q Ill 

- - -~ ..,;,,,, 

- - - -
- - - -
- - - -
- - - -

Jl1. - - -
- - - -
- - - -
- - - -
- - - -
~ - _, -
- - - -
- - - -
- - - -
- - - -re - - -
- - - -
- - - -
- - - -
- - - -
Jl ·- - ·-
- - - -

~ - - -
- - - -
-- -

~ --·-

Converted to Well: Yes No _ _.Z.....__ Well l.D. #: __________ _ 



[ll:)retra Ted> NUS, Inc. BORING LOG Page ·2 of L_ 

PROJECT NAME: e>U::-SqJ\" -5; '.k, 2.'id, BORING No.: .Sf>-(j j 
PROJECT NUMBER: 01..\C l 1 DATE: S-\~ 
DRILLING COMPANY: fuw.u,\w"'"J;; Hn k..dfon "'t.· GEOLOGIST: _.S_, -~....._ ................ W".l. _____ _ 

DRIL~G ~ _ 16,gJw..'eh Dl2..0 DRILLER: ::r,-z.,~\..er -
MATERIAL DESCRIPTION PIDIFID Reading (ppm) -ompl Depth Blowa I S•mpla Lltholog y 

No. (Fl.) 8" or Recov Change 
Md or RQD I (Depth/Ft. ) Soll O.n•lty/ 

Typo 
orRQ 

Run 
No. 

(%) Sample or 
d Llnfllh Sc....,1 

lnterva I 

/-
- - - -• When rock coring, enter rock brokeness. 

• 

Conalatency 
or Color 

Rock 
Hudn9 .. 

'rQ ~.i;z. 
~ 

-

.;;~ -
-
-
-

'"°~ .. ~ 
-
-
-

~ 
-· 
-
-
-

-
,_ 

-
-
-

-
-

Material Clasiilficatlon 

L- n ·~tit\-(. Si\\1 
sS!n~j in.c:~ d~¥ 

'ietj .t~ .s,cQ>' 

k..e. $~ \t-

~"Si~ O\~·~g~ 

~ne. sa~li t1n£.e.. 
~ \.\- s"~ e. darl:. 

) . 

\ 

~x::!!'D~ . 11 

e.M ~'bo~~ 

• 

u 
s 
c 
s 

** lndude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------------
7 

Remarks .! 
f;j ~ ~. a. ·~ 0 

E a. ~ .. 
• E 5 .! 
II) ;c • m D II) 

11!ii- -· - -
n-eiS~ l\O o daC 9- - - -

- - - -
- - - -

- - - -
(b{i ~J ~ atb- ~ - - -

- - - -
- - - -
- - - -
- - - -

roc»± J l'\O odor ~ - - -
- - - -
- - - -
- - - -

- - -
Moist !lO odor-s ~ - - ·-

- - - -
- - - -
- - - -
- - - -
- ·- - ·-
- - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area" 
Background (ppm):~ 

Well l.D. #: ___________ _ Converted to Well: Yes No ----



( it) T ... Tech NUS, Inc 

Project Site Name: 
Project No.: 

D §.urface Soil 
rt"Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

GRAS SAMPl.E DATA: 

Date: 5-/9-0t:> 
Time: /S'-38 
Method: SS 

f.k&UI Moailer-Reading (ppm): If 
sro-c.e.. COMPOSITE SAMPLE DATA: 

Date: 

Method: 

MonHor Readings 

(Range In ppm): 

Time 

OY.01 

I 
Depth lntlll'Ylll 

d.'- I -J.<f-1 

Depth lntltl'Ylll 

SAMPLE COLLECTION INFORMATION: 

TR.Ptt {FL -e&>J 

OSSERVA110NS I NOTES: 

SOIL & SEDIMENT SAMPLE LOG SHEET _, 
·S61> I <-. s>aee%ot~ 

Color 

~ I CY~]l 
IAJ/u' .J..t 

Color 

Sample ID No_.: crc.-s¢~~'1.»:a• 
Sample Location:S,'# ,J __ ~ 
Sampled By: . R 

---==~-=-....,....--c.o.c. No.: 3-:> '!>St, 

Type_¢' Sample: 
~ow Concentration 
D High Concentration 

Description (Send, Slit, Clmy, llolature, etc.) 

l~~r« M<ld. - ~ c.oarse-
g rAJ'tl .s~ct 

Deecrtpllon (Send, Slit, Clay, Molature, etc.J 

Contlllner R9qulrwments 

3 

llAP: 

------------------------------------· • Yuv!f IL ~Y- ~ ':J J-«I ~ ~ 
Slll~..J. f'rlJ h/tHY1 

Cllde If Appllcable: Sigmitun(a): 

t---M-SlllS--D--~1.-D-u-pl-lcate __ l_D_N-0.-: ----------------- !fat~ fat 



("'A:) Telra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET '[., 

. Pag~p 
Project Site Name: DLF ~~/tJ~ Sample ID No.-: OLFsr;.~~p 
Project No.: O'iQ.£ Sample Location: SJ(O 8 ':/(Is) 

Sampled By: . >.B 
D Surface Soil C.0.C. No.: 333.51 
&-Su'bsurface Soil 
D Sediment Type of Sample: 
a Other: lf-Cc)w Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date: ~-~l-00 I~~~, Color Description (Sand, Slit, a.y, Moisture, etc.) 

Time: {Oa3 ;;.~.!;.al ~-y.vd~ Method: Sc. .tf·~ 
Meftitor Reading (ppm): In 
COMPOSITE SAMPLE DATA: 

" 
Date: Time Depth lntlmlal Color Description (Sand, Slit, Clay, Moisture, etc.) 

" Method: 
" 

Monitor Readings 

(Range In ppm): 

SAMPLE COLLECTION INFORMATION: 
• A1111lyala Cont.Iner R9qulrement8 Collec:tecl Other 

//r:ft_ £8'~2.I l ~~~~ :!2 J>= :i IQ~ -j; -rn.Pti. ~a- PK.oJ ' , 
" 

" 

" . 

OBSERVA"TIONS I NOTES: ~: 

• UJ/~c,./ld (}S /"~ /a.u..~ I- far c~++s~</-
. O'-FS}ft,~;LD--~'!-

~ c f'Al6- l!Ot{-• P.+H- ~ Tfli>I+ "'-A~ pl"~ SA-w'.e... ·~ 
.;l6C) wt.L CQt1 ~) IU e¥"" ~"' , 

rs 
\... 

Circle lfA'ppllcahle: Slgnatul'9(a): 

MS/MSD I""_'° ... ' 



~ 
Page _1_ of ..:i, 

BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/ 6" Sample Time Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 

Type or Run No. (%) Sample (Depth/Ft.) or Rock .. Ill a, ;..,, 
a. .. 0 Ill 

ROD Length or Screened Hardness Color Material Classification c Remarks E a. .c 
~ "' E ~ 

Level s Cl) 

"' 
0 :;:: 

Cl) Ill 0 . 
HA 0 ,/ / '(;;)~") !no~ l~ Si/"lt-! A)N'l.-Cit'Nd .5AIJJJ dQ.wifO, di rt> -

AY'l () Or" t' 

/ / " .... /~ 

I/ I/ I 
di t+ I/ I/ 

" L/ v $r 5 w 1%' .Jt~ IOD>L ~{l ~e. a.s. a:. ho· v e. rt· -
i-'\. 

~ u IY, ' 7 ~ ~~tJt -ClrMA 3.4nJ 1' ~ ~p es -IM~ , 

I/ ,/ -
NO aclor .S.i I t- I +ro...c.e. b /o.cL 

/ I/ s-J..o..1 ~i IU1._ "\ 

I/ I/ \J .L 
~$ ID IY< I~ I . 

OJ -l\.~t:? c:::n ... _ " r. s. ~.o I' 

I~ I/ ' o.~e.-
., .,. 

/'L 

1/ I/ 
/ I/ 
I/ I/ 

s~ 15 ~ .Jy( 
'"~" J ,u.Jp rln.u erecJ OfllM(2., ~ 

..... 
loo r.,p ~/sf- / 

J; 17 Yo 1y I , • 

"I' tJ /,, i ..Je., £i de - -1-c 111.'1'1. - ~ rII-/,~-

I/ / 
. v 

tlABStJMplj. it rAXi SfM.J D , ~ 

I/ / J 
/ IV I 

SS ~D ~ ~ "'~ ~ ~(?)'\~ 1.JJ/ V\l'll} i & .,_ 0'-- -

Cl"\ .-..-~A G- <:. ,. 

' I ,2 % .«j:/ 
SDM'2. c..oa ~ y- e\<'od itD~ 

1 

/ / 
,.. 

ctM.e~ ) 

/' I/ f 
I./ v 

When rock conng, enter rock brokeness. 
•• Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency ii elevated response is read. 

Remarks: 

:onverted to Well? Yes --- No -----

Drilling Area 
Background (ppm): ... I -0'---..... 

7 

Well l.D. #: ___________ _ 



~ 
Page __J::_ of _2_ 

BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 

BORING NUMBER: S 'M.5 
===========================DATE: ---~5~-~~~,=--00----~ 

DRILLING COMPANY: _____________ GEOLOGIST: $, ~ 
DRILLING RIG: ______________ DRILLER: .:)", 2.i'ce-j l ~ 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/ 6' Sample Time Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 

Type or Run No. "' 
Ol ;,,, (%) Sample (Depth/Ft.) or Rock i5. Qj Ol 

ROD Length or Screened Hardness Color Material Classification c Remarks E i5. ~ .. E Level s en .. 0 en . 
SS ~i; u-lk 1,,.fjl ~ ~~\LL ~~ MADA~ I 1">J€ 54.MD ff~,.. u I./, JtA.Dl~f !£.., t?f. ....._ . II' J;. 

~fl 1% IY ~ ~~ 
~ '-1 

~ 

~ 
s; Ii-¥ ti.) Ne <::...1~" 11\ w! "la u as a.ba ;-c_ -. 

I/ / - , 'Y 
a~ a.htJve f) -

~.e... a..s ~ - 5" aho-ue 
/ I/ S(M...Q.. cu S. - Io '' a. h mµ!!_ a.s. a. ha v-e_ ff, .... 

/ I/ 
~ ;.c ~ k ~I\ vA!.~# ~\\" Mt-e.-9r"N"d £'4-AJD fl'o.t.~ ap.rK. 'j1'):5 

~ 
-. l<V U1 1t1.t>lt.-J., A/O t!idtrt' . 

J; % w -

' 3~ 

I/ I/ I 
I/ I/ I 
;/ I/ I 

$( .35' 1)1!: ;< i@\v 
. 

a./:)().ue._ tr., ~ 

'5atv\e a~ ,_ I/ 
J; '3'7 I~ I~ ( 

I/ / \ 

/ I/ 
I/ I/ 

<;~ 'fO IU IX ~e. ~~~ ¢ -
abwe..... 

\I VfJ- !),{ I~ d~ l\~"tJ~ ii~ - c:trAJcl S4.c.J '/'\ -lnie ,;, rtAllhf AJ8 tJN,.,_ t$ -
r 

I/ I/ \ v -
S}/+ 

I/ / 
I/ / ~/N't!::r- /&M!Nf ~Tk ~ D @ 'f ,J._Af- Et-. "~ 
/ / -
/ ./ 
/ I/ 
/ I/ 
v I/ 

When rock conng, enter rock brokeness. 

•• Include monitor reading 1n 6 foot intetVals @ borehole. Increase reading frequency tt elevated response is read. 

Remarks: 

Converted to Well? Yes ---

Drilling Area 
Background (ppm):~ 

Well l.D. #: ___________ _ 



SOIL & SEDIMENT SAMPLE LOG SHE~ 

Pag 

Project Site Name: () lcF ~,,,.././~~ Sample ID No.: {X/:"Sf&. SiJ,5._ l5l.2 
Project No.: 0%1 Sample Location: .st.'s ~. ':"" ~ 

Sampled By: . ~ 
u=ceSoil C.O.C. No.: J = Q.l J 

urface Soil ~)~',. D Sediment Type of Sample: . T'i?) 
a Other: ~ow Concentration 
D QA Sample Type: D High Concentration 

GRAS SAMPLE DATA: 

Date: 5-~l~O 

I 
Depth lntem1I Color Description (Sand, Slit, ca.y, Moisture, etc.) 

Time: IL.'2.Z o~e. ./ //4/-jer/a'j~, p/Ale.- ~ m..fll-
Method: SS /If,'-!?/ 

Reading (ppm): JZ> ~·.J.e._ 9rAJNed SN.Jd 
COMPOSITE SAMPLE DATA: 

Date: Time Depth lntel"Vlll Color DescrlpUon (Sand, Slit, Clay, Moisture, etc.) 

Method: 

MonHor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analy81a Container R.qulramenl8 Collectad Other 

~~~Q~ 3.sa~ 3: 
~ n41.:: llAM Mr -:i ue.1:1. 1-a..-eJ.'«2 ' I I 

;; 

. 

" OBSERVATIONS I NOTES: MAP: 
" 

r fA-/.f / TieilJ+ ~ /)rt:ft'V\ $JN5/e_ ~)MM~ OfJ:..AS~ .o r- ~ · .,;tso l'Vt/ c.OM ktiAJ~ 

+~s- ... 2 . sir/I Ji " .. ~ 
Cln:le If Appllcable: Signature(•): 

MSJllSD 1--,.·~ ~ry 



~ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Page _J_ of Z-. 

BORING LOG 
_'et.:_f'_~___.,,ll\q;..j/ ..... Q'""+U_-_S_rte ........... s ...... ~ ..... o~f:i_ BORING NUMBER: __ S __ f?¢....._.....la...__ ___ _ 

04-0~ 'd · DATE: S~~1-oc 
&_c_u_r-0_;;;;...1..:..A) ....... _i_:_i~--,....---.OYJ--'1f;t-.-GEOLOGIST: .s . .J3qr:f..etv 
-J:?~/e...,d ..... r:....;i:..;::c'-"-_;._D_1_w ______ DRILLER: ..:r. 'Z..,'11/er 

MATERIAL DESCRIPTION .PIO/FID Reading (ppm) 

Sample Depth Blows/6" Sample Time LithOlogy Soil Density/ u 
No. and (Ft.) or or ROD Acovel)'/ Change Consistency s N 

Type or Aun No. (%) Sample (Deplh/FI.) or Rock CD Ill .. r.., 
Ci. :;; 0 Ill 

ROD Length or Screened Hardness Color Material Classification c Remarks E Ci. .c 
~ .. E e 

Level s Cl) 

"' 
0 j§ Cl) Ill 

* 

HA- 0 ,/ / ~IV) ,~ h'~ s; 1-1-c.i If ,.;-e. -grµC'/ 'SflAJ D c({M'V\. ~ 51 ;::...._ 

r 

,/ ,/ "' J 
,/ / I ,, ti / / ~ 
,/ v 

S( 5 u IM ft)~ foose. ~~ ~?ruf-ttn.111 SA-'N])~sl/f-
J, x JY' 

v - , 
7 " v v J 

IV v I 
/ ,/ I 

>-' ID u >< kii?I;, ( I 

iV I 1:.... j;c{ I~ PM<£..- ~~ .:;iJ+-4, f}.1P-Q1'/Jd '5;4.p]) 

/ I/ 
, v 

/ IV 
v v 

SS 15 tU' %' ~'I/ a~ ~~ ~i'~- -k> 1u1.Pri- GmJol Qh.'il"'I I 

~ 17 x .v kce WU~U SQ.~ 
/ ,/ 
/ ,/ 

v v 
~1~ 20 ~ 'U ~'\ Cf~l2 { ... ,,A ).u> \,....uo~ 

'11 ,,.~ JU( y ~ J 

wt~. -orNd SA-f\J D w/ 
/ / -;-y- " C.CO..rsP CrlL)s;,:. 

IV IV 
J 

v v 
When rock conng, enter rock brokeness. 

•• Include mon~or readng in 6 loot intervals O borehole. Increase reading ~ency ~ elS\lated response is read. 

Remarks: 

Converted to Well? Yes No Well l.D. #: --- -----

,1 

dO..MP a5 """'-,.. 

v 

~~ -r 

dO.r'Vl p "' 

W\C>rSt 0 -, 
'J; 

rt -~ISi , 
-~ 

Drilling Area 
Background (ppm):~ 

------------



~ 
PROJECT NAME: 
PROJECT NUMBER: 

Page~ of 2... 

BORING LOG 

------------BORING NUMBER: __ ..;;;.5_¥b...,__,=--------
------------DATE: 5-31-00 

DRILLING COMPANY: ____________ GEOLOGIST: 5-~ 

DRILLING RIG: DRILLER: ~ Z>e..BI ~ 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/&" Sample Tme Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consislency s N 

Type or Run No. (%) Sample (Depth/Ft.) or Rock -! m · .. ;.. 
Material Classification c Remarks l;; 15 ID 

ROD Length or Screened Hardness Color E 15. ~ Ji .. E !!! 
Level s U) .. 0 'C 

U) m c . 
~;:> .::>5 ~ >< ~~ -, ~· K' Cror.<'.P~c-r...rd ~ D IMO~S T ,. ¢. -r:tDM.~ 

J.- !Jr( ~ Mfel· '.j-~ 
,/ 

~1-Ag s4;vi;:ii ~¥ Jr 'J7 riet-\SCZ. ~1't.lP-\:rvrl ~ 'J::> c.J/ 'S;/-J-

/ / 
., ~ ~ , 

i/ 
I <WP..t.e. c./ et. '1 .... COLL~;::>./ 

/ v ..., 
) 

,/ I/ I 
t)5 $0 u }}< ) ¢ """"'-

r 

iv 3~ % Jp< f J, 
/ IV 
/ / 
/ v 

S' !!> 3S ~ K IAlld-k !: t>WlL. f\l or-~rtJ:! t/. Ml)lSf ti- ~ 

I -
!I 2.7 ~ ~ 

I v v 

5AIJ f;>, Y-r'o.£L drk. at J/~ ,/,/ 
/ / ( 

v 

/ / \ 
v v ) 

9r TV Jt1t ~ I 
{/ i..t 'J_ Yf( ~ ~ 

v l/ f!>ol!J !J 6- n!.PJVt I A tff!T£"/J 1v :v !tr '{. 2-ff 136-S. 

l/ v 
,/ / 
v v 
IV / 
/ / 
v !/ 

When rock conng, enter rock btokeness. 
•• Include mon~or reacing in 6 IOOI inte<vals 0 borehole. Increase reading frequency n elevated response is read. 

Drilling Area ~ 1/?J/ol 
Background (ppm):l3 §! I 

I 
Remarks: 

Converted to Well? Yes -- No _ __./.._ __ Well l.D. #: -----------



["Fl:) T ... Tech NUS, In~ SOIL & SEDIMENT SAMPLE LOG SHEET I I 

Pag_.e __ ~_ ~ 
Project Site Name: Ol. F Sg.v..4Lea Sample ID No.: l/Jl-FS ~S8f/W5~ 
Project No.: O'J:a.' Sample Location: S;« +4'& , sop<e ·' 

Sampled By: . .5.8 ' 
D Surface Soil C.O.C. No.: 3,~s1 
~surface Soil 
D Sediment T/K!f Sample: 
a Other: ow Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: ,r- 3'1-ao I-·~~ Color Description (S.ncl, Slit, a.y, Moisture, etc.) 

Tlme: l'-+l'Z- ()""~~ CtJar.sL -)T"AJd ~ 
Method: .s~ ~s ' .. a-1 .1 

·• --~ ·- "eading (ppm): .a lJ4) if- St1f/.'J 1 ~;Ne..-'i,rt.JOI .sa-v;:/ 
COMPOSITE SAMPLE DATA: 

Date: Tlme Deptll lntel'Yll Color Description (S.ncl, Slit, Cl1y, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 
" Analyai. Container Requlrament8 Colladltcl other 

~7lt~ .3 ~ F-Naic-t. • 3: 
2.~ £t!!Cr ~~ ~-

77l~l:J:. iEL-e~a.\ 
,, ,. 

OSSERVA110NS I NOTES: IMAP: 

• Pft-11 ~ TRP/4 r ""'1 fr O"N\ S1'AJj/e. 

""~1> I ' ~So ,.,,., L. CIN\. Ml tJ t.N-" 

~ ""~""' ·'t 

~ 1'<;;t,f}Y. 
l '&..o& 80«1 

Clrele If Appllcable: Slgnatura(e): 

~~ MSIMSD I """'-., ... , 



~ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

Page_/_ of Z.... 

BORING LOG 

..... C:L .... q,:1-....;;.~=~'..J:::..~R-----=S:;_l..;.;:-/e.::;......;;..?.....:... 'f.D~~-·--~~~~~G NUMBER: ___ s __ s'--:3-'-~-o..;....7 0-----

~-~--.-.....~'"""-""'--...... lj-v_flO_:feW __ qrJ_:t_"'_c_.-GEOLOGIST: S. ~ 
DRILLING RIG: _D .......... -e ....... d-.. ... _~....;;;c..;_V\,__=D ..... 1....;::~=D=--------DRILLER: -T. Z.-c, l~ 

MATERIAL DESCRIPTION _PID/FID Reading (ppm) 

Sample Depth Blows/6" Sample Time Lithology Soil Density/ u 
No. end (Ft.) or or ROD Rcovery/ Change Consistency s N 

Type or Run No. Sample (Depth/Ft.) or Rock ~ 
m ·., ;... (%) ., 0 ID 

ROD Length or Screened Hatdness COior Material Classification c Remarks E a. .s:; i .. E !!! 
LBYel s II) .. 0 'E 

II) ID c . 
It-~ 0 ./ ,/ IJ.,'>l" Ot'CW. ~1i .:;.~ 1-1-v ~tAJ€-Q~Md} s.4.N.D d(V.;v\ p rx .. , 

./ ,/ ,, " ) I/ J, 

./ /' I 
11 If / 7 ~ 

I/ I/ 
5'> 5 IY-1' ~ ,.;'?'? ~<'O'vs)ll ~ rNn t i{}c2. lJJle- h> 0 -

I W\() •~r 7 

J; IY. I~ ~ v ,t, 7 flleA ' .., r !JC/ Z:ff.i.J b I S¢Wl2.. 

I/ I/ s} If , ../n;....tc. dtM\ ~ h/ru.£ ~ • 

I/ I/ -
/ / 

-ss ., £0 >< 5:( ~ ~~ .:;.) /+ti • Li ,ue-~""'d SA-NI~ rv'D 1'S..t- ~~ -

1 ~ u w ~ "' II I 
12- ( ·It 

/ /' \ 
/ / ) 
I/ I/ J 

55 15 ~ ~ i'~ _p,.,.,,y;L itVk/-14-ll eri.d CY'O..AJ0.0 li.11. :1,, I (j -· -., 
Yv\Al'>ii' !..+. ...., 1 

J; u -%' . 
J; ~ 17 ilfl)P- 0 lfAIJc/- oru-J -~ '1' 

./ I/ y 
I/ I/ I 
!/ / .I. 

C:~«J> "° Y? ~ I\.~' 
. 

I ,~ -S.0.mQ.. eN'°'QA. n a ; s Coo: rte - M0f5l , 

W' /' 
v 

fUR'~p/i?"" L. t 'J p~ <:lr~c:\ , , )fA IJA. I~ rnDt'il-Orwl f 

I/ ./ - . 
I ~(011 ~'Je.P./ 

/ /' I 
I/ I/ { 

When rock conng, enter rock brokeness. 
•• Include mon~or reading in 6 loot inte<vals 0 borehole. Increase raading frequency ij elevated ~ is read. 

Remarks: 

Converted to Well? Yes --- No -----

Drilling Area 
Background (ppm): ..... I -$]--.. 

Well l.D. #: ___________ _ 



~ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

Page )- of 2:.._ 
BORING LOG 

_____________ BORING NUMBER: ---""="'5;;..;B~rta'-4------
____________ DATE: S5.-~-

GEOLOGIST: ~ --------------DRILLING RIG: ______________ DRILLER: J, 2,~1e..r 

MATERIAL DESCRIPTION .PIDIFID Reading (ppm) 

Sample Depth Blows/6 • Sample lime LithOlogy Soil Density/ u 
No. and (Fl.) or or ROD Rcovery/ Change Consistency s N 

Sample (Depth/Ft) "' 
ID ., ;.., Type or Run No. (%) or Rock 15. "' 0 ID 

ROD Length or Screened Hardness Color Material Classification c Remarks E 15. .c 
~ .. E I! 

Level s en .. 0 'E 

~ 
en ID 0 . 

-?( :is IU IW I# ""'1 rt< -
r"Y\O~ S 1- ,, 

6 .,. 

~ '(!)7 ~ v. \~1 ~/ ,v 
/' I/ 
/' I/ 
I/ I/ 

S9- 30 ~ ~ I \\J.tfJI fAJk.ih i ,,J~1k s) /ki fhJP- v. llA/'Ji.Sf (i) .... 
I , 

J_; ~ ~ 
, vv 

":it'\ an.id 51.UJ J) ll!I 

/ / ~ 

c.... " I i~/•C,L;. r~i/tJY 

,/ / " (./ 
Ck~e-l k L/~//AIAJ 

f/ I/ 
, 

/ 

5S ~5 u JJ-.( \h~ OW4/lr'ed CXn -"·" c "nrte- V. Moht I~ -,,. 
I/ 37 w y.{ I 'v ~ I qr~ 'f tok• k m.Qd, -~ J 

I/ I/ ~~D 
-

I/ I/ 
I/ I/ 

-s:s c.tD ~ IJ-< .rf. ''\Q.~ r\ I.~~ >lf1..4 A.l1110 -or.irJ SAN iJ ./. Ml t>r -
I \ 

l; l/-~ %. I~ 
v - v 

1-ra..r P r J ~u ,v 
I/ I/ ~ .5/ l-1-1t i.}AJP ~~,,._d S4N.D 
/' I/ v v -

/ / &e1 tu<S- JEeM11.1~~r.) 

/ ./ AT <.f:J. PT- B 6-S. 

/' / 
/ I/ 
,/ /' 
v I/ 

When rock conng, enter rock brokeness. 

•• Include monitor readng in 6 fool intl!fllals 0 borehole. Increase reading frequency " el9Y81ed response is l'88d. 

Remarks: 

Converted to Well? Yes --- No 

Drilling Area 
Background (ppm): -1 -~--

Well l.D. #: ___________ _ 



['11::) Teba Tech NUS, In~ SOIL & SEDIMENT SAMPLE LOG SH~ I 
p of~ ~~ 

Project Site Name: Ot,,.F 5a.iAjle~ Sample ID No.: Cl'.tF~'2!fes8,e'.:7 2:![..~ 
Project No.: ~~CJ.l Sample Location: ~.a!ll((a 1 ~~z 

Sampled By: . 58 
~ceSoil 

urface Soil 
C.O.C. No.: ~~~~l 

D Sediment Type of Sample: 
D other: ,ft1:0w Concentration 
D QA Sample Type: D High Concentration 

GRAS SAMPLE DATA: 

Date: '--~1 ~oa f --~· Color Description (Sand, Slit, a.y, Moisture, etc.) 
Time: l~5~ O~s ~ -9~~c1 .sa,,,.d 
Method: !)(J' - ;J..1J I 

'1JJ...ik I MAt/ -'J..l"Ala' SA AJd IMoniter Reading (ppm): l 
COMPOSITE SAMPLE DATA: 

Date: T1me Depth lntarval Color Descrtptlon (Sand, Slit, Clay, Moisture. etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 
~ 

Analysis Contlllner Requ1Nmelll8 Collect8cl Other 

~fi -[g,~J ~~~ll~ ~ "' 

~B.tJ:. (.£.t--M.Rl /( 
"' 

., 

"' 

OBSERVA'TIONS I NOTES: MAP: 

• "P '9-lt ~ TilJ> If !t"'Cfl"Vt .s~~ J. f!>t)""' I 
• ,I' i 13Lillr , -

(o,,,_ I-A. I AJ tr" ~ q;o~ +- s8~7 
~) 
~ 

~~ ).~~ 
.. l ... 

·-
Cln:la If Appllalble: 

~~~ MSJllSD I°"~-..... , 



Tetra Tech NUS, Inc. 

WELL COMPLETION FORM 

~ BY: 

NAME: Mw-l I "?:-t'1-l>0 

EQUIPMENT: DRILLER: 

~25 INCH HOLLOW STEM AUGER ~efv;/ll;Y 
0 _INCH ROTARY WASH HOURS 

DRILLED: 

USED DURING DRILLING: 
METHOD OF DECONTAMINATION 

PRIOR TO DRILLING: 

DEVELOPMENT 
METHOD OF 

DEVELOPMENT: 11.M.t- ' lbw 
I 

DEVELOPMENT 

BEGAN DATE: 

YEILD: TIME: 

GPM FROM 

YEILD: TIME: 

GPM FROM 

YEILD: TIME: 

GPM FROM 

TOTAL WATER REMOVED 

DURING DEVELOPMENT: 

DESCRIPTION 

OF TURBIDITY 

AT END OF 
DEVELOPMENT: 

WATER: none 

OcLEAR 

0MOD. TURBID 

TO 

TO 

TO 

WATER 

DISCHARGED 

TO: 

0GROUND SURFACE 

OsTORM SEWERS 

ODRUMS 

MATERIALS USED 

&!)~ VD~ 

TIME: 

DATE: 

DATE: 

DATE: 

GALLONS 

D SUGHTL y CLOUDY 

D VERYMUDDY 

0TANKTRUCK 

OsTORAGE TANK 

OoTHER 

I 

$ ~ (~ SACKS OF ~ 3C) SAND 

L./. SACKS OF II!./ rir.J-/ti.Adi CEMENT 
===~/=/=£:)======:GALLONSOFGR_O_U_T~U-SE-#'.__ ....... .__...,...,.._ ____ ~ 

Y!l.. Si:!:) lb SACKS POWDERED BENTONITE 

,?-l!J POUNDS OF BENTONITE PELLETS '!I! FEET OF ~INCHPVCBLANKCASING 
/ ~ FEET OF -2::._ INCH PVC SLOTTED SCREEN 

I 

jJ If- YARD3 CEMENT-SAND (REDl-MIX) ORDERED 

--~N ... A-___ YARDS3 CEMENT-SAND (REDl-MIX) USED 

So/h ~ 3o/ ieS sc--cJ I 
CONCRETE PUMPER USED? ~ DYES 

NAME 

WELL COVER USED: DLOCKING STEEL COVER 

DCHRISTY BOX 

~ER 8-inch, bolt-down, drive-over man hole cover 

D SEE "OTHER" BELOW 

0LOCKINGSTEELCOVER 

INCH DIAMETER 

SCH PVC OUTER 

CASING 

lo feet 

INCH DIAMETER 

"Bi5REHOLE 

IO feet 

BENTONITE-CEMENT 

SEAL OR 

8-sACK CEMENT-5AND 
SEAL 

to feet 

__ ,. ___ TOP OF CASING AT 

0.~ET ABOVE AT 

~ROUND LEVEL 

£...:2. INCH DIAMETER 

BOREHOLE I/ 
~to _T_7feet 

,,:2. INCH DIAMETER 

SCHEDULE 40 PVC 
BLANK CASING 

~ ton._feet 

SEAL OR 

8-sACK CEMENT-5AND 

SEAL 

O.S to ...3Q_feet 

DOClO&l!----BENTONITE PELLET SEAL 

INCH SCREEN 

37 to ~7feet 
l~--t-- INCH DIAMETER 

SCHEDULE 40 PVC 

BLANK SILT TRAP 

to feel 

!!o===!l_.--lf--- BOTTOM WELL CAP 

!:fZ_feet 

1--------- HOLE CLEANED OUT TO 

.J/:Ifeet 

'--------BOTTOM OF BOREHOLE 

.!:f.1_ feet 
NOTTO SCALE 

ADDITIONAL INFORMATION: 

Ci¥°11.A/:tLi .• :!fi;_' 3iifp 



Page _I_ of Z-

BORING LOG 

PROJECT NAME: ~~~~~ = St.JI.. ~~ BORING NUMBER: M IA.l-l l 
PROJECT NUMBER: ~===--t'.'o ~~ ~DATE: 5-17-ot:> 

DRILLING COMPANY: P'tb~ - =GP.Zj GEOLOGIST: =====s::. c:a::a:r.JO.=:::w======== 
DRILLING RIG: Di u;frtc..h ])-1 z.o DRILLER: TefJ z.\ t8 Jee 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/6' ' Sample Time Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 
Type or Run No. (%) Sample (Depth/Ft.) or Rock CD "' 

ROD Length or Screened Hardness Color Material Classification c Remarks ii ij 
E ii 

Level 
m E s (/) m 

(/) . 
ttA 

l) v ~ ii_\\ IM~ ~ _c;J Im Yllod. .J., Ji°&• - 0wd. M~/., ,,,~ 

v k ~ 
r .. 

oclN" 

I/ IV. 
w 

"' 
I/ IK I 

v v 
~s 5 U' )(" "'"'"' o~ ~ ~PAM~ DA 6-~ 1 rt -

•• 
5 

~ K u f ~ 
,, 

'1 v v v IV 
I/ IV 

~5 
10 1-U-I~ tf\19 ~ ~ -

I r--1 

1 /7- 1§4' 1y ~~ " A.i}Jt, 1v2 .... ,J ,~olr~ .. , 
- v v ,(,,~/) : ~ ltWW/, -~- -- .. .. JJ ~'I- n4A f'W 

v v -
v v .... 

$"> IS'" I~ IK lft/1 o~$6 ~ <" ~~" ll../J n/tJfH(. •fi --I '" 
~ 17 IY. IY ~ l.J1. 

[rf\·~ !:>} •V v v 
v v v I/ 

s.~ 
20 
~ I~ r[A.'fJ dJtdl.. # h'N..d. -~oA -~--1. dfJM.JP. ~ tJtlN" I~ -., 

~ *' / 
. 

2~ ""'11:/. l)n./.iu:f ,i; 

v v 
v v 
v v . When rock coring, enter rock brokeness. 

- Include monttor reading in 6 foot intervals @ borehole. Increase reading frequency ~elevated response is read. 

Remarks: 

Converted to Well? Yes No Well l.D. #: 

Drilling Area 
Background (ppm): ...... I -~ ..... - ..... 

' 

Mw-11 



Page Z.. of c__ 

BORING LOG 

PROJECT NAME: BORING NUMBER: M,£,J - Vt 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~-

PROJECT NUMBER: _______________ DATE: 5 - / 7 -oo 
DRILLING COMPANY: _____________ GEOLOGIST: <f. .~ 
DRILLING RIG: -------------DRILLER: -::r. 2,;~Jer 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/6' ' Sample Time Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 

~ Type or Run No. (%) Sample (Depth/Ft.) or Rock m CD 

Color Material Classification c Remarks a. Iii CD 
ROD Length or Screened Hardness E a. ~ .. E Level s en .. ~ en 

* 

9,1 ').!> y ~ ~ \ ~At-
0 

clt>..11-1.~ C- A .Jrbr.~ ~·N- 1¢ .... 
co.t ~/Sf 

~ I~ y l 
. v 

fl-(Jo~ l4J-~ Q.d .11'\ I - ~I o.'h~ 
:-

'). 'l ~~f 

v v '11'~ ~Pr.\, • .u. rA4rse-ara.i\Jed ~ 
.... 

~I.st- . 

v v . 
~l~~)/-1- l't'd"" 

I/ / ~ 
~~ °'>D ~ ~ ~~o I~~ f"'~~cJte" L>o.. 

~~ll'Lt.i) ,,,.4 wldP ~~tJe.. ~· I 
I 

~ % y I r 

(J(flNffl µI ~~tt.. b .... '1.. (Nvo.t). {K'r>.J.li)_ Ud~ SW\(~ ~ v IV 
. u 

/ 1v 
/ v 

~s ~5 :A{ x d\~ L41.~ ~Wt- ~'AJEd ~~I pr ~ 

{nn~ i/. Moit;.+ r 
I 

v ~ ~ v ·J 37 ~ $?/f 

I/ I/ .. 

/ IV 
/ v ,. '"/f;:> ~ U" .. # ~ -

~ ,,...c_ r."""'-.0 t~/ u. ~"t r 

J K y . 
ctt.- at"~" eta... - r1'C.l-1 SCVrd 

/ IV 
.. . 

~'s 
I/ IV 
/ v .,.. 'f 5 ~ !U' ~\o ~4' ~ G.S. 351

- 3? ', I \...U. 

y 'f7 ~ "!Y( II" 

-/-r01.r I~ ( foJA 

/ v u 

I/ / 
v v . \Mien rock conng, enter rock brokeness. 

- Include mon~or reading in 6 foot intervals @ borehole. Increase reading frequency ~elevated response is read. 

Remarks: 

Converted to Well? Yes V No Well l.D. #: 

I 
A.A.O od.rr< "I.I 

-«YLuruloti ¢ -r 
U'l ,,{lit{ 

Drilling Area 
Background (ppm):~ 

JIVIW-t/ 



Tetra Tech NUS, Inc. 

WELL COMPLETION FORM 

NUMBER: D"?DJ 
BY: 

NAME: M.w- J '-

DRILLER: 

~25 INCH HOLLOW STEM AUGER S.eJb 
'Zt'e%ler 

D _INCH ROTARY WASH 

USED DURING DRIWNG: 
METMOO OF DECONTAMINATION 

PRIOR TO DRIWNG: 

DEVELOPMENT 
METMODOF 

StA.-w ~s: loJe DEVELOPMENT: 

DEVELOPMENT 

BEGANOATE: '5 ·z.o-oo TIME: 

YEILD: TIME: 

GPM FROM 10 

YEILD: TIME: 

GPM FROM 10 

YEILD: TIME: 

GPM FROM 10 

HOURS 

DRILLED: 

DATE: 

DATE: 

DATE: 

/.S 

lOTAL WATER REMOVED 

DURING DEVELOPMENT: GALLONS SS 
DESCRIPTION 

OF TURBIDITY ~EAR 
AT END OF 
DEVELOPMENT: 

WATER: 

WATER 

DISCHARGED 

TO: 

MATERIALS USED 

0MOD. TURBID 

0GROUND SURFACE 

OsroRM SEWERS 

~MS 

D SLIGHTLY CLOUDY 

D VERYMUDDY 

0TANKTRUCK 

Os10RAGE TANK 

DoTHER 

!S '!So J h SAcKs oF £e)/ ?>o 
j.Jf }" SACKSOF r11e 'lj.J por±i<a&d 

~ __ ~GALLONS OF GROUT ED 

ft. ,SO /Ip SACKS POWDERED BENTONITE 

POUNDS OF BENTONITE PELLETS 

=====(Q=:y:=====FEET OF _.c_ INCH PVC BLANK CASING 
___ ,..5:.._ __ FEET OF _!l..... INCH PVC SLOTTED SCREEN 

__ _._A/i_*..__ __ YARD3 CEMENT-SAND (REDl-MIX) ORDERED 

-
__ _,, • ._, ~-..... __ YARDS3 CEMENT-SAND (REDl-MIX) USED 

~ 

CONCRETE PUMPER USED? DYES 
NAME NA 

SAND 

CEMENT 

-------------------------------------------~ 
WELL COVER USED: DLOCKING STEEL COVER 

OcHRISTY BOX 

~ER 

[BsfE "OTHER" BELOW 

0LOCKING STEEL COVER 

INCH DIAMETER 

SCH PVC OUTER 

CASING 

to feet 

INCH DIAMETER 

iOREHOLE 

to feet 

BENTONITE-CEMENT 

SEAL OR 
8-SACK CEMENT-SAND 
SEAL 

to feet 

------lOP OF CASING AT 

Q,)S'FEET~ 
~ROUND LEVEL 

f, !f INCH DIAMETER 

BOREHOLE 

_Q_ to .:IQ feet 

_LINCH DIAMETER 

SCHEDULE 40 PVC 

BLANK CASING 

O• ,,~~to ~Ci feet 

SEAL OR 

-,----._-'I-SACK CEMENT-SAND 
SEAL 

0. 5 to 2L. feet 

BeN;'';~~ms~ 
5 7 ~ -~.L.Jat 

,90/~ 
SAND PACK 

(, l to 70 feel 

C::::::l-4--t--"""3:""" INcH'DiAii'"ETER 

SLOTTED 

INCH SCREEN 

lA Cf to JtL feet 

.---+-- "- INCH DIAMETER 

SCHEDULE 40 PVC 

BLANK SILT TRAP 

il_to ~feet 

l!:::::::!I·+-+-- BOTTOM WELL CAP 

feet 

1--------- HOLE CLEANED OUT TO 

.!:]./)....feet 
..._ ______ ,__BOTTOM OF BOREHOLE 

-2.Qteet 
NOTTO SCALE 

ADDITIONAL INFORMATION: 



Page_/_ of l..., 

BORING LOG 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

...... CLf"""'-'"-......;;;~~~'.;.;:;lw.,...._-....;;;c:;_; .Je.o...;;;;......;~_.<t.o_b=---- BORING NUMBER: __ ___.rJ.....;...._W_l '2-____ _ 
C.TO 112... \J Jc>bO~/ DATE: 5-/7-00 

6to::WJ:=c1=fr,)6.;==w==:ttt>::~:::°"'::1:=tL.=====GEOLOGIST: s~ :&0\1'4e{) 
DRILLING RIG: --=!)l='=td=.r.....;.lc...k=--......:D:;;;....._-.;._I ?.._o ______ DRILLER: <rt,, z_,~ /Q.C 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/6' ' Sample Time Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s N 
Type or Run No. (%) Sample (Depth/Ft.) or Rock .. ID 

Length or Screened Hardness Color Material Classification c Remarks a. ~ ROD E a. 
Level 

.. E s (/) .. 
(/) 

* 

0 / / 
/ I/ 
I/ I/ 
I/ I/ / .Y 
I/ v '\ ' ~ .,.....,_ _er'\ /- ... 

I/ /' ~:SJ ; (Q\./ ' '.\ I 
" 

I/ v _rv () r \' N' - ~ \ \ \ 

I/ I/ V' ~ ~nt-' " 
t\'1'l • 

I/ I/ r:&'. \(~~- h ' 
I/ L. 

I/ v '?" AtJ /~/YI \V, 

I/ / ' / Jt( r\ . 
0/ \\ . 

I/ I/ l<\}J'-"" ,;J \\ l ~ v 
I/ I/ ./ ~'-

~ 

/.- !') _,, 

I/ I/ '\v y\J" 
I/ I/ _.f/ 

\ 

/ / \/Vv 
/ I/ 

. 

I/ I/ 
I/ I/ 
I/ v 
/ / 

' 
I/ v 
I/ v 

I I/ I/ 
~ 9 v I/ . When rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency ~elevated response is read. 

Remarks: 
Drilling Area ~ 

Background (ppm): I 
I 

Converted to Well? Yes No ---



Page Z. of _..=:.._ 

BORING LOG 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

N 
G Ill 

Remarks 
Q. G 
E Q. m E 
"' m 

"' 

Sample Depth Blows/6" Sample Time Lithology Soil Density/ u 
No. and (Ft.) or or ROD Rcovery/ Change Consistency s Type or Run No. (%) Sample (Depth/Ft.) or Rock 

ROD Length or Screened Hardness Color Material Classification c 
Level s 

. 
~ q~ 

• When rock coring, enter rock brokeness. 

- Include monrtor reading in 6 fool intervals @ borehole. Increase reading frequency ~elevated response is read. 

Remarks: 

Converted to Well? Yes V No 

Drilling Area r-fr-l 
Background (ppm):~ 

Well l.D. #: _....!.,M.:....:....;;.;W;_-_./1....:L::;_ _____ _ 



Tetra Tech NUS, Inc. 

WELL COMPLETION FORM 

/JC.. 
DRILLER: 

D 4.25 INCH HOLLOW STEM AUGER 

~le INCH ROTARY WASH 

'W6 
~~/er 

HOURS 3 ~ 
DRILLED: 1 J 

USED DURING DRILLING: lCQ.5 
METHOD OF DECONTAMINATION 

PRIOR TO DRILLING: 

DEVELOPMENT 
METHOD OF 

DEVELOPMENT: 

DEVELOPMENT 

BEGAN DATE: 

YEILD: TIME: 

GPM FROM 

YEILD: TIME: 
GPM FROM 

YEILD: TIME: 

GPM FROM 

TOTAL WATER REMOVED 

s~ iprc;sw-e: wrA.S IA 

TIME: 0850 
DATE: 

TO 

DATE: 
TO 

DATE: 

TO 

DURING DEVELOPMENT: GALLONS SS 
DESCRIPTION 

OF TURBIDITY 
AT END OF 
DEVELOPMENT: 

WATER: none 

WATER 

DISCHARGED 
TO: 

MATERIALS USED 

OcLEAR 

0MOD. TURBID 

0GROUND SURFACE 

OsTORM SEWERS 

~MS 

~IGHTLY CLOUDY 

D VERYMUDDY 

0TANKTRUCK 

OsTORAGE TANK 

OoTHER 

_'f.:..._.:'5o~\.uf.t>'---_SACKS OF ;J.f;/ 3 0 
I 'f ((' lp I b SACKS OF fl#:. \ °l:::>lN- +-t_c. fJd 

-,....1....,8'...._0 ____ GALLONS OF GROUT USED ;--" 

¥.$ Sf; /h SACKS POWDERED BENTONITE 

POUNDS OF BENTONITE PELLETS 

---,-'!-¥~--FEET OF ;)... INCH PVC BLANK CASING 

SAND 

CEMENT 

S FEET OF -t..__l_ INCH PVC SLOTTED SCREEN 6 • I!) t • 

I $6 IV., ~ S-b/ to S ~ 6-""' .s~ 
_______ YARD3 CEMENT-5AND (REDl-MIX) ORDERED 

_______ YARDS3 CEMENT-SAND (REDl-MIX) USED 

CONCRETE PUMPER USED? 

NAME 

WELL COVER USED: DLOCKING STEEL COVER 

OcHRISTY Box 

Oves 

~ER 8-inch, bolt-down, drive-over man hole cover 

~E "OTHER" BELOW 

0LOCKING STEEL COVER 

I 
t"'l .. ' -t-- INCH DIAMETER 

-~~-L 
SCH PVC OUTER 

CASING 

to feet 

r __ INCH DIAMETER 

BOREHOLE 

to feet -- --
BENTONITE-CEMENT 

SEAL OR 
8-SACK CEMENT-SAND 
SEAL 

to feet 

--~---TOP OF CASING AT 

(!) t 3FEET ABOVE AT 

~ROUND LEVEL 

.J:e..._ INCH DIAMETER 

BOREHOLE 

_Q_to~t 

i INCH DIAMETER 

SCHEDULE 40 PVC 
BLANK CASING 

e I '°!> to I 3 'f.teet 

-t-1"'rt"t:NTONITE-CEMENT 

SEAL OR 

8-sACK CEMENT-SAND 
SEAL / .,l. SJ 
l!'1 'S to ~ feet 

~$~~~ 
ill_ ''lo / 5 / fmll 

;)..0/ 30 
SAND PACK 

I!./ 10 lf""O feet 

C:::::J4._-+-- -2:._ INCHDiAMETER 

SLOTTED 0.01 

INCH SCREEN 

{Jf to {3'/ feet 

;J.. INCH DIAMETER 

SCHEDULE 40 PVC 

BLANK SILT TRAP 

JM.o /Sf.1£,feet 

1>=:::=; .. -+-- BOTTOM WELL CAP 

feet 

1---------- HOLE CLEANED OUT TO 

J.1Q..1ee1 

--------BOTTOM OF BOREHOLE 

J.!frl_ feet 
NOTTO SCALE 

ADDITIONAL INFORMATION: 



(JI::) Tetra Tech NUS, Inc. BORING LOG Page ..L_ of ..3 

PROJECT NAME: OLF Sagrly- Sik 2'106 BORING No.: 
PROJECT NUMBER: 0'-\0 I DATE: 

DHw-13 
s-1a-oo 

DRILLING COMPANY: Gm.::o d .... *r fn)kc:h'c:n::t;.. ~ GEOLOGIST: 
DRILLING RIG: ~neh·1>-l2.~ DRILLER: 

MATERIAL DESCRIPTION PIDIFID Rndlng lppm) -•mpl Depth Blows/ Sample Lithology u 
No. (Ft,) l"or Recov Ch•nge 
and or RQD I I Depth/Ft) 

Type Run 1%) Sample or 
orRQ No. Length Sc:reen•d 

s 
Soll Denalty/ c Conalamncy 

or Color Material Clasalficatlon s Remarks 
lnmrval Rock • 

t1an1n••• 

- -------1•1ii- -· - -
- t>rd ngt- Spalh -
- c-s:-o++-· . 

d \JC. ·~ ~t:Q:X I"" 1 ' I -

-- - -h, HW - I I S-e.c 

10 - -/ 
/ 

HW-ll tt'J~-~. .. - -
- 1.-th~\oa ,p -

cj I --
/ 

- -
- -

....!.- / 
/ 20 - -

- -
- -
- -
- -
- -

-

Jo- ,,_, -
- -
- -
- -
_,, -
,_, ·-
- -

-· -
- -

- -
- 111V -~/=--•When rock coring, enter rock brokeness. 

.. lndude monitor reading in 6 foot Intervals @ borehole. Increase reading frequency if elevated reponae read. 

Remarks: ---------------------------------

- -~- -

- -~-

------- - 111- -

----------
----------
----------
----------
----------

Drilling Area 
Background (ppm):~ 

Converted to Well: Yes No Well l.D. #: DH l-'1- L3 



["fl:) Tetra Tech NUS, Inc. BORING LOG Page 2.. of 3 

PROJECT NAME: OLFSiutl\I -S;~ 2'1~ BORING No.: · l>HW - L3 
PROJECT NUMBER: ~ DATE: S -19-00 
DRILLING COMPANY: (~k 'Prufdzol" lri.c.:.. GEOLOGIST: _....;;s""'"._.&t_r....__h:;.;1~.....:....----
DRIL~G ~ _ p1e4r-~ch D-1-i_o DRILLER: ~~.·~\-er-

MATE "' RIAL DESCRIPTION PID/FID Reading (ppm) 

amp I Depth Blows I Sample . Lltholog y u 
) Soll Denalty/ 

Conalatency 
or 

Rock 
HudneH 

s 
c 

r Material ClaHlficatlon s . 
No. (FL) .. or RllCOY Change 
and or RQD I (Depth/A. 

Typa Run (%) Sample or 
or RQ No. Length sc ..... ed Colo 

Interval 

Remarks .! GI ~ ~ Q, :! 0 
E ~ .. 

Q, f .! • E Ill 0 'C • m Q Ill 

Sc 
1)1-0 n-o+ :pf:~~n -
So-10J~ -

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

- - -

• 
• 

-h prox;"",+Y ¢.f -
HIJJ-12j See. HW :l 
lo~~c l:+h~l~~ 

- - - -

" - - - -
' ·- - - -· 

- - - - -
- - - - -
- - - - -

•.' - - - - -
... ./ 

' - • -· -·- -
med'1o'IY\-+c c~r~ -
~rg1(\-c.O Sand -

I -
-

c~+o - - - -
~~cy.· - - - -, 
Ltko\,"c - - - -
de set'1p:b'on - - - -

"' -~D--
b~ed ~(\ - ·- -· -
rc.lllrn.S -

-
-
-

9o-- ·-
-
-
-
-

,; -• 
\OD /------•When rock coring, enter rock brokeness. 

.. lndude monitor reading in 6 foot intervals @ borehole. lnaease reading frequency if alevated reponae read. 

Remarks: 
----------------------~ 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -
- - - -
- - -·-

Drilling Area 
Background (ppm):~ 

Converted to Well: Yes No ---- Welll.D.#: WVl-l3 



( if;)retraTech NUS, Inc. BORING LOG Paged._013_ 

PROJECT NAME: OlF &.u~'4-Si°k 2\.406 BORING No.: _·o=· _H_W_---=13:;;...._ ___ _ 
PROJECT NUMBER: ....filQ1 DATE: S-..llt:._Q_-o 
DRILLING COMPANY: Gr;;t;i(LJCJtr f'm~°" 'nc.. GEOLOGIST: =:5:.=p;it+p::::: .... ~~---_-_-_-_-_-_-_-_-_-
DRIL~G ~ _ 'J}rc.Qn-c.h 1)- f-i_e:, DRILLER: --~:;:;<;;;;2;;•';:=%=i:=k_y-=====i 

ATE RIAL DESCRIPTION PIOIFID Reading (ppm) 
" M 

amp I Depth Blows/ Sample . Lllholog y 
No. (Ft.) &"or Recov Change 
and or RQD 

Type Run (%) 
I (Deplh/Ft 

Sample or 
I Son Denalty/ 

Conalatency 
orRQ No. Length Sc""'"e d or 

Interval Rock 
Hardneae 

loo " 

-/ 
-/ ==/ 

110 ==~= 
--/-
--/-

•2D==/= " 

\3o--

f~o l'-lo - • 

/=-• l/Vhen reek coring, enter reek brokeness. 

Color Material ClaHlficatlon · 

u 
s 
c 
s Remarks 

-------1•iiii- -1111-- -

_____ ...., ______ ~· ----------

~·----------- -·-

~·----------- --·Iii-

--------- - ·- - ·-
----------
----------
----------
----------
------- - - - ·-

.. Include monitor reading in 6 fool intervals @ borehole. lnaease reading frequency if elevated reponse read. 

Remarks: 

Drilling Area , 
Background (ppm): I as 

/ ~-----------------------

Converted to Weli: Yes No Well l.D. #: DH.w - l3 



ATTACHMENT D 

Tables 



TABLE 1 

SUMMARY OF DETECTED ANAL YTES IN SOILS-SITE 2406 

SAUFL Y FIELD, PENSACOLA, FLORIDA 

Sample No. OLF06SB011517 OLFS06SB042022 OLFS06SB051517 OLB06SB062527 OLBS06SB072022 

Sample Location SB-01 SB-04 SB-05 SB-06 SB-07 

Collect Date 5/31/00 5/31/00 5/31/00 5/31/00 5/31/00 

Sample Depth (bis) 15'-17' 20'-22' 15'-17' 25'-27' 20'-22' 

DE1 1/DE22/LE3 (mg/kg) 

Volatlle4 (mqlkg) 

not detected -- -- -- -- --

Polycyclic Aromatic 

Hydrocarbons5 (mqlkg) 

not detected -- -- -- -- --

Total Petroleum 

Hydrocarbons' fmqlkg) 

not detected -- -- -- -- --

1 DE1= Direct Exposure limit for residential area from Chapter 62-777, F.A.C. 
2 DE2= Direct Exposure limit for industrial area from Chapter 62-777, F.A.C. 
3 LE= Leachability for groundwater limit from Chapter 62-777, F.A.C. 
4 SW-846 82608, 5 SW-846 8310, 6 FDEP FL-PRO 

-- = not detected. 



TABLE2 

SUMMARY OF DETECTED ANALYTES IN GROUNDWATER-SITE 2406 

SAUFL Y FIELD, PENSACOLA, FLORIDA 

Sample No. OLFS06MW1 OGW OLFS06MW12GW OLFS06MW13GW 

Sample Location DMW-10 DMW-12 DMW-13 

Collect Date 7/19/00 7/13/00 7/13/00 

Groundwater Clean-up 

Criteria 1 (µg/L) 
Volatile 2 (µgill 

1,2-Dibromoethane 0.02 -- 0.024 --
Benzene 1 -- 400 --
Xylenes, total 20 -- 7.8 --

Polycyclic Aromatic 

Hydrocarbons 3 {µglL} 

1-Methylnaphthalene 20 -- -- --
2-Methylnaphthalene 20 -- -- --
Naphthalene 20 -- -- --

Total Petroleum 

Hydrocarbons 4 {µq/L} 5000 -- -- 410 

Metals 5 {uq/L} 

Lead 15 -- -- --

1 Groundwater Clean-up Criteria as provided in Chapter 62-777, F.A.C. 
2 SW-846 80218 and EPA 504.1, 3 SW-846 8310, 4 FDEP FL-PRO, 5 SW-846 60108 

Bold indicates an exceedance of limits. 

-- = not detected 



TABLE3 
GROUNDWATER AND FREE PRODUCT LEVEL DATA ON FEBRUARY 17, 2001-SITE 2406 

SAU FLY FIELD, PENSACOLA, FLORIDA 

Top of Casing Total Depth Depth to Product Depth to Water Free Product Groundwater 

Well Elevation <1> 

Number (ft) 

MW-1 27.71 

MW-2 28.54 

MW-3 28.45 

MW-4 27.94 
MW-5 27.69 

MW-6 28.68 

MW-7 28.67 

MW-8 28.12 

MW-9 28.79 

DMW-10 28.54 

MW-11 28.70 

DMW-12 28.71 
DMW-13 28.28 

Notes: 

BTOC - Below Top of Casing 

MSL - Mean Sea Level Datum 

of Well 
(ft) 

47.00 

47.00 

47.00 

47.00 
47.00 

47.00 

47.00 

47.00 

47.00 

67.00 

47.00 

69.00 
139.00 

BTOC BTOC Thickness 
(ft) (ft) (ft) 

NA 45.67 NA 

NA 46.32 NA 

NA Dry NA 

NA 45.73 NA 

NA 45.35 NA 

NA Dry NA 

NA Ory NA 

NA Dry NA 

NMI NMI NMI 

NA 46.85 NA 

NA 46.95 NA 

NA 46.95 NA 

NA 47.85 NA 

<
1l Elevations based upon arbitrary elevation of 30 ft. above MSL assigned to the NW flange hex-nut 

on fire hydrant C4-5 located 75 ft. to the NW from the intersection of Raby Ave. and Pou St. 

MW-1 through DMW-10 measurements taken from Table 2-1 of the SAR. 

NMI - not measured due to inaccessability 

Dry - Depth to water not available because water table is below the total depth of the well. 

NA - not applicable 

Elevation <1> 

(ft) 

-17.96 

-17.78 

NA 

-17.79 
-17.66 

NA 

NA 

NA 

NMI 

-18.31 

-18.25 

-18.24 
-19.57 



ATTACHMENT E 

Soil and Groundwater Validated Laboratory Reports 



Tetra Tech NUS, Inc. 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Mr. G~rald Walker., 

William Howard Engle 

Organic Data Validation - VOA, PAH, and TRPH 
CT0112 - NAS Pensacola 
SDGF6662 

5/Soils 

OLFS06SB011517 
OLFS06SB042022 
OLFS06SB051517 

OLFS06SB062527 
OLFS06SB072022 

Internal Correspondence 

DATE: July 18, 2000 

CC: File 

The sample set for CT0112, SDG F6662; Naval Air Station Pensacola, Pensacola, Florida, consists of 
five (5) soil environmental samples. The environmental samples were analyzed for TCL volatile 
organics (VOAs), polycyclic aromatic hydrocarbons (PAHs), and total recoverable petroleum 
hydrocarbons (TRPHs) organic compounds. 

The samples were collected by Tetra Tech NUS on May 31, 2000 and analyzed by Accutest 
Laboratories. All analyses were performed in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA'QC) criteria and analyzed according to SW-
846 Method 82608 (VOAs), 8310 (PAHs) and FL-PRO (TRPHs) analytical and reporting protocols. 
The data in this SDG was validated with regard to the following parameters: 

• • Data Completeness 
• • Holding Times 
* • lnitiaVcontinuing calibrations 
• • Laboratory method/field quality control blank results 
• • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Supporting 
documentation is presented in Appendix C. Qualified analytical results are presented in Appendix A. 
The original laboratory data is contained in Appendix B. 



•Page - 2 
Memo: Mr. G. Walker 
July 18, 2000 

Volatile Fraction 

All quality control parameters were met for this fraction. 

Polynuclear Aromatic Hydrocarbon Fraction 

All quality control parameters were met for this fraction. 

Total Recoverable Petroleum Hydrocarbon Fraction 

All quality control parameters were met for this fraction. 

Executive Summary 

Laboratory performance: All quality control parameters were met. 

Other factors affecting data quality: None. 



•Page - 3 
Memo: Mr. G. Walker 
July 18, 2000 

The data for these analyses were reviewed with· reference to the EPA Functional Guidelines for 
Organic Data Validation (October, 1999), 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. 

"I 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)." 

J;L~ 
William Howard Engle 

Project Chemist 
Tetra Tech NUS, Inc. 

Data Validation Quality Assurance Officer 
Tetra Tech NUS, Inc. 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the laboratory 
3. Appendix C - Supporting Documentation 



APPENDIX A 

Qualified Analytical Results 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

c = Calibration (i.e., % RSDs, %Os, ICVs, CCVs, RPDs, RRFs, -etc.} Noncompliance 

D = MS/MSD Noncompliance 

E = LCS/LCSD Noncompliance 

F = Lab Duplica~ Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

= .ICP Serial Dilution Noncompliance 

J = GFAA PDS -GFAA MSA's r < 0.995 

K = ICP Interference ;. include ICSAB % R's 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation 

N = Internal Standard Noncompliance 

0 = Poor Instrument Performa~ (i.e., base-time drifting) 

p = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

Q = Other problems (can encompass a number of issues) 

R = Surrogates Recovery Noncompliance 

s = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

u - Pest/PCB 0% between columns for positive results 

v = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

w = EMPC result 

x = Signal to noiSe response drop 
y = % Solid content is less than 30% 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

1 1 1-TRICHLOROETHANE 

1 122-TETRACHLOROETHANE 

11 2-TRICHLOROETHANE 

11-DICHLOROETHANE 

1 1-DICHLOROETHENE 

1 2 DICHLOROBENZENE 

1 2-DIBROMOETHANE 

1 2-DICHLOROETHANE 

1 2-DICHLOROPROPANE 

1 3-DICHLOROBENZENE 

1 4 DICHLOROBENZENE 

2-CHLOROETHYL VINYL ETHER 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 2-DICHLOROETHENE 

CIS-1 3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

DICHLORODIFLUOROMETHANE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TOLUENE 
TRANS-1 2-DICHLOROETHENE 

TRANS-1 3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE · ~ . 

OLFS06SB011517 
05/31/00 
F6662-1 
NORMAL 
94.0% 
UG/KG 

RESULT QUAL CODE 

5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
11 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
11 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u 
5.6 u .. . . 

.. 5.6 . 'U. .. 

Page 

OLFS06SB042022 OLFS06SB051517 OLFS06SB062527 
05/31/00 05/31/00 05/31/00 
F6662-2 F6662-3 F6662-4 
NORMAL NORMAL NORMAL 
94.3% 94.3% 91.8 % 
UG/KG UG/KG UG/KG · 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
11 u 11 u 10 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
11 u 11 u 10 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 u 5.3 u 5 u 
5.4 ... u 5.3 u 5 u 
s:~. u '• 5.3. u 5 u 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

VINYL CHLORIDE 

XYLENES TOTAL 

OLFS06SB011517 
05/31/00 
F6662-1 
NORMAL 
94.0% 
UG/KG 

RESULT QUAL 

5.6 u 
17 u 

OLFS06SB042022 
05/31/00 
F6662-2 
NORMAL 
94.3% 
UG/KG 

CODE RESULT QUAL 

I 5.4 u 
I 16 u 

Page 2 

OLFS06SB051517 OLFS06SB062527 
05/31/00 05/31/00 
F6662-3 F6662-4 

. 
NORMAL NORMAL 
94.3% 91.8% 

UG/KG UG/KG 

CODE RESULT QUAL CODE RESULT QUAL CODE 

I 5.3 u I 5 u I 
I 16 u I 15 u I 



. ' 

CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

1 1 1-TRICHLOROETHANE 

1 122-TETRACHLOROETHANE 

11 2-TRICHLOROETHANE 

1 1-DICHLOROETHANE 

1 1-DICHLOROETHENE 

1 2 DICHLOROBENZENE 

1 2-DIBROMOETHANE 

1 2-DICHLOROETHANE 

1 2-DICHLOROPROPANE 

1 3-DICHLOROBENZENE 

1 4 DICHLOROBENZENE 

2-CHLOROETHYL VINYL ETHER 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 2-DICHLOROETHENE 

CIS-1 3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

DICHLORODIFLUOROMETHANE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1 2-DICHLOROETHENE 

TRANS-1 3-DICHLOROPROPENE 

TRICHLOROETHENE 

. TRICHLOROFLUOROMETHANE . 

Page 3 

OLFS06SB072022 
05/31/00 I I I I I I 
F6662-5 
NORMAL 
94.4% 100.0% 100.0% 100.0 % 
UG/KG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

5;3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
11 u 
5.3 u 
5.3 u 
5.3 u 
5.3 . u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
11 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 U: . ' 

5.3 l:J 
., .··· ... ,, 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

VINYL CHLORIDE 

XYLENES TOTAL 

I. 

OLFS06SB072022 
05131/00 
F6662-5 
NORMAL 
94.4% 
UG/KG 

RESULT QUAL 

5.3 u 
16 u 

Page 4 

I I I I I I 

100.0 % 100.0% 100.0 % 

CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

I I I I 
I I I I 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

POLYNUCLEAR AROMATIC HYDROCARBONS 

1-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO!AlANTHRACENE 

BENZOIAIPYRENE 

BENZO{BlFLUORANTHENE 

BENZOIG H llPERYLENE 

BENZOIKlFLUORANTHENE 

CHRYSENE 

DIBENZOIA HlANTHRACENE 

FLUORANTHENE 

FLUOR ENE 

INDENOl1 2 3-CDlPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

OLFS06SB011517 
05/31/00 
F6662-1 
NORMAL 
94.0% 
UG/KG 

RESULT QUAL 

350 u 
350 u 
350 u 
710 u 
350 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
350 u 
350 u 
71 u 
350 u 
350 u 
350 u 

OLFS06SB042022 
05/31/00 
F6662-2 
NORMAL 
94.3% 
UG/KG 

CODE RESULT QUAL 

350 u 
350 u 
350 u 
710 u 
350 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
350 u 
350 u 
71 u 
350 u 
350 u 
350 u 

Page 

OLFS06SB051517 OLFS06SB062527 
05/31/00 05/31/00 
F6662-3 F6662-4 
NORMAL NORMAL 
94.3% 91.8 % 
UG/KG UG/KG 

CODE RESULT QUAL CODE RESULT QUAL CODE 

350 u 360 u 
350 u 360 u 
350 u 360 u 
710 u 730 u 
350 u 360 u 
71 u 73 u 
71 u 73 u 
71 u 73 u 
71 u 73 u 
71 u 73 u 
71 u 73 u 
71 u 73 u 
350 u 360 u 
350 u 360 u 
71 u 73 u 
350 u 360 u 
350 u 360 u 
350 u 360 u 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

POL YNUCLEAR AROMATIC HYDROCARBONS 

1-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZOIA\ANTHRACENE 

BENZOIA\PYRENE 

BENZOIB\FLUORANTHENE 

BENZOIG H l\PERYLENE 

BENZOIK\FLUORANTHENE 

CHRYSENE 

DIBENZOIA H\ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENOl1 2 3-CD\PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Page 2 

OLFS06SB072022 
05/31100 I I I I I I 
F6662-5 
NORMAL 
94.4% 100.0% 100.0% 100.0 % 
UGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

350 u 
350 u 
350 u 
710 u 
350 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
350 u 
350 u 
71 u 
350 u 
350 u 
350 u 

~ ~ . 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PETROLEUM HYDROCARBONS 

TOTAL PETROLEUM HYDROCARBONS 

OLFS06SB011517 
05131/00 
F6662·1 
NORMAL 
94.0% 
MG/KG 

RESULT QUAL 

8.9 u 

OLFS06SB042022 
05/31/00 
F6662·2 
NORMAL 
94.3% 
MG/KG 

CODE RESULT QUAL 

I 8.8 u 

Page 

OLFS06SB051517 OLFS06SB062527 
05131/00 05/31/00 
F6662-3 F6662-4 
NORMAL NORMAL 
94.3% 91.8 % 
MG/KG MG/KG 

CODE RESULT QUAL CODE RESULT QUAL CODE 

I 8.8 u I 9 u I 



CT0112-NAS PENSACOLA 
SOIL DATA 
Accutest, NJ 
SDG: F6662 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PETROLEUM HYDROCARBONS 

TOTAL PETROLEUM HYDROCARBONS 

OLFS06SB072022 
05/31/00 
F6662-5 
NORMAL 
94.4% 
MG/KG 

RESULT OUAL CODE 

8.8 u I 

Page 2 

I I I I I I 

100.0% 100.0% 100.0% 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

I I I 



APPENDIX B 

Results as Reported by the Laboratory 



Client Sample ID: OLFS06SBOI 1517 
Lab Sample ID: F6662-1 
Matrix: SO - Soil 
Method: SW846 8260B 
Project: N AS Pensacola 

File ID DF 
Run#l H007811.D 1 
Run#2 

VOA 8021 List 

CAS No. Compound 

71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
106-93-4 
107-06-2 
78-87-5 
124-48-1 
75-71-8 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
100-41-4 
74-83-9 
74-87-3 
75-09-2 
1634-04-4 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 
75-69-4 
75-01-4 
1330-20-7 

Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1, 1-Dichloroethane 
1, 1-Dichloroethylene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
Dichlorodifluoromethane 
cis-1,2-Dichloroethylene 
cis-1, 3-Dichloropropene 
m-Dichlorobenzene 
o-Dichlorobenzene 
p-Dichlorobenzene 
trans-1,2-Dichloroethylene 
trans- I , 3-Dichloropropene 
Ethyl benzene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl Tert Butyl Ether 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 
Xylene (total) 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed 
06105100 

Result 

By 
RAW 

RL 

5.6 
5.6 
5.6 
5.6 

{tri// >•• 5.6 

NP•>••·········•/U/ 5.6 .Nl)/ (. ? 11 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
11 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 

.lr\''·'' ''''·''' '/ ' 5. 6 
,.f!llr:I''''""'''"''''/· 5.6 

,, .. ,.,.·,. , .. ,,, 17 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 94.0 

Prep Date Prep Batch 
n/a 

Units Q 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

n/a 

J = Indicates an estimated value 

Page 1of2 

Analytical Batch 
VH90 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

25 



Client Sample ID: OLFS06SB011517 
F6662-1 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW846 8260B 
NAS Pensacola 

VOA 8021 List 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibromofluoromethane 
Toluene-DB 
4-Bromofluorobenzene 
l ,2-Dichloroethane-D4 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Run# 1 

................... 

8$%< / .. 

···~~[~······················ ................... 

~% / .. 

Run#2 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 94.0 

Limits 

71-122% 
73-128% 
53-158% 
71-122% 

J = Indicates an estimated value 

Page 2 of2 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

26 



Client Sample ID: OLFS06SB011517 
Lab Sample ID: F6662-1 
Matrix: SO - Soil 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA001741.D 1 
Run#2 

CAS No. Compound 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
90-12-0 
91-57-6 
85-01-8 
129-00-0 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

CAS No. Surrogate Recoveries 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed By 
06115100 NF 

Result RL 

350 
:.>: ···:·•·:/.::. 710 

350 
.Na.I.<•.·••·•·•:•·•·••••· 71 

.i_~ri. < < 71 

71 
..... ..., ........... ·• ·•· ..... 71 

71 
71 
71 
350 
350 
71 
350 
350 
350 
350 
350 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 94.0 

Prep Date Prep Batch 
06106100 

Units Q 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

OP1642 

Run#l Run#2 Limits 

~~%>··· 

94% 
35-135% 
50-150% 

J = Indicates an estimated value 

Page 1of1 

Analytical Batch 
GAA74 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

1.0~ 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06SB011517 
Lab Sample ID: F6662-1 
Matrix: SO - Soil 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run#l OP08581.D 1 
Run#2 

CAS No. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
06/07/00 

Result 

Run# 1 

106% >> 

E = Indicates value exceeds calibration range 

Date Sampled: 05/31100 
Date Received: 06101100 
Percent Solids: 94.0 

By Prep Date Prep Batch Analytical Batch 
CCJ 06106100 OP1643 GOP389 

RL Units Q 

8.9 mg/kg 

Run#2 Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

176 



Client Sample ID: OLFS06SB042022 
Lab Sample ID: F6662-2 
Matrix: SO - Soil 
Method: SW846 8260B 
Project: NAS Pensacola 

File ID DF 
Run#l H007812.D 1 
Run#2 

VOA 8021 List 

CAS No. Compound 

71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
106-93-4 
107-06-2 
78-87-5 
124-48-1 
75-71-8 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
100-41-4 
74-83-9 
74-87-3 
75-09-2 
1634-04-4 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 
75-69-4 
75-01-4 
1330-20-7 

Benzene 
Bro111odichloro111ethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1, 1-Dichloroethane 
1, 1-Dichloroethylene 
1,2-DibroDloethane 
1,2-Dichloroethane 
1,2-Dichloropropane 
DibromochloroDlethane 
DichlorodifluoroDlethane 
cis-1,2-Dichloroethylene 
cis-1, 3-Dichloropropene 
m-Dichlorobenzene 
o-Dichlorobenzene 
p-Dichlorobenzene 
trans-1,2-Dichloroethylene 
trans-1, 3-Dichloropropene 
Ethyl benzene 
Methyl broDlide 
Methyl chloride 
Methylene chloride 
Methyl Tert Butyl Ether 
1, 1, I -Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 
Xylene (total) 

ND = Not detected 
RL = Reporting LiDlit 

Report of Analysis 

Analyzed 
06105100 

Result 

By 
RAW 

RL 

5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
11 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

n~r< >? 5.4 
11 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
16 

Date Sampled: 05/31/00 
Date Received: 06101100 
Percent Solids: 94.3 

Prep Date Prep Batch 
n/a 

Units Q 

ug/kg 
ug/kg 
ug/k.g 
ug/k.g 
ug/k.g 
ug/k.g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
ug/k.g 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
ug/k.g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
ug/k.g 
ug/kg 
ug/k.g 
ug/k.g 
ug/kg 
ug/k.g 
ug/k.g 
ug/k.g 
ug/kg 
ug/kg 

n/a 

I = Indicates an estiDlated value 

Page 1of2 

Analytical Batch 
VH90 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a con1p0und 



Client Sample ID: OLFS06SB042022 
F6662-2 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW846 8260B 
NAS Pensacola 

VOA 8021 List 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibromofluoromethane 
Toluene-DB 
4-Bromofluorobenzene 
1,2-Dichloroethane-D4 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Run# 1 

·•86%.c·····••.·•·•····•·• 

·•·f~~%······················ 91% / 

Run#2 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 94.3 

Limits 

71-122% 
73-128% 
53-158% 
71-122% 

J = Indicates an estimated value 

Page 2 of2 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06SB042022 
Lab Sample ID: F6662-2 
Matrix: SO - Soil 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA001742.D 1 
Run#2 

CAS No. Compound 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
90-12-0 
91-57-6 
85-01-8 
129-00-0 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(l ,2,3-cd)pyrene 
Naphthalene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

CAS No. Surrogate Recoveries 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed 
06/15/00 

Result 

Run#l 

653·.·. 
9j$··•· .. 

By 
NF 

RL 

350 
710 
350 
71 
71 
71 
71 
71 
71 
71 
350 
350 
71 
350 
350 
350 
350 
350 

Run#2 

Date Sampled: 05/31/00 
Date Received: 06101100 
Percent Solids: 94.3 

Prep Date Prep Batch 
06106100 

Units Q 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Limits 

35-135% 
50-150% 

OP1642 

J = Indicates an estimated value 

Page 1of1 

Analytical Batch 
GAA74 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

111 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06SB042022 
Lab Sample ID: F6662-2 
Matrix: SO - Soil 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run#l OP08582.D 1 
Run#2 

CASNo. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
06107100 

Result 

Run# 1 

1P7%<< 

E = Indicates value exceeds calibration range 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 94.3 

By Prep Date Prep Batch Analytical Batch 
CCI 06106100 OP1643 GOP389 

RL Units Q 

8.8 mg/kg 

Run#2 Limits 

40-1403 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Report of Analysis Page 1 of2 

Client Sample ID: OLFS06SB0515 l 7 
Lab Sample ID: F6662-3 Date Sampled: 05/31100 
Matrix: SO - Soil Date Received: 06101100 
Method: SW846 8260B Percent Solids: 94.3 
Project: NAS Pensacola 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l H007813.D 1 06105100 RAW n/a n/a VH90 
Run#2 

VOA 8021 List 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene 5.3 ug/kg 
75-27-4 Bromodichloromethane 5.3 ug/kg 
75-25-2 Bromoform 5.3 ug/kg 
108-90-7 Chlorobenzene 5.3 ug/kg 
75-00-3 Chloroethane 5.3 ug/kg 
67-66-3 Chloroform 5.3 ug/kg 
110-75-8 2-Chloroethyl vinyl ether 11 ug/kg 
56-23-5 Carbon tetrachloride 5.3 ug/kg 
75-34-3 1, 1-Dichloroethane 5.3 ug/kg 
75-35-4 1, 1-Dichloroethylene 5.3 ug/kg 
106-93-4 1,2-Dibromoethane 5.3 ug/kg 
107-06-2 1,2-Dichloroethane NlJ > \ ? 5.3 ug/kg 
78-87-5 1,2-Dichloropropane '''N['L<:' ''"''"' 5.3 ug/kg 
124-48-1 Dibromochloromethane 5.3 ug/kg 
75-71-8 Dichlorodifluoromethane 5.3 ug/kg 
156-59-2 cis-1,2-Dichloroethylene ''''°~'""'"" ,,,,,,,,,, ,,, 5.3 ug/kg 
10061-01-5 cis-1, 3-Dichloropropene 5.3 ug/kg 
541-73-1 m-Dichlorobenzene 5.3 ug/kg 
95-50-1 o-Dichlorobenzene 5.3 ug/kg 
106-46-7 p-Dichlorobenzene ,, ,,, ,, ' 5.3 ug/kg 
156-60-5 trans-1,2-Dichloroethylene 5.3 ug/kg 
10061-02-6 trans-1, 3-Dichloropropene 5.3 ug/kg 
100-41-4 Ethyl benzene 5.3 ug/kg 
74-83-9 Methyl bromide 5.3 ug/kg 
74-87-3 Methyl chloride 5.3 ug/kg 
75-09-2 Methylene chloride 11 ug/kg 
1634-04-4 Methyl Tert Butyl Ether 5.3 ug/kg 
71-55-6 l, 1, 1-Trichloroethane 5.3 ug/kg 
79-34-5 1, 1,2,2-Tetrachloroethane 5.3 ug/kg 
79-00-5 1, 1,2-Trichloroethane 5.3 ug/kg 
127-18-4 Tetrachloroethylene 5.3 ug/kg 
108-88-3 Toluene 5.3 ug/kg 
79-01-6 Trichloroethylene 5.3 ug/kg 
75-69-4 Trichlorofluoromethane Nl><< /, > 5.3 ug/kg 
75-01-4 Vinyl chloride 5.3 ug/kg 
1330-20-7 Xylene (total) 16 ug/kg 

ND = Not detected J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06SB051517 
F6662-3 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW846 8260B 
NAS Pensacola 

VOA 8021 List 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibromofluoromethane 
Toluene-DB 
4-Bromofluorobenzene 
1, 2-Dichloroethane-D4 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Report of Analysis Page 2 of2 

Run#l Run#2 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 94.3 

Limits 

71-122% 
73-128% 
53-158% 
71-122% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06SB0515 l 7 
Lab Sample ID: F6662-3 
Matrix: SO- Soil 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA001743.D 1 
Run#2 

CAS No. Compound 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
90-12-0 
91-57-6 
85-01-8 
129-00-0 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo( a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2, 3-cd)pyrene 
Naphthalene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

CAS No. Surrogate Recoveries 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed 
06/15/00 

Result 

Run#l 

By 
NF 

RL 

350 
710 
350 
71 
71 
71 
71 
71 
71 
71 
350 
350 
71 
350 
350 
350 
350 
350 

Run#2 

Date Sampled: 05/31/00 
Date Received: 06101100 
Percent Solids: 94.3 

Prep Date Prep Batch 
06106100 

Units Q 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Limits 

35-135% 
50-150% 

OP1642 

J = Indicates an estimated value 

Page 1of1 

Analytical Batch 
GAA74 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

114 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06SB051517 
Lab Sample ID: F6662-3 
Matrix: SO - Soil 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run#l OP08583.D 1 
Run#2 

CAS No. Compound 

TPH (C8-C40) 

CAS No. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
06/07/00 

Result 

Run#l 

E = Indicates value exceeds calibration range 

Date Sampled: 05/31100 
Date Received: 06101100 
Percent Solids: 94.3 

By Prep Date Prep Batch Analytical Batch 
CCJ 06/06/00 OP1643 GOP389 

RL Units Q 

8.8 mg/kg 

Run#2 Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Report of Analysis Page 1of2 

Client Sample ID: OLFS06SB062527 
Lab Sample ID: F6662-4 Date Sampled: 05131100 
Matrix: SO - Soil Date Received: 06101100 
Method: SW846 8260B Percent Solids: 91.8 
Project: NAS Pensacola 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l H007814.D 1 06105100 RAW n/a n/a VH90 
Run#2 

VOA 8021 List 

CASNo. Compound Result RL Units Q 

71-43-2 Benzene 5.0 ug/kg 
75-27-4 Bromodichloromethane 5.0 ug/kg 
75-25-2 Bromoform 5.0 ug/kg 
108-90-7 Chlorobenzene 5.0 ug/kg 
75-00-3 Chloroethane 5.0 ug/kg 
67-66-3 Chloroform 5.0 ug/kg 
110-75-8 2-Chloroethyl vinyl ether 10 ug/kg 
56-23-5 Carbon tetrachloride 5.0 ug/kg 
75-34-3 l, 1-Dichloroethane 5.0 ug/kg 
75-35-4 1, 1-Dichloroethylene 5.0 ug/kg 
106-93-4 1,2-Dibromoethane 5.0 ug/kg 
107-06-2 1,2-Dichloroethane 5.0 ug/kg 
78-87-5 1,2-Dichloropropane 5.0 ug/kg 
124-48-1 Dibromochloromethane 5.0 ug/kg 
75-71-8 Dichlorodifluoromethane 5.0 ug/kg 
156-59-2 cis-1,2-Dichloroethylene 5.0 ug/kg 
10061-01-5 cis-1, 3-Dichloropropene 5.0 ug/kg 
541-73-1 m-Dichlorobenzene 5.0 ug/kg 
95-50-1 o-Dichlorobenzene 5.0 ug/kg 
106-46-7 p-Dichlorobenzene 5.0 ug/kg 
156-60-5 trans-1,2-Dichloroethylene 5.0 ug/kg 
10061-02-6 trans-1, 3-Dichloropropene 5.0 ug/kg 
100-41-4 Ethylbenzene 5.0 ug/kg 
74-83-9 Methyl bromide 5.0 ug/kg 
74-87-3 Methyl chloride .................. ·········· 5.0 ug/kg 
75-09-2 Methylene chloride 10 ug/kg 
1634-04-4 Methyl Tert Butyl Ether 5.0 ug/kg 
71-55-6 1, 1, 1-Trichloroethane 5.0 ug/kg 
79-34-5 1, 1,2,2-Tetrachloroethane 5.0 ug/kg 
79-00-5 1, 1, 2-Trichloroethane 5.0 ug/kg 
127-18-4 Tetrachloroethylene 5.0 ug/kg 
108-88-3 Toluene ·····•·•·•·.· ••·•·••· 5.0 ug/kg 
79-01-6 Trichloroethylene 5.0 ug/kg 
75-69-4 Trichlorofluoromethane 5.0 ug/kg 
75-01-4 Vinyl chloride 5.0 ug/kg 
1330-20-7 Xylene (total) 15 ug/kg 

ND = Not detected J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Client Sample ID: OLFS06SB062527 
F6662-4 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW846 8260B 
NAS Pensacola 

VOA 8021 List 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibromofluoromethane 
Toluene-DB 
4-Bromofluorobenzene 
l ,2-Dichloroethane-D4 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Run# 1 

85% < 
•••9~%·•·••••••<••····· lQ~%····· 

$$%>•··· 

Run#2 

Date Sampled: 05/31/00 
Date Received: 06/01/00 
Percent Solids: 91. 8 

Limits 

71-122% 
73-128% 
53-158% 
71-122% 

J = Indicates an estimated value 

Page 2 of2 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06SB062527 
Lab Sample ID: F6662-4 
Matrix: SO - Soil 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA001744.D 1 
Run#2 

CAS No. Compound 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
90-12-0 
91-57-6 
85-01-8 
129-00-0 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
1-Methylnaphthalene 
2-Methy }naphthalene 
Phenanthrene 
Pyrene 

CAS No. Surrogate Recoveries 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed 
06/15/00 

Result 

By 
NF 

RL 

360 
730 

(}>:::: 360 
73 
73 
73 
73 
73 
73 
73 
360 
360 
73 
360 

">>·.·>>.·>····>.·> 360 

360 
360 
360 

Date Sampled: 05/31/00 
Date Received: 06101100 
Percent Solids: 91.8 

Prep Date Prep Batch 
06106100 

Units Q 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

OP1642 

Run# 1 Run#2 Limits 

35-135% 
50-150% 

J = Indicates an estimated value 

Page 1of1 

Analytical Batch 
GAA74 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

117 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06SB062527 
Lab Sample ID: F6662-4 
Matrix: SO - Soil 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run #1 OP08584.D 1 
Run#2 

CASNo. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND= Not detected 
RL = Reporting Limit 

Analyzed 
06/07/00 

Result 

>lijp 

Run# 1 

E = Indicates value exceeds calibration range 

Date Sampled: 05131100 
Date Received: 06101100 
Percent Solids: 91.8 

By Prep Date Prep Batch Analytical Batch 
CCJ 06106100 OP1643 GOP389 

RL Units Q 

9.0 mg/kg 

Run#2 Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

185 



Report of Analysis Page 1of2 

Client Sample ID: OLFS06SB072022 
Lab Sample ID: F6662-5 Date Sampled: 05/31100 
Matrix: SO - Soil Date Received: 06/01/00 
Method: SW846 8260B Percent Solids: 94.4 
Project: NAS Pensacola 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l H007815.D 1 06/05/00 RAW n/a n/a VH90 
Run#2 

VOA 8021 List 

CASNo. Compound Result RL Units Q 

71-43-2 Benzene 5.3 ug/kg 
75-27-4 Bromodichloromethane 5.3 ug/kg 
75-25-2 Bromoform 5.3 ug/kg 
108-90-7 Chlorobenzene 5.3 ug/kg 
75-00-3 Chloroethane 5.3 ug/kg 
67-66-3 Chloroform 5.3 ug/kg 
110-75-8 2-Chloroethyl vinyl ether 11 ug/kg 
56-23-5 Carbon tetrachloride 5.3 ug/kg 
75-34-3 1, 1-Dichloroethane 5.3 ug/kg 
75-35-4 1, 1-Dichloroethylene 
106-93-4 1,2-Dibromoethane 

5.3 ug/kg 
11.h{/<<> 5.3 ug/kg 

107-06-2 1,2-Dichloroethane 5.3 ug/kg 
78-87-5 1,2-Dichloropropane 5.3 ug/kg 
124-48-1 Dibromochloromethane 5.3 ug/kg 
75-71-8 Dichlorodifluoromethane 5.3 ug/kg 
156-59-2 cis-1,2-Dichloroethylene 5.3 ug/kg 
10061-01-5 cis-1, 3-Dichloropropene 5.3 ug/kg 
541-73-1 m-Dichlorobenzene 5.3 ug/kg 
95-50-1 o-Dichlorobenzene 5.3 ug/kg 
106-46-7 p-Dichlorobenzene 5.3 ug/kg 
156-60-5 trans-1,2-Dichloroethylene 5.3 ug/kg 
10061-02-6 trans-1,3-Dichloropropene 5.3 ug/kg 
100-41-4 Ethylbenzene 5.3 ug/kg 
74-83-9 Methyl bromide 5.3 ug/kg 
74-87-3 Methyl chloride 5.3 ug/kg 
75-09-2 Methylene chloride 11 ug/kg 
1634-04-4 Methyl Tert Butyl Ether NI~?? > < 5.3 ug/kg 
71-55-6 1, 1, 1-Trichloroethane 5.3 ug/kg 
79-34-5 1, 1,2,2-Tetrachloroethane 5.3 ug/kg 
79-00-5 1, 1,2-Trichloroethane 5.3 ug/kg 
127-18-4 Tetrachloroethylene 5.3 ug/kg 
108-88-3 Toluene 5.3 ug/kg 
79-01-6 Trichloroethylene 5.3 ug/kg 
75-69-4 Trichlorofluoromethane 5.3 ug/kg 
75-01-4 Vinyl chloride 5.3 ug/kg 
1330-20-7 Xylene (total) <>< ><: 16 ug/kg 

ND = Not detected J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06SB072022 
F6662-5 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW846 8260B 
NAS Pensacola 

VOA 8021 List 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibromofluoromethane 
Toluene-DB 
4-Bromofluorobenzene 
1, 2-Dichloroethane-D4 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Report of Analysis Page 2 of2 

Run# 1 Run#2 

Date Sampled: 05/31100 
Date Received: 06/01100 
Percent Solids: 94 .4 

Limits 

71-122% 
73-128% 
53-158% 
71-122% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06SB072022 
Lab Sample ID: F6662-5 
Matrix: SO - Soil 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA001745.D 1 
Run#2 

CASNo. Compound 

83-32-9 Acenaphthene 
208-96-8 Acenaphthylene 
120-12-7 Anthracene 
56-55-3 Benzo( a)anthracene 
50-32-8 Benzo( a)pyrene 
205-99-2 Benzo(b )fluoranthene 
191-24-2 Benzo(g,h,i)perylene 
207-08-9 Benzo(k)fluoranthene 
218-01-9 Chrysene 
53-70-3 Dibenzo(a,h)anthracene 
206-44-0 Fluoranthene 
86-73-7 Fluorene 
193-39-5 Indeno(l,2,3-cd)pyrene 
91-20-3 Naphthalene 
90-12-0 1-Methylnaphthalene 
91-57-6 2-Methylnaphthalene 
85-01-8 Phenanthrene 
129-00-0 Pyrene 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 
92-94-4 p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis Page 1of1 

Date Sampled: 05/31100 
Date Received: 06101100 
Percent Solids: 94.4 

Analyzed By Prep Date Prep Batch Analytical Batch 
06115100 NF 06/06/00 OP1642 GAA74 

Result RL Units Q 

350 ug/kg 
710 ug/kg 
350 ug/kg 
71 ug/kg 
71 ug/kg 
71 ug/kg 
71 ug/kg 
71 ug/kg 
71 ug/kg 
71 ug/kg 
350 ug/kg 
350 ug/kg 
71 ug/kg 
350 ug/kg 
350 ug/kg 
350 ug/kg 
350 ug/kg 
350 ug/kg 

Run#l Run#2 Limits 

35-135% 
50-150% 

J = Indicates an estimated value 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

1 .. _ ... 



Report of Analysis Page 1 of 1 

Client Sample ID: OLFS06SB072022 
Lab Sample ID: F6662-5 
Matrix: SO - Soil 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run#l OP08585.D 1 
Run#2 

CASNo. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
06/07/00 

Result 

Run# 1 

JP~%> 

E = Indicates value exceeds calibration range 

Date Sampled: 05/31/00 
Date Received: 06101100 
Percent Solids: 94.4 

By Prep Date Prep Batch Analytical Batch 
CCJ 06106100 OP1643 GOP389 

RL Units Q 

8.8 mg/kg 

Run#2 Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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TO: 

FROM: 

Tetra Tech NUS, Inc. 

Mr. Gerald Walker 

Wllllam Howard Engle 

Internal Correspondence 

DATE: August 22, 2000 

CC: Fiie 

SUBJECT: Organic DataValldatlon - VOA, EDS, PAH, and TRPH 

SAMPLES: 

OVERVIEW · 

CT0112- NAS Pensacola -
SDGF7045 

4/Aqueous 

06TB0713 
OLFB06MW13GW 

NASP19MW07GW OLFB06MW12GW 

The sample set for CT0112, SDG F7025; Naval Air Station Pensacola; Pensacola, Florida consists of 
three (3) aqueous environmental samples and one (1) trip blank. The environmental samples, with the 
exception of sample 06TB0713 and NASP19MW07GW, were analyzed for Benzene, Toluene, 
Ethylbenzene, Total Xylenes, and Methyl-tart-butyl ether (VOCs), ethylene dibromlde (EDB), polycyclic 
aromatic hydrocarbons (PAHs), and total residual petroleum hydrocarbons (TRPHs). Sample 
06TB0713 was analyzed for voes only and sample NASP19MW07GW was not anafyzed for EDB. 

The samples were collected by Tetra Tech NUS on July 13, 2000 and analyzed by Aocutest Southeast 
Laboratory. AH analyses. were . perfonned in ac:cordance with Naval Facilities Engineering Service 
Center {NFESC) Quality Assurance/Quality Control (QA/QC) criteria and analyzed according to SW-
846 Method 80218 (VOCs), EPA method 504.1 (EDB), SW-846 method 8310 (PAHs), and FL-PRO 
(TRPHs) analytical and reporting protocols. The data In this SDG was validated with regard to the 
following parameters: 

* • Data Completeness 
• • Holding Times 
* • Laboratory method/field quality control blank results 
* • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Supporting 
documentation Is presented In Appenclx C. Qualified analytical results are prese~ted in Appendix A. 
The original laboratory data Is contained in Appendix B. 



•Page -2 
Memo: Mr. G. Walker 
August22,2000 

Volatile Fraction 

All quality control criteria were met for this fraction. 

All quality control criteria were met for this fraction. 

Polycytcic Aromatic Hydrocarbon Fraction 

The MS/MSD %R for chrysene was below the lower control limit, but the LCS o/oR for chrysene was 
acceptable. Therefore, only the sample spiked, NASP19MW07GW, was qualified as estimated "J". 

Total Residual Petroleum Fraction 

The MSD %R for TAPH was below the lower control limit, but the LCS %R for TRPH was acceptable. 
Also, the MSIMSD %RPO was greater than the control limit. Therefore, only the sample spiked, 
NASP19MW07GW, was qualified as estimated"J'. 

Note 

The matrix spike, OLFB59MS002, submitted with this SDG was analyzed as a field sample. This 
sample should not be considered as a field sample. 

Executive Summary 

Laboratory performance: 

Other factors affecting data quality: 

The MS/MSD %R for chrysene and TRPH was below the 
lower control limit. The TRPH MS/MSD %RPO was greater 
than the control limit. The sample spiked was qualified as 
estimated "J". 

None. 



•Page- 3 
Memo: Mr. G. Walker 
August 22, 2000 

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 Manuar (September, 1999). The text of the report has been formulated to 
address only those problems affecting data quality. 

"I 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)." 

William Howard Engle 

Project Chemist 
Tetra Tech NUS, Inc. 

Joseph A. Samchuck 

Data Validation Quality Assurance Officer 
Tetra Tech NUS, Inc. 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix 8 - Results as reported by the laboratory 
3. Appendix C - Supporting Documentation 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

C = Calibration (i.e.: % RSDs, o/oDs, ICVs, CCVs, RPDs, RRFs, ·etc.) Noncompliance 

D = MS/MSD NoncompHance 

E c LCS/LCSO Noncompliance 

F = Lab Dupllca. Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

c .ICP Serial DUution Noncompliance 

J = GFAA POS - GFAA. MSA's r < 0.995 

K = ICP Interference • Include ICSAB % R's 

L = Instrument Calibration Range Exceedanoe 

M = Sample Preservation 

N = Internal Standard Noncompf1ance 

0 = Poor Instrument Performa~ (i.e., base.time drifting) 

P = Uncertainty near detection limit (< 2 x IDL for inorganic& and <CRQL for organics) 

a = Other problems {can encompass a number of Issues) 

R = Surrogates Recovery Noncompliance 

S = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

U =· Pest/PCB 0% between columns for positive results 

V = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

W = EMPC result 

X = Signal to noiSe response drop • 
Y = % Solid content is less than 30% 



DATA QUALIFIER DEFINITIONS: 

u 

J 

UJ 

Value is a nondetei::ted result as reported by the laboratory and should not be . 
considered present. 

Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

Nondetected result is considered to be estimated as a result of technical 
noncompliances. 



APPENDIX A 

Qualified Analytical Results 



F7045 

HOLDING TIME 
08117/00 

Units Nsample 

UGA.. OLFB59MS002 

UGA.. OLFS06MW12GW 

UGA.. OLFS06MW13GW 

UGA.. 06TB0713 

UGA.. NASP19MW07GW 

UGA.. OLFB59MS002 

UGA.. OLFS06MW12GW 

UGA.. OLFS06MW13GW 

UGA.. NASP19MW07GW 

UGA.. OLFS06MW12GW 

UGA.. OLFS06MW13GW 

MGA.. NASP19MW07GW 

MGA.. OLFB59MS002 

MGA.. OLFS06MW12GW 

MGA.. OLFS06MW13GW 

Lab Id 

F7045-1 

F7045-4 

F7045-3 

F7045-5 

F7045-2 

F7045-1 

F7045-4 

F7045-3 

F7045-2 

F7045-4 

F7045-3 

F7045-2 

F7045-1 

F7045-4 

F7045-3 

QcType Sdg Sort 

NORMAL F7045 M 

NORMAL F7045 M 

NORMAL F7045 M 

NORMAL F7045 ov 

NORMAL F7045 ov 

NORMAL F7045 ov 

NORMAL F7045 OV 

NORMAL F7045 ov 

NORMAL F7045 PAH 

NORMAL F7045 PAH 

NORMAL F7045 PAH 

NORMAL F7045 TPH 

NORMAL F7045 TPH 

NORMAL F7045 TPH 

NORMAL F7045 TPH 

SampDate ExtrDate Ana/Date o:>"'Mr_VAIC <::AIH_VAlt: .::>,.1111,.-_VA/l;: 

TO TO TO 
EXTR DATE ANAL DATE ANAL_DATE 

07113/00 07120/00 07128/00 7 8 15 

07/13/00 07120/00 07128/00 7 8 15 

07113/00 07120/00 07128/00 7 8 15 

07113/00 II 07126/00 0 0 13 

07113/00 II 07127/00 0 0 14 

07/13/00 II 07125/00 0 0 12 

07113/00 II 07122/00 0 0 9 

07113/00 II 07122/00 0 0 9 

07113/00 07119/()() 07120/00 6 1 7 

07113/00 07/19/()() 07120/00 6 1 7 

07113/00 07119/()() 07120/00 6 1 7 

07113/00 07118/00 07126/00 5 8 13 

07113/00 07118/00 07126/00 5 8 13 

07113/00 07118/00 07126/00 5 8 13 

07113/00 07118/00 07126/00 5 8 13 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7045 

SAMPLE NUMBER: 
SAMPLE DATE: 

·LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
1 2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

XYLENES TOTAL 

WAV_RES.DBF 

06TB071300 
07/13/00 
F7045-5 
NORMAL 
0.0% 

UG/L 

RESULT QUAL 

1 u 
1 u 
1 u 
1 u 
3 u 

NASP19MW07GW 
07/13/00 
F7045-2 
NORMAL 
0.0% 
UG/L 

CODE RESULT QUAL 

1 u 
1 u 
1 u 
1 u 
3 u 

Page 

OLFS06MW12GW OLFS06MW13GW 
07/13/00 07/13/00 
F7045-4 F7045-3 
NORMAL NORMAL 
0.0% 0.0% 
UG/L UG/L 

CODE RESULT QUAL CODE RESULT QUAL CODE 

0.024 0.02 u 
400 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
7.8 3 u 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7045 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

. QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

POL VNUCLEAR AROMATIC HYDROCARBONS 
1-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZOCAlANTHRACENE 

BENZO(A)PYRENE 

BENZOlBlFLUORANTHENE 

BENZO(G H llPERYLENE 

BENZOIKlFLUORANTHENE 

CHRYSENE 

DIBENZOIA HlANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDEN0(1 2 3-CDlPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

WAA_RES.DBF 

NASP19MW07GW 
07/13/00 
F7045-2 
NORMAL 
0.0% 
UG/L 

RESULT QUAL CODE 

2.4 u 
2.4 u 
2.4 u 
2.4 u 
2.4 u 
0.24 u 
0.24 u 
0.24 u 
0.24 u 
0.24 u 
4.8 l.IJ D 

0.24 u 
2.4 u 
2.4 u 
0.24 u 
2.4 u 
2.4 u 
2.4 u 

Page 

OLFS06MW12GW OLFS06MW13GW 
07/13/00 07/13/00 I I 
F7045-4 F7045-3 
NORMAL NORMAL 
0.0% 0.0% 100.0 % 
UG/L UG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

2.2 u 2 u 
2.2 u 2 u 
2.2 u 2 u 
2.2 u 2 u 
2.2 u 2 u 
0.22 u 0.2 u 
0.22 u 0.2 u 
0.22 u 0.2 u 
0.22 u 0.2 u 
0.22 u 0.2 u 
2.2 u 2 u 
0.22 u 0.2 u 
2.2 u 2 u 
2.2 u 2 u 
0.22 u 0.2 u 
2.2 u 2 u 
2.2 u 2 u 
2.2 u 2 u 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7045 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PETROLEUM HYDROCARBONS 

TPH IC8-C40l 

WAT_RES.DBF 

NASP19MW07GW 
07/13/00 
F7045-2 
NORMAL 
0.0% 
MG/L 

RESULT QUAL CODE 

0.25 UJ I D 

Page 

OLFS06MW12GW OLFS06MW13GW 
07/13/00 07/13/00 I I 
F7045-4 F7045-3 
NORMAL NORMAL 
0.0% 0.0% 100.0 % 

MG/L MG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.28 u I 0.41 I I 



APPENDIXB 

Results as Reported by the Laboratory 



Report of Analysis Page 1of1 

Client Sample ID: 06TB0713 
Lab Sample ID: F7045-5 
Matrix: AQ - Trip Blank Water 
Method: SW846 8021B 
Project: N AS Pensacola 

File ID DF 
Run#l CD016677.D 1 
Run#2 

Purgeable Aromatics, MTBE 

CASNo. Compound 

71-43-2 Benzene 
108-88-3 Toluene 
100-41-4 Ethylbenzene 
1330-20-7 Xylenes (total) 
1634-04-4 Methyl Tert Butyl Ether 

CASNo. Surrogate Recoveries 

460-00-4 4-Bromofluorobenzene 
98-08-8 aaa-Trifluorotoluene 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
07/26/00 

Result 

ND 
ND 
ND 
ND 
ND 

Run#l 

84% 
94% 

E = Indicates value exceeds calibration range 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
RA n/a n/a GCD589 

RL Units Q 

1.0 ug/l 
1.0 ug/l 
1.0 ug/l 
3.0 ug/l 
1.0 ug/l 

Run#2 Limits 

69-125% 
72-125% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

".'~ --.; (~ 



Report of Analysis Page 1 of l 

Client Sample ID: OLFS06MW12GW 
Lab Sample ID: F7045-4 
Matrix: AQ - Ground Water 
Method: SW846 80218 
Project: NAS Pensacola 

File ID DF Analyzed 
Run #1 a CD016676.D 1 07/26/00 
Run #2 a CD016689.D 5 07/26/00 

Purgeable Aromatics, MTBE 

CASNo. Compound Result 

71-43-2 Benzene 400 b 

108-88-3 Toluene ND 
100-41-4 Ethyl benzene ND 
1330-20-7 Xylenes (total) 7.8 ... 
1634-04-4 Methyl Tert Butyl Ether ND<. 

CAS No. Surrogate Recoveries Run# 1 

460-00-4 4-Bromofluorobenzene ~~%~/· 98-08-8 aaa-Trifluorotoluene 

(a) All hits confirmed by dual column analysis. 
(b) Result is from Run# 2 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
RA n/a n/a GCD589 
RA n/a n/a GCD589 

RL Units Q 

5.0 ug/l 
1.0 ug/I 
1.0 ug/1 
3.0 ug/1 
1.0 ug/1 

Run#2 Limits 

92% 
107% 

69-125% 
72-125% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06MW13GW 
Lab Sample ID: F7045-3 
Matrix: AQ- Ground Water 
Method: SW846 8021B 
Project: NAS Pensacola 

File ID DF 
Run #1 CD016675.D 1 
Run#2 

Purgeable Aromatics, MTBE 

CAS No. Compound 

71-43-2 Benzene 
108-88-3 Toluene 
100-41-4 Ethyl benzene 
1330-20-7 Xylenes (total) 
1634-04-4 Methyl Tert Butyl Ether 

CASNo. Surrogate Recoveries 

460-00-4 4-Bromofluorobenzene 
98-08-8 aaa-Trifluorotoluene 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis Page l of l 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

Analyzed By Prep Date Prep Batch Analytical Batch 
07/26/00 RA n/a n/a GCD589 

Result RL Units Q 

N~Y 1.0 ug/l 
ND/. 1.0 ug/l 
ND .. 1.0 ug/l 
ND 3.0 ug/l 
ND l.O ug/I 

Run#l Run#2 Limits 

86% 69-125% 
95% 72-125% 

J = Indicates an estimated value 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

l~o ... ..:.' 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06MWI2GW 
Lab Sample ID: F7045-4 
Matrix: AQ - Ground Water 
Method: EPA 504.l 
Project: NAS Pensacola 

File ID DF Analyzed 
Run #I a AB15106.D 1 07/22/00 
Run#2 

CAS No. Compound Result 

I 06-93-4 1,2-Dibromoethane tto24 

(a) All hits confirmed by dual column analysis. 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
SKW nla n/a GAB549 

RL Units Q 

0.020 ug/l 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

j_ ••• 

.- .. \) ...... 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06MW13GW 
Lab Sample ID: F7045-3 
Matrix: AQ - Ground Water 
Method: EPA 504.l 
Project: NAS Pensacola 

File ID DF 
Run#l AB15105.D 1 
Run#2 

CAS No. Compound 

106-93-4 1,2-Dibromoethane 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
07/22/00 

Result 

ND 

E = Indicates value exceeds calibration range 

Date Sampled: 07113100 
Date Received: 07114100 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
SKW n/a n/a GAB549 

RL Units Q 

0.020 ug/l 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

; ... ,;. .. 



Client Sample ID: OLFS06MW12GW 
Lab Sample ID: F7045-4 
Matrix: AQ - Ground Water 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA003109.D l 
Run#2 

CASNo. Compound 

83-32-9 Acenaphthene 
208-96-8 Acenaphthylene 
120-12-7 Anthracene 
56-55-3 Benzo(a}anthracene 
50-32-8 Benzo(a)pyrene 
205-99-2 Benzo(b }fluoranthene 
191-24-2 Benzo(g,h,i}perylene 
207-08-9 Benzo(k)fluoranthene 
218-01-9 Chrysene 
53-70-3 Dibenzo(a,h)anthracene 
206-44-0 Fluoranthene 
86-73-7 Fluorene 
193-39-5 Indeno(l ,2,3-cd)pyrene 
91-20-3 Naphthalene 
90-12-0 1-Methylnaphthalene 
91-57-6 2-Methylnaphthalene 
85-01-8 Phenanthrene 
129-00-0 Pyrene 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 
92-94-4 p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis Page 1of1 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

Analyzed By Prep Date Prep Batch Analytical Batch 
07/20/00 CCJ 07/19/00 OP1844 GAA102 

Result RL Units Q 

NJ::)< .... 2.2 ug/l 
·No>· 2.2 ug/l 
ND ...... :.:.: ...... 2.2 ug/I 

~~?>. 0.22 ug/I 
0.22 ug/I 

NI> 0.22 ug/l 
ND 0.22 ug/l 
ND 0.22 ug/l 
ND 2.2 ug/I 
ND 0.22 ug/I 

.. 

ND•>: 2.2 ug/I 
ND 2.2 ug/l 
ND . 0.22 ug/l 

~g<J:·· 2.2 ug/1 
2.2 ug/l 

ND 2.2 ug/l 
ND 2.2 ug/l 
ND 2.2 ug/I 

Run# 1 Run#2 Limits 

59% 29-133% 
76% 33-133% 

J = Indicates an estimated value 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

. ,o., 
A.i ,... 



Client Sample ID: OLFS06MWI3GW 
Lab Sample ID: F7045-3 
Matrix: 
Method: 
Project: 

Run#l 
Run#2 

CASNo. 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
90-12-0 
91-57-6 
85-01-8 
129-00-0 

AQ - Ground Water 
EPA 8310 
NAS Pensacola 

File ID 
AA003108.D 

Compound 

Acenaphthene 
Acenaphthylene 
Anthracene 

DF 
1 

Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo{g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo{a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

CAS No. Surrogate Recoveries 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed By 
07/20/00 CCJ 

Result RL 

~~< > / ;:g 
Ni:> . 2.0 
NO 0.20 
ND 0.20 
ND 0.20 

~~ > ~:i~ 
No··.·.· .. / 2.0 

···~·~.?i···•···.·.·· ~:~o 
\NO 2.0 
ND 0.20 
ND·. 2.0 
ND ·· 2.0 

~~<\ ;:g 
NP ....• 2.0 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

Prep Date Prep Batch 
07/19/00 

Units Q 

ug/l 
ug/I 
ug/l 
ug/l 
ug/I 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/I 
ug/l 
ug/l 
ug/l 
ug/l 

OP1844 

Run#l Run#2 Limits 

64% 
78% 

29-133% 
33-133% 

J '"" Indicates an estimated value 

Pagel of 1 

Analytical Batch 
GAA102 

E = Indicates value exceeds ca1ibration range 
8 = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Report of Analysis Page 1 of 1 

Client Sample ID: OLFS06MW12GW 
Lab Sample ID: F7045-4 
Matrix: AQ- Ground Water 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run#l OP09769.D I 
Run#2 

CASNo. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
01126100 

Result 

,Nt> 

Run#l 

78% 

E = Indicates value exceeds calibration range 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
CCJ 07/18/00 OP1843 GOP414 

RL Units Q 

0.28 mg/I 

Run#Z Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06MW13GW 
Lab Sample ID: F7045-3 
Matrix: AQ - Ground Water 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run #1 OP09768.D 1 
Run#2 

CASNo. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
07/26/00 

Result 

ti:410 

Run#l 

62% 

E = Indicates value exceeds calibration range 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
co 07/18/00 OP1843 GOP414 

RL Units Q 

0.28 mg/I 

Run#2 Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Tetra Tech NUS, Inc. 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Mr. Gerald Walker 

William Howard Engle 

Inorganic Data Validation - Total Lead 
CT0112 - NAS Pensacola 
SDGF7045 

2/Aqueous 

Internal Correspondence 

DATE: August 22, 2000 

CC: File 

OLFS06MW12GW OLFB06MW13GW 

OVERVIEW 

The sample set for CT0112, SDG F7045; Naval Air Station Pensacola, Pensacola, Florida consists of 
two (2) aqueous environmental samples. The environmental samples were analyzed for Total Lead. 

The samples were collected by Tetra Tech NUS on July 13, 2000 and analyzed by Accutest Southeast 
Laboratories. All analyses were performed in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria and analyzed according to SW-
846 Method 601 OA analytical and reporting protocols. The data in this SDG was validated with regard 
to the following parameters: 

* • Data Completeness 
* • Holding Times 
* • lnitiaVcontinuing calibrations 
• Laboratory method/field quality control blank results 

* • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Supporting 
documentation is presented in Appendix C. Qualified analytical results are presented in Appendix A. 
The original laboratory data is contained in Appendix B. 
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Memo: Mr. G. Walker 
August 22, 2000 

Laboratory Blank Analvsis 

Lead was detected in the laboratory method I preparation blanks at the following maximum 
concentration: 

Affected samples: 

Analvte 
Lead 

OLFS06MW12GW 

Maximum 
Concentration < uq/L) 
2.8 

Action 
Level (uq/L) 
14 

An action level of 5x the maximum concentration has been used to evaluate the 
sample for contamination in continuing calibration blank. Dilution factors and sample 
aliquots were taken into consideration when evaluating for blank contamination. 
Positive results < the action level for lead were qualified as nondetects (U) as a result 
of blank contamination. 

All other quality control criteria were met for this fraction. 

The matrix spike, OLFB59MS002, submitted with this SDG was analyzed as a field sample. This 
sample should not be considered as a field sample. 

Executive Summary 

Laboratory performance: 

Other factors affecting data quality: 

Lead was detected in the calibration blanks. 
Several samples were qualified for blank 
contamination. 

None. 



•Page- 3 
Memo: Mr. G. Walker 
August 22, 2000 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Inorganic Data Validation {February, 1994), 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. 

"I 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)." 

William Howard Engle 

Project Chemist 
Tetra Tech NUS, Inc. 

Joseph A. Samchuck 

Data Validation Quality Assurance Officer 
Tetra Tech NUS, Inc. 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the laboratory 
3. Appendix C - Supporting Documentation 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

c = Calibration {i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

D = MS/MSD Noncompliance 

E = LCS/LCSD Noncompliance 

F = Lab Ouplica~ Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

= .ICP Serial Dilution Noncompliance 

J = GFAA PCS· GFAA MSA's r < 0.995 

K = ICP Interference· include ICSAB % R's 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation 

N = Internal Standard Noncompliance 

0 = Poor Instrument Performa~ {i.e., base-time drifting) 
p = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

a = Other problems (can encompass a number of issues) 

R = Surrogates Recovery Noncompliance 

s = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

u =· Pest/PCB 0% between columns tor positive results 

v = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

w = EMPC result 

x = Signal to noiSe response drop . 
y = % Solid content is less than 30% 



DATA QUALIFIER DEFINITIONS: 

u 

J 

UJ 

Value is a nondeteCted result as reported by the laboratory and should not be . 
considered present. 

Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

Nondetected result is considered to be estimated as a result of technical 
noncompliances. 



APPENDIX A 

Qualified Analytical Results 



F7045 

HOLDING TIME 
08117100 

Units Nsample 

UG/L OLFB59MS002 

UG/L OLFS06MW12GW 

UG/L OLFS06MW13GW 

UG/L 06TB0713 

UG/L NASP19MW07GW 

UG/L OLFB59MS002 

UG/L OLFS06MW12GW 

UG/L OLFS06MW13GW 

UG/L NASP19MW07GW 

UG/L OLFS06MW12GW 

UG/L OLFS06MW13GW 

MG/L NASP19MW07GW 

MG/L OLFB59MS002 

MG/L OLFS06MW12GW 

MG/L OLFS06MW13GW 

Lab Id 

F7045-1 

F7045-4 

F7045-3 

F7045-5 

F7045-2 

F7045-1 

F7045-4 

F7045-3 

F7045-2 

F7045-4 

F7045-3 

F7045-2 

F7045-1 

F7045-4 

F7045-3 

Qc Type Sdg Sort 

NORMAL F7045 M 

NORMAL F7045 M 

NORMAL F7045 M 

NORMAL F7045 ov 

NORMAL F7045 ov 

NORMAL F7045 ov 

NORMAL F7045 ov 

NORMAL F7045 ov 

NORMAL F7045 PAH 

NORMAL F7045 PAH 

NORMAL F7045 PAH 

NORMAL F7045 TPH 

NORMAL F7045 TPH 

NORMAL F7045 TPH 

NORMAL F7045 TPH 

SampDate ExtrDate Anal Date ~liM/"' _LJli It:: CA I N_Uli I t:: ~liMl"'_DAlt:: 

TO TO TO 
EXTR DATE ANAL DATE ANAL DATE 

07113100 07120100 07128100 7 8 15 

07113100 07120100 07128100 7 8 15 

07113100 07120100 07128100 7 8 15 

07113100 II 07126100 0 0 13 

07113100 II 07127100 0 0 14 

07113100 II 07125100 0 0 12 

07113100 II 07122100 0 0 9 

07113100 II 07122100 0 0 9 

07113100 07119100 07120100 6 1 7 

07113100 07119100 07120100 6 1 7 

07113100 07119100 07120100 6 1 7 

07113100 07118100 07126100 5 8 13 

07113100 07118100 07126100 5 8 13 

07113100 07118100 07126100 5 8 13 

07113100 07118100 07126100 5 8 13 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7045 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

LEAD 

WAM_RES.DBF 

OLFS06MW12GW 
07/13/00 

i F7045-4 
NORMAL 
0.0% 
UG/L 

RESULT QUAL CODE 

1.7 u I J 

Page 

OLFS06MW13GW 
07/13/00 I I I I 
F7045-3 
NORMAL 
0.0% 100.0 % 100.0 % 
UG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

1.6 u I I I 



APPENDIX B 

Results as Reported by the Laboratory 



Client Sample ID: OLFS06MW12GW 
Lab Sample ID: F7045-4 
Matrix: AQ - Ground Water 

Project: NAS Pensacola 

Metals Analysis 

Report of Analysis 

Date Sampled: 07/13/00 
Date Received: 07/14/00 
Percent Solids: n/a 

Analyte Result RL Units DF Prep Analyzed By Method 

Lead 5.0 ug/l 07 /20/00 07 /28/00 JK SW846 6010A 

RL = Reporting Limit 

Page 1of1 

31.2 



Client Sample ID: OLFS06MW13GW 
Lab Sample ID: F7045-3 
Matrix: AQ - Ground Water 

Project: NAS Pensacola 

Metals Analysis 

Report of Analysis 

Date Sampled: 07113/00 
Date Received: 07/14/00 
Percent Solids: n/a 

Analyte Result RL Units DF Prep Analyzed By Method 

Lead 5.0 ug/l 1 07 /20/00 07 /28/00 JK SW846 6010A 

RL = Reporting Limit 

Page 1of1 

311 



Tetra Tech NUS, Inc. 

TO: Mr. Gerald Walker 

FROM: Wiiiiam Howard Engle 

Internal Correspondence 

DATE: August 22, 2000 

CC: File 

SUBJECT: Organic Data Validation - VOA. EDB, PAH, and TRPH 
CT0112 - NAS Pensacola 

SAMPLES: 

OVERVIEW 

SDG F7106 

7/Aqueous 

06TB071900 
NASP20MW38GW 
OLFS06MW10GW 

NASP20MW27GW 
NASP20MW46GW 

NASP20MW28GW 
NASP20MW55GW 

The sample set for CT0112, SDG F7106; Naval Air Station Pensacola, Pensacola, Florida consists of 
six (6) aqueous environmental samples and one (1) trip blank. The environmental samples, with the 
exception of sample 06TB071900, was analyzed for Benzene, Toluene, Ethytbenzene, Total Xytenes, 
and Methyt-tert-butyt ether (VOCs), ethylene dibromide (EDB), polycyclic aromatic hydrocarbons 
(PAHs), and total residual petroleum hydrocarbons (TRPHs). Sample 06TB071900 was analyzed for 
VOCsonly. 

The samples were collected by Tetra Tech NUS on July 19, 2000 and analyzed by Accutest Southeast 
Laboratory. All analyses were performed in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria and analyzed according to SW-
846 Method 80218 (VOCs), EPA method 504.1 (EDB), SW-846 method 8310 (PAHs), and FL-PRO 
(TRPHs) analytical and reporting protocols. The data in this SDG was validated with regard to the 
following parameters: 

* • Data Completeness 
* • Holding Times 
* • Laboratory method/field quality control blank results 
* • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Supporting 
documentation is presented in Appendix C. Qualified analytical results are presented in Appendix A. 
The original laboratory data is contained in Appendix B. 



•Page-2 
Memo: Mr. G. Walker 
August22,2000 

Volatile Fraction 

All quality control criteria were met for this fraction. 

All quality control criteria were met for this fraction. 

Polycy!cic Aromatic Hvdrocarbon Fraction 

The MS/MSD %A for chrysene was below the lower control limit, but the LCS %A for chrysene was 
acceptable. Therefore, only the sample spiked, NASP20MW38GW, was qualified as estimated "J". 

Total Residual Petroleum Fraction 

All quality control criteria were met for this fraction. 

Executive Summary 

Laboratory performance: 

Other factors affecting data quality: 

The MS/MSD %A for chrysene was below the lower control 
limit. The sample spiked was qualified as estimated "J". 

None. 



•Page - 3 
Memo: Mr. G. Walker 
August22,2000 

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. 

"I 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)." 

~/4 '1i1<-
William HowardEnQJe 

Project Chemist 
Tetra Tech NUS, Inc. 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the laboratory 
3. Appendix C - Supporting Documentation 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

c = Calibration (i.e.; % RSDs, %Os, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

0 = MS/MSO Noncompliance 

E = LCSILCSD Noncompliance 

F = Lab Duplica• Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

= .ICP Serial Dilution Noncon:ipliance 

J = GFAA PDS - GFAA MSA's r < 0.995 

K = ICP Interference - include ICSAB % R's 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation 

N = Internal Standard Noncompliance 

0 = Poor Instrument Performs~ (i.e., base-time ~rifting) 
p = Uncertainty near detection limit (< 2 x IDL for inorganic& and <CRQL for organics) 

a = Other problems (can encompass a number of issues) 

R = Surrogates Recovery Noncompliance 

s = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

u =· Pest/PCB 0% between columns tor positive results 

v = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

w = EMPC result 

x = Signal to noiSe response drop . 
y = % Solid content is less than 30% 



DATA QUALIFIER DEFINITIONS: 

u 

J 

UJ 

Value is a nondetected result as reported by the laboratory and should not be . 
considered present. 

Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

Nondetected result is considered to be estimated as a result of technical 
noncompliances. 



APPENDIX A 

Qualified Analytical Results 



F7106 

HOLDING TIME 
08117100 

Units Nsample 

UG/l. NASP20MW27GW 

UG/l. NASP20MW28GW 

UG/L NASP20MW38GW 

UG/l. NASP20MW46GW 

UG/l. NASP20MW55GW 

UG/l. OLFS06MW10GW 

UG/l. 06TB071900 

UG/l. NASP20MW27GW 

UG/l. NASP20MW28GW 

UG/l. NASP20MW38GW 

UG/l. NASP20MW46GW 

UG/l. NASP20MW55GW 

UG/l. OLFS06MW10GW 

UG/l. NASP20MW27GW 

UGIL NASP20MW28GW 

UG/l. NASP20MW38GW 

UG/l. NASP20MW46GW 

UG/L NASP20MW55GW 

1JG/l. OLFS06MW10GW 

MG/l. NASP20MW27GW 

MG/l. NASP20MW28GW 

MG/L NASP20MW38GW 

MG/l. NASP20MW46GW 

MG/l. NASP20MW55GW 

MG/L OLFS06MW10GW 

Lab Id 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

F7106-7 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

OcType Sdg Sort 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 . ov 

NORMAL F7106 ov 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

SampDate ExtrDate Ana/Date .:>,..Mr_UA/c c.A/H_UA/c .:>,..M,..._UA1c 

TO TO TO 
EXTR DATE ANAL_DATE ANAL DATE 

07119100 07124/00 08/07100 5 14 19 

07119/00 07124/00 08/07/00 5 14 19 

07119/00 07124100 08/07100 5 14 19 

07119/00 07124100 08/07100 5 14 19 

07119/00 07124100 08/07100 5 14 19 

07119/00 07124/00 08/07100 5 14 19 

07119100 II 07129100 0 0 10 

07119/00 II 07126100 0 0 7 

07119100 II 07126100 0 0 7 

07119/00 II 07126/00 0 0 7 

07119/00 II 07126/00 0 0 7 

07119/00 II 07126100 0 0 7 

07119100 II 07126/00 0 0 7 

07119/00 07125100 07126100 6 1 7 

07119/00 07/25100 07126100 6 1 7 

07119/00 07125100 07126100 6 1 7 

07119/00 07125100 07126100 6 1 7 

07119/00 07125/00 07126100 6 1 7 

07119/00 07125/00 07126100 6 1 7 

07119/00 07124/00 07128100 5 4 9 

07119100 07124/00 07128100 5 4 9 

07119/00 07124100 07128100 5 4 9 

07119/00 07124/00 07128100 5 4 9 

07119/00 07124100 07128100 5 4 9 

07119/00 07124/00 07128100 5 4 9 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
1 2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

XYLENES TOTAL 

06TB071900 
07/19/00 
F7106-7 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

1 u 
1 u 
1 u 
1 u 
3 u 

NASP20MW27GW 
07/19/00 
F7106-2 
NORMAL 
0.0% 

UG/L 

CODE RESULT QUAL 

0.02 u 
1 u 
1 u 
1 u -
1 u 
3 u 

Page 

NASP20MW28GW NASP20MW38GW 
07/19/00 07/19/00 
F7106-4 F7106-5 
NORMAL NORMAL 
0.0% 0.0% 
UG/L UG/L 

CODE RESULT QUAL CODE RESULT QUAL CODE 

0.02 u 0.02 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
3 u 3 u 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

1 2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

XYLENES TOTAL 

NASP20MW46GW 
07/19/00 
F7106-6 
NORMAL 
0.0% 
UG/L 

RESULT QUAL CODE 

0.02 u 
1 u 
1 u 
1 u 
1 u 
3 u 

Page 2 

NASP20MW55GW OLFS06MW1 OGW 
07/19/00 07/19/00 I I 
F7106-3 F7106-1 
NORMAL NORMAL 
0.0% 0.0% 100.0 % 
UG/L UG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.02 u 0.02 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
3 u 3 u 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

POL YNUCLEAR AROMATIC HYDROCARBONS 

1-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZOCAlANTHRACENE 

BENZOlA\PYRENE 

BENZOCB\FLUORANTHENE 

BENZOlG H l\PERYLENE 

BENZOlK)FLUORANTHENE 

CHRYSENE 

DIBENZOCA HlANTHRACENE 

FLUORANTHENE 

FLUOR ENE 

INDENOl1 2 3-CDlPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

NASP20MW55GW 
07/19/00 
F7106-3 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
0.22 u 
0.22 u 
0.22 u 
0.22 u 
0.22 u 
2.2 u 
0.22 u 
2.2 u 
2.2 u 
0.22 u 
2.2 u 
2.2 u 
2.2 u 

Page 2 

OLFS06MW1 OGW 
07/19/00 I I I I 
F7106-1 
NORMAL 
0.0% 100.0% 100.0 % 
UG/L 

CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
0.22 u 
0.22 u 
0.22 u 
0.22 u 
0.22 u 
2.2 u 
0.22 u 
2.2 u 
2.2 u 
0.22 u 
2.2 u 
2.2 u 
2.2 u 



CTP112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PETROLEUM HYDROCARBONS 

TPH (C8-C40) 

NASP20MW55GW 
07/19/00 
F7106-3 
NORMAL 
0.0% 
MG/L 

RESULT QUAL CODE 

1.6 I 

Page 2 

OLFS06MW1 OGW 
07/19/00 I I I I 
F7106-1 
NORMAL 
0.0% 100.0% 100.0 % 
MG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.28 u I I I 



APPENDIX B 

Results as Reported by the Laboratory 



Report of Analysis Page 1of1 

Client Sample ID: 06TB071900 
Lab Sample ID: F7106-7 
Matrix: AQ - Trip Blank Water 
Method: SW846 8021B 
Project: NAS Pensacola 

File ID DF 
Run#l CD016773.D 1 
Run#2 

Purgeable Aromatics, MTBE 

CAS No. Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 

CAS No. Surrogate Recoveries 

460-00-4 
98-08-8 

4-Bromofluorobenzene 
aaa-Trifluorotoluene 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
07/29/00 

Result 

Run#l 

•••m~:;••••·••••• 

E = Indicates value exceeds calibration range 

By 
RA 

RL 

1.0 
1.0 
1.0 
3.0 
1.0 

Date Sampled: 07/19/00 
Date Received: 07/20/00 
Percent Solids: n/a 

Prep Date Prep Batch 
n/a 

Units Q 

ug/I 
ug/I 
ug/I 
ug/l 
ug/l 

n/a 
Analytical Batch 
GCD592 

Run#2 Limits 

69-125% 
72-125% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evid~ce of a compound 

54 



Client Sample ID: OLFS06MWIOGW 
Lab Sample ID: F7106-1 
Matrix: AQ- Ground Water 
Method: SW846 8021B 
Project: NAS Pensacola 

File ID DF 
Run#l CD016766.D 1 
Run#2 

Purgeable Aromatics, MTBE 

CAS No. Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 

CAS No. Surrogate Recoveries 

460-00-4 
98-08-8 

4-Bromofluorobenzene 
aaa-Trifluorotoluene 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed 
07/28/00 

Result 

By 
RA 

RL 

1.0 
1.0 
1.0 
3.0 
1.0 .,.,.,.,.,.,.,,.,.,,.,.,, 

Run#l Run#2 

Date Sampled: 07/19/00 
Date Received: 07/20/00 
Percent Solids: n/a 

Prep Date Prep Batch 
n/a 

Units Q 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Limits 

69-125% 
72-125% 

n/a 

J = Indicates an estimated value 

Page 1of1 

Analytical Batch 
GCD592 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

-- 36 



Client Sample ID: OLFS06MW10GW 
Lab Sample ID: F7106-1 
Matrix: AQ - Ground Water 
Method: EPA 504.1 
Project: NAS Pensacola 

File ID DF 
Run#l AB15157.D 1 
Run#2 

CAS No. Compound 

106-93-4 1,2-Dibromoethane 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis Page 1of1 

Date Sampled: 07/19/00 
Date Received: 07/20/00 
Percent Solids: n/a 

Analyzed By Prep Date Prep Batch Analytical Batch 
07/26/00 SKW n/a n/a GAB552 

Result RL Units Q 

J = Indicates an estimated value 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Client Sample ID: OLFS06MW10GW 
Lab Sample ID: F7106-1 
Matrix: AQ- Ground Water 
Method: EPA 8310 
Project: NAS Pensacola 

File ID DF 
Run#l AA003226.D 1 
Run#2 

CAS No. Compound 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
90-12-0 
91-57-6 
85-01-8 
129-00-0 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(l ,2,3-cd)pyrene 
Naphthalene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

CAS No. Surrogate Recoveries 

84-15-1 
92-94-4 

o-Terphenyl 
p-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Report of Analysis 

Analyzed 
07/26/00 

Result 

Run#l 

By 
CCJ 

RL 

2.2 
2.2 
2.2 
0.22 
0.22 
0.22 
0.22 
0.22 
2.2 
0.22 
2.2 
2.2 
0.22 
2.2 
2.2 
2.2 
2.2 
2.2 

Run#2 

Date Sampled: 07119/00 
Date Received: 07/20/00 
Percent Solids: n/a 

Prep Date Prep Batch 
07/25/00 

Units Q 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Limits 

29-133% 
33-133% 

OP1865 

J = Indicates an estimated value 

Page 1of1 

Analytical Batch 
GAA106 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

184 



Report of Analysis Page 1of1 

Client Sample ID: OLFS06MWIOGW 
Lab Sample ID: F7106-1 
Matrix: AQ- Ground Water 
Method: FLORIDA-PRO 
Project: NAS Pensacola 

File ID DF 
Run#l OP09812.D 1 
Run#2 

CASNo. Compound 

TPH (C8-C40) 

CASNo. Surrogate Recoveries 

84-15-1 o-Terphenyl 

ND = Not detected 
RL = Reporting Limit 

Analyzed 
07/28/00 

Result 

Run# 1 

~$%() : 

E = Indicates value exceeds calibration range 

Date Sampled: 07/19/00 
Date Received: 07/20/00 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
CCJ 07/24/00 OP1864 GOP416 

RL Units Q 

0.28 mg/I 

Run#2 Limits 

40-140% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

'1.18 



Tetra Tech NUS, Inc. 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Mr. Gerald Walker 

William Howard Engle 

Inorganic Data Validation -Total Lead 
CT0112 - NAS Pensacola 
SDG F7106 

6fAqueous 

NASP20MW27GW 
NASP20MW46GW 

NASP20MW28GW 
NASP20MW55GW 

Internal Correspondence 

DATE: August 22, 2000 

CC: File 

NASP29MW38GW 
OLFS06MW10GW 

The sample set for CT0112, SDG F7106; Naval Air Station Pensacola, Pensacola, Florida consists of 
six (6) aqueous environmental samples. The environmental samples were analyzed for Total Lead. 

The samples were collected by Tetra Tech NUS on July 19, 2000 and analyzed by Accutest Southeast 
Laboratories. All analyses were performed in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria and analyzed according to SW-
846 Method 601 OA analytical and reporting protocols. The data in this SDG was validated with regard 
to the following parameters: 

* • Data Completeness 
* • Holding Times 
* • lnitiaVcontinuing calibrations 
• Laboratory method/field quality control blank results 

* • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Supporting 
documentation is presented in Appendix C. Qualified analytical results are presented in Appendix A. 
The original laboratory data is contained in Appendix B. 



•Page - 2 
Memo: Mr. G. Walker 
August 22, 2000 

Laboratory Blank Analysis 

Lead was detected in the laboratory method I preparation blanks at the following maximum 
concentration: 

Affected samples: 

Ana Me 
Lead 

OLFS06MW1 OGW 

Maximum 
Concentration (ug/U 
2.3 

Action 
Level (uq/L) 
11.5 

An action level of 5x the maximum concentration has been used to evaluate the 
sample for contamination in continuing calibration blank. Dilution factors and sample 
aliquots were taken into consideration when evaluating for blank contamination. 
Positive results < the action level for lead were qualified as nondetects (U} as a result 
of blank contamination. 

All other quality control criteria were met for this fraction. 

Executive Summary 

Laboratory perfonnance: 

Other factors affecting data quality: 

Lead was detected in the calibration blanks. One 
sample was qualified for blank contamination. 

None. 



•Page - 3 
Memo: Mr. G. Walker 
August22,2000 

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. 

"I 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)." 

!vAJlb<_ 
William Howard'E/1910 

Project Chemist 
Tetra Tech NUS, Inc. 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the laboratory 
3. Appendix C - Supporting Documentation 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

C = Calibration (i.e.: % RSDs, %Os, ICVs, CCVs, RPDs, RRFs, ·etc.) Noncompliance 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

MS/MSD Noncompliance 

LCSILCSD Noncompliance 

Lab Duplica- Imprecision ~ 

Field Duplicate Imprecision 

Holding Time Exceedance 

.ICP Serial Dilution Noncompliance 

GFAA PDS • GFAA MSA11 r < 0.995 

ICP Interference • include ICSAB % R's 

Instrument Cslibration Range Exceedance 

Sample Preservation 
Internal Standard Noncompliance 

O = Poor Instrument Performs~ (i.e., base-time drifting) 

P = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

Q = Other problems (can encompass a number of issues) 

R = Surrogates Recovery Noncompliance 

S • Pesticide/PCB Resolutk>n 

T = % Breakdown Noncompliance for DDT. and Endrin 

U = · Pest/PCB 0% between columns Jor positive results 

V = Non-linear calibrations, tuning r < 0.995 (conelation coefficient) 

W = EMPC result 

X = Signal to noiie response drop • 
Y = % Solid content is less than 30% 



DATA QUALIFIER DEFINITIONS: 

u 

J 

UJ 

Value is a nondetected result as reported by the laboratory and should not be . 
considered present. 

Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

Nondetected result is considered to be estimated as a result of technical 
noncompliances. 



APPENDIX A 

Quallfled Analytical Results 



F7106 

HOLDING TIME 
08117100 

Units Nsample 

UG/L NASP20MW27GW 

UGA.. NASP20MW28GW 

UGIL NASP20MW38GW 

UGIL NASP20MW46GW 

UGA.. NASP20MW55GW 

UGIL OLFS06MW10GW 

UG/L 06TB071900 

UGA.. NASP20MW27GW 

UGA.. NASP20MW28GW 

UGIL NASP20MW38GW 

UG/L NASP20MW46GW 

UG/L NASP20MW55GW 

UG/L OLFS06MW10GW 

UG/L NASP20MW27GW 

UGIL NASP20MW28GW 

UG/L NASP20MW38GW 

UGIL NASP20MW46GW 

UGIL NASP20MW55GW 

-UG/L OLFS06MW10GW 

MGIL NASP20MW27GW 

MGIL NASP20MW28GW 

MGIL NASP20MW38GW 

MGIL NASP20MW46GW 

MGIL NASP20MW55GW 

MGIL . OLFS06MW10GW 

Lab Id 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

F7106-7 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

F7106-2 

F7106-4 

F7106-5 

F7106-6 

F7106-3 

F7106-1 

Qc Type Sdg Sort 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 M 

NORMAL F7106 ov 
NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 ov 

NORMAL F7106 . ov 

NORMAL F7106 ov 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 PAH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

NORMAL F7106 TPH 

SampDate ExtrDate Anal Date vl'11Vlr _UA It:: t:;){ I H_UA It:: i:>l'11V/r _UA It::. 

TO TO TO 
EXTR DATE ANAL DATE ANAL DATE 

07119100 07124100 08107100 5 14 19 

07119100 07124100 08107100 5 14 19 

07119100 07124100 08107100 5 14 19 

07119100 07124100 08/07100 5 14 19 

07119100 07124100 08107100 5 14 19 

07119100 07124100 08107100 5 14 19 

07119100 II 07129100 0 0 10 

07119100 II 07126100 0 0 7 

07119100 II 07126100 0 0 7 

07119100 II 07126100 0 0 7 

07119100 II 07126100 0 0 7 

07119100 II 07126100 0 0 7 

07119100 II 07126100 0 0 7 

07119100 07125100 07126100 6 1 7 

07119100 07125100 07126100 6 1 7 

07119100 07125100 07126100 6 1 7 

07119100 07125100 07126100 6 1 7 

07119100 07125100 07126100 6 1 7 

07119100 07125100 07126100 6 1 7 

07119100 07124100 07/28100 5 4 9 

07119100 07124100 07128100 5 4 9 

07119100 07124100 07128100 5 4 9 

07119100 07124100 07128100 5 4 9 

07119100 07124100 07128100 5 4 9 

07119100 07124100 07128100 5 4 9 



CT0112-NAS PENSACOLA 
WATER DATA 
Accutest, NJ 
SDG: F7106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_ TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

LEAD 

WAM_RES.DBF 

NASP20MW55GW 
07/19/00 
F7106-3 
NORMAL 
0.0% 
UG/L 

RESULT QUAL CODE 

1.6 u I 

Page 2 

OLFS06MW10GW 
07/19/00 I I I I 
F7106-1 
NORMAL 
0.0% 100.0 % 100.0 % 

UG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

2.4 u I A I I 



APPENDIXB 

Results as Reported by the Laboratory 



Report of Analysis 

Client Sample ID: OLFS06MW10GW 
Lab Sample ID: F7106-1 
Matrix: AQ - Ground Water 

Date Sampled: 07/19/00 
Date Received: 07 /20/00 
Percent Solids: n/a 

Project: NAS Pensacola 

Metals Analysis 

Analyte Result RL Units DF Prep Analyzed By Method 

Lead 5.0 ug/l 1 07/24/00 08/07/00 JK SW846 6010A 

RL = Reporting Limit 

Page 1of1 

302 



ATTACHMENT F 

Groundwater Sampling Logs 



r I L] Tmra T«h NUS, loo GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: ul.J2 ~oc.£ Sample ID No.: rY ,?S'()6A-?w/O~ v 
Project No.: 0<:./~7 / Sample Location:.< ;-J.. ,J.t,/~£ jA/v /() 

Sampled By: ,.,. /" 

O Domestic Well Data C.O.C.No.: 
li(Monitoring Well Data Type of Sample: 
O Other Well Type: D Low Concentration 
O QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: 7 - L 9 - CJ'--C1 Color pH s.c. Temp. Turbidity DO Salinity Other 

nme: I I'/'/<../ (Visual) (S.U.) (mS/cm) (°C) (NTU) (mg/I) (%) 

Method: hailf?- V/,P"-- l<..,l.;rt, 03K 12<(,4' ~~<j' 7.2.a l/'J,CJfJ 

PURGE DATA: 

Date: /-/?-()--() Volume pH s.c. Temp. Turbidity DO Salinity Other 

Method: vva 1-e~ i,,,.;:J--hi 1'/tl1 ~lt'Y1l I" ) 5 -•1 ~ t:?i./ <i',!K' o,oo 
to-r 'ibl ~19Yt' 

.. ><I, 7 yy· ':/ Z.09 IA19D Monitor Reading (ppm): - .... 
Well Casing Diameter & Material :J no-, . II. 7:J ,tHO 1t!J Cl, 7 tf ·~~'J' ?,rg- CJ, <!JO 
Type: ~ '

1 f7VC ,,7r<L 1'1.,5 t,Bf ..az;, 0 -;-r re 7o.J t'fl, 00 
Total Well Depth (TD):f: (. 9 0 C'/ f''J 1'2~,t.f /j_3~ ~,~() 9 'l Cf 7.~ I) e.oo 
Static Water Level (WL):o/7, ,30 ) r"J '1~ H*h is03X' ~'i. 9 11'c 'i'f 7,o{o @.oo 
One Casing Volume(galtL)::Z.?,,. 

Start Purge (hrs): ~ q' ~ 7~ 'I \ \ 

End Purge (hrs): 0 9' 5 !:> -,_,. 
~ 

Total Purge Time (mm IT v r ~ 

Total Vol. Purged (gaVL)f"-/(, J a 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

uoc HCI 'YQ,_(_ l/,'ar / :::J 
. 

Tl<./'H 1-1 ... ~IJ~ IL .LL_. l...e- ~ 
7 . 

PA-H - I / __ 4/.-i 7...---. ;J 

I ~J LJj/~> , 61 -/ Pl.--:HC 1 

F-11/3 - "-/0 - /_ (./,."QJ -~ 

OBSERVATIONS I NOTES: 

oe~~. '( ~L -<9/(f/; ~J,f M v 
h-=:0,13 ~z /(b::: 0. 60 "1.5/l 

Circle if Applicable: ~re(s): 
MS/MSD Duplicate ID No.: f'.... . :2> . 

r-7 ·~-_,. ~ 

<-- _. 



[ I L] T'"' r.m NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page - of -

Project Site Name: (L_L F S-~~ +:'o/- Sample ID No.: C2_(_~SOCA4f.V/d( 
Project No.: <:J<-(o/ Sample LocationS~?e .7flp6" 44£¥ I { 

Sampled By: 
O Domestic Well Data C.O.C. No.: 
~onitoring Well Data Type of Sample: 
O Other Well Type: O Low Concentration 
0 QA Sample Type: O High Concentration 

SAMPLING DATA: .._, 
Date: "7' -· ~ -c/""" Color pH s.c. Temp. Turbidity DO Salinity Other 

nme: 145"{, (Visual) (S.U.) (mS/cm) (°C) (NTU) (mg/I) (%) 

Method: • • - /_; f/z;._ c1 .... _ ~.I..{/ < oi' ~7.'" '7 <. 70L o.,no 
PURGE DATA: -~ 
Date: 

..,, i ,. 
Volume pH s.c. Temp. Turbidity DO Salinity Other " I a; /L/ 

Method: ~tet'"r"C- I~~~/ _...,,/ - 1),<{J ,oC/~ ~~) d3/ '5.d9 '/JA'J 
Monitor Reading (ppm): - ;,Jr 11>: .~~ ,,l"'J,~ J.7~ ?j';J ~-:J < ~. (J{) 

Well Casing Diameter & Material ;J"'d. 1;.'SO 1.036 ~ZJ 90 cl.. 71 a1.10 
Type: d tr PVC- ;?' ..-6 b.'I~ IJ.3t. ~7, '-I ~3 :l. /C/ 6,ffJ 
Total Well Depth (TD): 70,CJO L/f" S.41 ' {) <??. 2,--:r. b ?- 2.712 o.~ 
Static Water Level (WL): '/7. :J$ 
One Casing Volume(gaVL):3. fc 
Start Purge (hrs): I 3 /'X v 

End Purge (hrs): Jt.J56 
Total Purge nme (min): 'f <j( ~n.. 
Total Vol. Purged (gaVL):/-' , 6 .. 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

//(JC He! Cf;/ ,_,,_ L V'6,.J ~ 

.t:nl~ - Y&-1 I r.J~ I ? 
-

P.A-W - IL --4-T~ b't!'- .:? 

I 7-X Pl-/ 1-1-i ~/J./ // 4,_ be- Q - ' f 

M~ittl HA/CY- '/ p~ -...L..-? I 
_, 

OBSERVATIONS I NOTES: 

Dd-=o- '-f,3 fl/l- 6/~P:::..d.7/r~ 
Fe-:::- C). t) 9 ""'Yl HS ':::O~ 

Circle If Applicable: Signature(s): 

MS/MSD Duplicate ID No.: --~ 
~ 

--~ 
__,..-- -~ 

~ / 



~ .. 

[ I L) T-To<h NUS, '"' GROUNDWATER SAMPLE LOG SHEET 

Page - of 

Project Site Name: tJ' LF $;°c; {.( -?&f- Sample ID No.: t,1'lf"~ tllAw 16~w 
Project No.: O~O/.. Sample Location:.S-;'ie. <? l/06 .41/V'' s Sampled By: 

[) Domestic Well Data C.O.C. No.: 
~onitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7-/s-i"'JO Color pH s.c. Temp. Turbidity DO Salinity Other 

nme: /IOU (Visual) (S.U.) (mS/cm) (°C) (NTU) (mg/I) (%) 

Method: (A;'i'H r..-e. Clo·- 5, 97 ,066 ~1:,-:,3 /') '7_ ~ -5 one 
PURGE DATA: 

Date: 7-f r?-dcJ Volume pH s.c. Temp. Turbidity DO Salinity Other 

Method: 1 A __,,,,,t- 2,n-;. 7J.../l/a/ 1?, OD J/o ;)t;",;) I I ti, 73 CJ,0 () 
Monitor Reading (ppm): ............ /";} , (,;, <// .Ii~ ;:J'i9 ?,'35 '!.. <o /!)l~<Y 
Well Casing Diameter & Material J nc!- ~:,s~ '09? ~.t;; ~ J:J. J '1.3~ g,010 

rJ /.' Type: / PVC (<,.-er / 30 ,., , ,07) ;;"- r JrJ ~ -:l ,.; ""l.110 
Total Well Depth (TD):/ 'f@'., ·~ yrn ~97 .00, J~\.J u ,. 3 IM~ eJ-CJO 
Static Water Level (WL): £./'-/, 'f/ 

> One Casing Volume(gaVL):/ C,. ~ 
Start Purge (hrs): (") 9 S~ 
End Purge (hrs): !05" y .,.,,,, 

Total Purge Time (min): '(-j ,...,;'.,.. 
Total Vol. Purged (gal/L): {£Jc; 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected -voe ftci '-/(l - I 1/:c I ~ 

Fl);.S - 't'cJ,.., L Vr~ I ~ 

PAI-I - I l-A""'b"- ::J 

TJ<Pff H So'-/ IL A""" h-f'- .J.. -

L6id HA/'o? , ~-I P kr"' ~,,-C.. I 

OBSERVATIONS I NOTES: 

Do~ <3,::), .1>1r/L o~p'::;.:)7X? J'S-I v 

Fe'::: tJ,oo ~L-- f!S:: o ~CJc? MYL 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~~~-A 
J ~ 

~ 



ATTACHMENT G 

Slug Test Data and Calculations 



WELL TEST ANALYSIS 

Data Set: 
Date: 02/26/01 Time: 12:01 :47 

PROJECT INFORMATION 

Company: TtNUS 
Client: SouthDiv 
Project: N0401 
Test Location: OLF Saufley Field 
Test Well: 2406 MW10 
Test Date: July, 2000 

AQUIFER DATA 

Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): Qj_ -

WELL DATA 

Initial Displacement: 1.566 ft Water Column Height: 19.6 ft 
Casing Radius: 0.0833 ft Wellbore Radius: 0.3333 ft 
Screen Length: 5. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.02487 ft/min 
Solution Method: Bouwer-Rice yo = 0.2219 ft 



SE1000C 
Environme Logger 

31-Jul 22:17 

Unit# 145 Test 11 

Setups: INPUT 
------------
Type Level (F) 
Mode Surface 
1.0. 2406MW10 

Reference 0 
Linearity 0.11 
Scale factor 50.15 
Offset 0.25 
Delay mSEC 50 

Step 0 27-Jul 14:33:03 

Elapsed Time INPUT 

------------
0 0 

0.0033 0.016 
0.0066 0.047 

0.01 1.151 
0.0133 3.476 
0.0166 1.578 

0.02 1.024 
0.0233 0.724 
0.0266 -0.193 

0.03 0.249 
0.0333 -0.02 
0.0366 1.404 

0.04 1.23 
0.0433 1.704 
0.0466 2.195 

0.05 2.116 
0.0533 2.147 
0.0566 2.131 

0.06 2.147 
0.0633 2.116 
0.0666 2.116 

0.07 2.1 
0.0733 2.116 
0.0766 2.1 

0.08 2.1 
0.0833 2.116 
0.0866 2.116 

0.09 2.084 
0.0933 2.1 



0.0966 2.084 
0.1 2.084 

0.1033 2.084 
0.1066 2.1 

0.11 2.1 
0.1133 2.179 
0.1166 2.068 

0.12 2.084 
0.1233 1.91 
0.1266 2.084 

0.13 2.005 
0.1333 2.084 
0.1366 2.084 

0.14 2.1 
0.1433 2.084 
0.1466 2.084 

0.15 2.021 
0.1533 2.068 
0.1566 2.052 

0.16 2.084 
0.1633 2.052 
0.1666 2.021 

0.17 2.037 
0.1733 2.037 
0.1766 2.021 

0.18 2.037 
0.1833 2.052 
0.1866 2.068 

0.19 2.052 
0.1933 2.068 
0.1966 2.068 

0.2 2.005 
0.2033 2.037 
0.2066 2.037 

0.21 2.052 
0.2133 2.052 
0.2166 2.037 

0.22 2.068 
0.2233 2.052 
0.2266 2.052 

0.23 2.052 
0.2333 2.052 
0.2366 2.052 

0.24 2.068 
0.2433 2.052 
0.2466 2.052 

0.25 2.052 
0.2533 2.052 
0.2566 2.052 

0.26 2.052 
0.2633 2.068 
0.2666 2.068 



0.27 2.052 
0.2733 2.052 
0.2766 2.052 

0.28 2.052 
0.2833 2.052 
0.2866 2.052 

0.29 2.052 
0.2933 2.052 
0.2966 2.052 

0.3 2.052 
0.3033 2.037 
0.3066 2.052 

0.31 2.052 
0.3133 2.052 
0.3166 2.052 

0.32 2.037 
0.3233 2.052 
0.3266 2.037 

0.33 2.037 
0.3333 2.037 

0.35 2.052 
0.3666 2.052 
0.3833 2.037 

0.4 2.052 
0.4166 2.037 
0.4333 2.052 

0.45 2.037 
0.4666 2.037 
0.4833 2.037 

0.5 2.037 
0.5166 2.037 
0.5333 2.052 

0.55 2.052 
0.5666 2.037 
0.5833 2.037 

0.6 2.037 
0.6166 2.021 
0.6333 2.037 

0.65 2.037 
0.6666 2.021 
0.6833 2.037 

0.7 2.021 
0.7166 2.021 
0.7333 2.021 

0.75 2.021 
0.7666 2.021 
0.7833 2.021 

0.8 2.005 
0.8166 2.021 
0.8333 2.021 

0.85 2.037 
0.8666 2.021 



0.8833 2.037 
0.9 2.005 

0.9166 2.021 
0.9333 2.005 

0.95 2.005 
0.9666 2.037 
0.9833 2.021 

1 2.021 
1.2 2.005 
1.4 2.021 
1.6 2.005 
1.8 1.989 

2 2.005 
2.2 1.989 
2.4 1.989 
2.6 2.005 
2.8 1.989 

3 2.005 
3.2 2.005 
3.4 2.005 
3.6 1.989 
3.8 1.989 

4 1.973 
4.2 1.957 
4.4 1.957 
4.6 1.957 
4.8 1.942 

5 1.942 
5.2 1.957 
5.4 1.942 
5.6 1.926 
5.8 1.926 

6 1.926 
6.2 1.91 
6.4 1.926 

END 



g -c: 
Q) 

E 
Q) 1. 
(..) 
ctl 
a. 
CJ) 

0 

0.1 
0. 16. 32. 48. 64. 80. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 02/26/01 Time: 11:54:18 

PROJECT INFORMATION 

Company: TtNUS 
Client: SouthDiv 
Project: N0401 
Test Location: OLF Saufley Field 
Test Well: 2406 MW13 
Test Date: July, 2000 

AQUIFER DATA 

Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.1 -

WELL DATA 

Initial Displacement: 4.366 ft Water Column Height: 95.89 ft 
Casing Radius: 0.0833 ft Wellbore Radius: 0.25 ft 
Screen Length: 5. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.0003655 ft/min 
Solution Method: Bouwer-Rice yo= 2.977 ft 



SE1000C 
Environme Logger 

31-Jul 22:20 

Unit# 145 Test 12 

Setups: INPUT 
------------
Type Level (F) 
Mode Surface 
l.D. 2406MW13 

Reference 0 
Linearity 0.11 
Scale factor 50.15 
Offset 0.25 
Delay mSEC 50 

Step 0 27-Jul 15:09:06 

Elapsed Time INPUT 1 

------------
0 0.047 

0.0033 0.063 
0.0066 0.047 

0.01 0.015 
0.0133 1.566 
0.0166 3.701 

0.02 4.366 
0.0233 1.914 
0.0266 1.756 

0.03 0.806 
0.0333 0.316 
0.0366 1.692 

0.04 2.04 
0.0433 2.499 
0.0466 3.069 

0.05 3.163 
0.0533 3.1 
0.0566 3.021 

0.06 3.084 
0.0633 3.069 
0.0666 3.084 

0.07 3.069 
0.0733 3.053 
0.0766 3.069 

0.08 3.053 
0.0833 3.021 
0.0866 3.053 

0.09 3.037 
0.0933 3.021 



0.0966 3.037 
0.1 3.037 

0.1033 3.021 
0.1066 3.021 

0.11 3.005 
0.1133 3.005 
0.1166 3.005 

0.12 3.021 
0.1233 3.005 
0.1266 3.005 

0.13 2.989 
0.1333 3.005 
0.1366 3.005 

0.14 3.005 
0.1433 2.989 
0.1466 3.005 

0.15 2.989 
0.1533 2.989 
0.1566 2.989 

0.16 2.989 
0.1633 3.005 
0.1666 2.989 

0.17 2.989 
0.1733 2.989 
0.1766 2.974 

0.18 2.989 
0.1833 2.974 
0.1866 2.989 

0.19 2.974 
0.1933 2.974 
0.1966 2.974 

0.2 2.974 
0.2033 2.974 
0.2066 2.974 

0.21 2.989 
0.2133 2.989 
0.2166 2.989 

0.22 2.958 
0.2233 2.974 
0.2266 2.958 

0.23 2.974 
0.2333 2.958 
0.2366 2.958 

0.24 2.958 
0.2433 2.958 
0.2466 2.958 

0.25 2.958 
0.2533 2.974 
0.2566 2.958 

0.26 2.942 
0.2633 2.974 
0.2666 2.958 



0.27 2.958 
0.2733 2.958 
0.2766 2.958 

0.28 2.958 
0.2833 2.958 
0.2866 2.958 

0.29 2.942 
0.2933 2.958 
0.2966 2.942 

0.3 2.958 
0.3033 2.958 
0.3066 2.942 

0.31 2.958 
0.3133 2.942 
0.3166 2.942 

0.32 2.942 
0.3233 2.942 
0.3266 2.942 

0.33 2.942 
0.3333 2.942 

0.35 2.942 
0.3666 2.926 
0.3833 2.926 

0.4 2.91 
0.4166 2.926 
0.4333 2.895 

0.45 2.926 
0.4666 2.91 
0.4833 2.895 

0.5 2.895 
0.5166 2.91 
0.5333 2.895 

0.55 2.879 
0.5666 2.879 
0.5833 2.895 

0.6 2.879 
0.6166 2.895 
0.6333 2.863 

0.65 2.879 
0.6666 2.879 
0.6833 2.863 

0.7 2.863 
0.7166 2.863 
0.7333 2.863 

0.75 2.879 
0.7666 2.879 
0.7833 2.863 

0.8 2.863 
0.8166 2.863 
0.8333 2.863 

0.85 2.863 
0.8666 2.847 



0.8833 2.863 
0.9 2.863 

0.9166 2.847 
0.9333 2.847 

0.95 2.847 
0.9666 2.863 
0.9833 2.847 

1 2.847 
1.2 2.831 
1.4 2.815 
1.6 2.784 
1.8 2.784 

2 2.752 
2.2 2.736 
2.4 2.721 
2.6 2.689 
2.8 2.673 

3 2.657 
3.2 2.626 
3.4 2.61 
3.6 2.594 
3.8 2.578 

4 2.562 
4.2 2.547 
4.4 2.531 
4.6 2.499 
4.8 2.467 

5 2.467 
5.2 2.42 
5.4 2.42 
5.6 2.404 
5.8 2.373 

6 2.373 
6.2 2.357 
6.4 2.341 
6.6 2.325 
6.8 2.325 

7 2.278 
7.2 2.278 
7.4 2.246 
7.6 2.246 
7.8 2.246 

8 2.214 
8.2 2.199 
8.4 2.199 
8.6 2.167 
8.8 2.151 

9 2.135 
9.2 2.135 
9.4 2.119 
9.6 2.104 
9.8 2.088 



10 2.072 
11 2.009 
12 1.977 
13 1.914 
14 1.851 
15 1.787 
16 1.724 
17 1.692 
18 1.661 
19 1.629 
20 1.581 
21 1.534 
22 1.502 
23 1.455 
24 1.423 
25 1.392 
26 1.36 
27 1.328 
28 1.297 
29 1.281 
30 1.218 
31 1.202 
32 1.202 
33 1.17 
34 1.154 
35 1.091 
36 1.107 
37 1.107 
38 1.06 
39 1.06 
40 1.012 
41 1.012 
42 1.012 
43 0.996 
44 0.98 
45 0.965 
46 0.933 
47 0.917 
48 0.933 
49 0.917 
50 0.917 
51 0.901 
52 0.886 
53 0.886 
54 0.87 
55 0.87 
56 0.854 
57 0.854 
58 0.838 
59 0.838 
60 0.838 
61 0.822 



62 0.822 
63 0.822 
64 0.806 
65 0.806 
66 0.791 
67 0.791 
68 0.791 
69 0.791 
70 0.775 
71 0.775 
72 0.775 
73 0.759 

END 



-= --c 
(1) 

E 
(1) 
0 
«I 
c.. en 
i5 

Data Set: 
Date: 02/26/01 

1. 

0.1 

0.01 
0. 

Company: TtNUS 
Client: SouthDiv 
Project: N0401 

D 

D 
D 

D 

2. 

Test Location: OLF Saufley Field 
Test Well: 2406 MW12 
Test Date: July, 2000 

Saturated Thickness: 100. ft -

Initial Displacement: 5.647 ft 
Casing Radius: 0.0833 ft 
Screen Length: 5. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

DOD 

DD 

000000 

0000000 ODD 0 0 0 D 0 0 

0 DO D 0 DODD 0 0 

4. 6. 8. 10. 

Time (min) 

WELL TEST ANALYSIS 

Time: 11 :39:03 

PROJECT INFORMATION 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): Q:.1_ 

WELL DATA 

Water Column Height: 22.72 ft 
Wellbore Radius: 0.333 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 0.03529 ft/min 
yo= 2.215 ft 



1. 

-¢:::: --c: 
Q) 

E 
Q) 
0 
al 
c. 0 

en 
0 0 

0 

0.1 
0 

0 0 

0 

0 

000000 0 0 

DO ODO DD DODO 

0 

0. 01 '-----'-----'-----'-----"--'---'---'--'------'---'-----'---'--'----'---'-----''----'----'-----'--'---'---'---'---'"--' 
0. 2. 4. 6. 8. 10. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: F:\PROGRAM\NAVY\NASPEN-1\CT0112-1\2406SL-1\MW12AG.AQT 
Date: 02/26/01 Time: 11 :46: 16 

PROJECT INFORMATION 

Company: TtNUS 
Client: SouthDiv 
Project: N0401 
Test Location: OLF Saufley Field 
Test Well: 2406 MW12 
Test Date: July, 2000 

AQUIFER DATA 

Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): QJ_ -

WELL DATA 

Initial Displacement: 5.647 ft Water Column Height: 22.72 ft 
Casing Radius: 0.0833 ft Wellbore Radius: 0.333 ft 
Screen Length: 5. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.04209 ft/min 
Solution Method: Bouwer-Rice yo= 2.974 ft 



SE1000C 
Environme Logger 

31-Jul 22:00 

Unit# 145 Test 7 

Setups: INPUT 
------------
Type Level (F) 
Mode Surface 
l.D. 2406MW12 

Reference 0 
Linearity 0.11 
Scale factor 50.15 
Offset 0.25 
Delay mSEC 50 

Step 0 27-Jul 13:09:03 

Elapsed Time INPUT 

------------
0 0.031 

0.0033 0.015 
0.0066 0.015 

0.01 0.474 
0.0133 4.951 
0.0166 5.647 

0.02 2.831 
0.0233 1.107 
0.0266 0.886 

0.03 2.135 
0.0333 2.895 
0.0366 2.642 

0.04 2.562 
0.0433 2.515 
0.0466 2.468 

0.05 2.42 
0.0533 2.373 
0.0566 2.341 

0.06 2.294 
0.0633 2.246 
0.0666 2.199 

0.07 2.167 
0.0733 2.151 
0.0766 2.119 

0.08 2.088 
0.0833 2.072 
0.0866 2.025 

0.09 2.009 
0.0933 1.977 



0.0966 1 .961 
0.1 1.93 

0.1033 1.898 
0.1066 1 .882 

0.11 1.866 
0.1133 1.835 
0.1166 1.819 

0.12 1.803 
0.1233 1.771 
0.1266 1.756 

0.13 1.724 
0.1333 1.708 
0.1366 1.677 

0.14 1.661 
0.1433 1.645 
0.1466 1.613 

0.15 1.597 
0.1533 1.597 
0.1566 1.566 

0.16 1.566 
0.1633 1.534 
0.1666 1.534 

0.17 1.503 
0.1733 1.487 
0.1766 1 .487 

0.18 1.471 
0.1833 1 .455 
0.1866 1 .439 

0.19 1.423 
0.1933 1 .408 
0.1966 1.392 

0.2 1.36 
0.2033 1.344 
0.2066 1 .344 

0.21 1.329 
0.2133 1.313 
0.2166 1.297 

0.22 1.297 
0.2233 1 .297 
0.2266 1.281 

0.23 1.249 
0.2333 1.265 
0.2366 1.249 

0.24 1.234 
0.2433 1 .202 
0.2466 1 .202 

0.25 1.186 
0.2533 1.17 
0.2566 1.17 

0.26 1.155 
0.2633 1 .155 
0.2666 1 .139 



0.27 
0.2733 
0.2766 

0.28 
0.2833 
0.2866 

0.29 
0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 

1.123 
1.123 
1.123 
1.107 
1.091 
1.075 

1.06 
1.06 
1.06 

1.044 
1.012 
1.028 
1.012 
1.012 
0.996 
0.996 
0.981 
0.965 
0.965 
0.933 
0.917 
0.886 
0.854 
0.838 
0.791 
0.759 
0.743 
0.727 
0.696 
0.664 
0.632 
0.648 
0.617 
0.585 
0.585 
0.553 
0.537 
0.537 
0.506 
0.506 
0.506 
0.474 
0.458 
0.458 
0.443 
0.427 
0.395 
0.411 
0.395 
0.395 
0.395 
0.379 



0.8833 0.348 
0.9 0.348 

0.9166 0.348 
0.9333 0.332 

0.95 0.332 
0.9666 0.316 
0.9833 0.316 

1 0.316 
1.2 0.237 
1.4 0.189 
1.6 0.158 
1.8 0.142 

2 0.126 
2.2 0.079 
2.4 0.079 
2.6 0.079 
2.8 0.063 

3 0.063 
3.2 0.047 
3.4 0.047 
3.6 0.047 
3.8 0.047 

4 0.047 
4.2 0.047 
4.4 0.031 
4.6 0.031 
4.8 0.031 

5 0.031 
5.2 0.031 
5.4 0.031 
5.6 0.031 
5.8 0.015 

6 0.031 
6.2 0.031 
6.4 0.031 
6.6 0.015 
6.8 0.015 

7 0.031 
7.2 0.015 
7.4 0.031 
7.6 0.015 
7.8 0.031 

8 0.015 
8.2 0.015 
8.4 0.015 
8.6 0.015 
8.8 0.031 

9 0.015 
9.2 0.031 
9.4 0.015 
9.6 0.031 

END 



SE1000C 
Environme Logger 

31-Jul 22:03 

Unit# 145 Test 8 

Setups: INPUT 1 
------------
Type Level (F) 
Mode Surface 
l.D. 2406MW12 

Reference 0 
Linearity 0.11 
Scale factor 50.15 
Offset 0.25 
Delay mSEC 50 

Step 0 27-Jul 13:33:25 

Elapsed Time INPUT 

------------
0 0 

0.0033 0.015 
0.0066 0 

0.01 0.015 
0.0133 0.553 
0.0166 5.647 

0.02 4.666 
0.0233 2.404 
0.0266 1.139 

0.03 0.68 
0.0333 2.167 
0.0366 2.8 

0.04 2.705 
0.0433 2.594 
0.0466 2.531 

0.05 2.483 
0.0533 2.436 
0.0566 2.388 

0.06 2.357 
0.0633 2.309 
0.0666 2.278 

0.07 2.23 
0.0733 2.199 
0.0766 2.183 

0.08 2.119 
0.0833 2.104 
0.0866 2.072 

0.09 2.04 
0.0933 2.025 



0.0966 1.993 
0.1 1.977 

0.1033 1.961 
0.1066 1.914 

0.11 1.898 
0.1133 1.866 
0.1166 1.85 

0.12 1.835 
0.1233 1.803 
0.1266 1.787 

0.13 1.756 
0.1333 1.724 
0.1366 1.724 

0.14 1.708 
0.1433 1.677 
0.1466 1.645 

0.15 1.629 
0.1533 1.629 
0.1566 1.613 

0.16 1.582 
0.1633 1.55 
0.1666 1.534 

0.17 1.534 
0.1733 1.503 
0.1766 1.503 

0.18 1.487 
0.1833 1.455 
0.1866 1.455 

0.19 1.439 
0.1933 1.423 
0.1966 1.408 

0.2 1.392 
0.2033 1.376 
0.2066 1.376 

0.21 1.344 
0.2133 1.344 
0.2166 1.329 

0.22 1.329 
0.2233 1.313 
0.2266 1.281 

0.23 1.281 
0.2333 1.265 
0.2366 1 .249 

0.24 1.234 
0.2433 1.234 
0.2466 1.218 

0.25 1.218 
0.2533 1.202 
0.2566 1 .186 

0.26 1.186 
0.2633 1.17 
0.2666 1.155 



0.27 1.155 
0.2733 1.155 
0.2766 1.139 

0.28 1.123 
0.2833 1.107 
0.2866 1.107 

0.29 1.091 
0.2933 1.075 
0.2966 1.091 

0.3 1.06 
0.3033 1.06 
0.3066 1.044 

0.31 1.044 
0.3133 1.028 
0.3166 1.012 

0.32 1.028 
0.3233 1.012 
0.3266 1.012 

0.33 0.981 
0.3333 0.996 

0.35 0.949 
0.3666 0.933 
0.3833 0.87 

0.4 0.854 
0.4166 0.822 
0.4333 0.791 

0.45 0.759 
0.4666 0.743 
0.4833 0.727 

0.5 0.68 
0.5166 0.68 
0.5333 0.648 

0.55 0.632 
0.5666 0.617 
0.5833 0.601 

0.6 0.585 
0.6166 0.553 
0.6333 0.553 

0.65 0.537 
0.6666 0.522 
0.6833 0.506 

0.7 0.49 
0.7166 0.474 
0.7333 0.474 

0.75 0.458 
0.7666 0.443 
0.7833 0.443 

0.8 0.427 
0.8166 0.411 
0.8333 0.411 

0.85 0.395 
0.8666 0.379 



0.8833 0.379 
0.9 0.363 

0.9166 0.348 
0.9333 0.348 

0.95 0.348 
0.9666 0.332 
0.9833 0.332 

1 0.332 
1.2 0.237 
1.4 0.205 
1.6 0.158 
1.8 0.142 

2 0.11 
2.2 0.095 
2.4 0.095 
2.6 0.079 
2.8 0.063 

3 0.047 
3.2 0.047 
3.4 0.047 
3.6 0.047 
3.8 0.047 

4 0.047 
4.2 0.031 
4.4 0.031 
4.6 0.047 
4.8 0.031 

5 0.031 
5.2 0.031 
5.4 0.047 
5.6 0.031 
5.8 0.031 

6 0.015 
6.2 0.031 
6.4 0.031 
6.6 0.031 
6.8 0.031 

END 



CALCULATION OF HORIZONTAL HYDRAULIC GRADIENT 

Based On: Darcy Flow Equation 

Reference: Groundwater, by Freeze and Cherry, pages 17, 71, and 72 

EQUATION: i = L\H/ L\L = % 
WHERE: 

i = the hydraulic gradient 

dh =the difference in hydraulic head 

di =the linear distance over which the change in head is observed 

CALCULATIONS-JULY 2000 DATA: 

. 19.57-17.78 1.79 
IMW-2/DMW-13 = = - = 0.0175 

102 102 

. 18.25-17.79 0.46 
IMW-4/MW-11 = = -- = 0.0115 

40 40 

. 17.96-17.66 0.3 
IMW-1/MW-5 = = - = 0.00385 

78 78 

CALCULATION OF THE AVERAGE (ARITHMETIC MEAN) GRADIENT: 

0.0175 + 0.0115 + 0.00385 
iav = = 0.0110 3 --

Prepared By: ____ _ Checked By: ____ _ 

Date: Date: ----- -----



CALCULATION OF VERTICAL HYDRAULIC GRADIENT 

Based On: Darcy Flow Equation 

Reference: Groundwater, by Freeze and Cherry, pages 17, 71, and 72 

EQUATION: i = ~HI ~L = % 
WHERE: 

i = the hydraulic gradient 

dh = the difference in hydraulic head 

di = the linear distance over which the 
change in head is observed, in this 
this case the distance between 
tops of the well screens. 

CALCULATIONS-July 2000 DATA: 

. 18.31-18.25 0.06 
IDMW-10/MW-11 = = -- = 0.0024 

25 25 

Prepared By: ------
Date: -----

2 

TOP OF 
SCREEN 

NOTTO SCALE 

TOP OF 
SCREEN 

- - ___ g_ __ 

dh 

Checked By: ____ _ 

Date: -----



CALCULATION OF HYDRAULIC GRADIENT 

iav HORIZONTAL= 0.0110 

iav VERTICAL = 0.0024 

Note that the vertical hydraulic gradient is an order of magnitude smaller than the horizontal 
gradient, and is not the driving force for groundwater movement. This can be shown by 
representing the different gradient components as vectors which form the sides of a right triangle 
and then solving for the length of the hypotenuse using the Pythagorean theorem. The length of 
the hypotenuse equals i, the hydraulic gradient, and shows the direction of potential flow 

NOTTO SCALE 

jverticol = 0.0024 

lhortzontol = 0.0110 

i = 0.011 

Gradient Direction 
ls Downward 

EQUATION: A2 + 8 2 = C2 or ivertical 2 + ihorizontal 2 = i 2 

Rewritten: i = ~ i vertica/ 2 + i horizonta/2 

~ 0.0024 2 +0.0110 2 = ~o.ooooos16+0.000121 = .Jo.00012616 = 0.011 

Prepared By: ----- Checked By: 

Date: Date: -----

3 

-----

-----



CALCULATION OF SEEPAGE VELOCITY CONSIDERING RETARDATION 

Reference: ASTM Standard Guide for Risk-Based Corrective Action at Petroleum Release 
Sites 

EQUATION: VR = Kav i/11e X 1/R 

WHERE: 

R = the retardation factor = [I+ k :' 1 

ks = sorption coefficient = 0.13363 cm3/g 

ps = soil bulk density = 1.21 g/cm3 

()s = volumetric water content of saturated zone = 0.2 

R 1
, 0.13363xl.21 = + = 1.80846 

0.2 

CALCULATION C: Average Retarded Velocity 

V _ (5.610X10-4 ft/sec)(0.011)/ = 2.275 x 1o·s ft/sec 
R - /(0.15)(1.80846) 

Converting to feet per year (ft/yr): 

2.275 X 10·5 ft/sec X 31,536,000 sec/yr= 717 ft/yr 

Prepared By: ----- Checked By: ____ _ 

Date: ----- Date: ____ _ 
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CALCULATION OF GROUNDWATER SEEPAGE VELOCITY (CONTINUED) 

EQUATION: V= Kav i/rie 

Kav = 5.610 X 10-4 ft/sec 

i = 0.011 

Tie = 0.15 - for silty sand/sandy silt (from Fetter, page 69) 

CALCULATION B: Groundwater Seepage (Average Linear) Velocity 

V= (5.610X 10-4 ft/sec)(0.011}{15 = 4.114 X 10-s ft/sec 

Converting to feet per year (ft/yr): 

4.114 X 10·5 tVsec X 31,536,000 sec/yr= 1297 ft/yr 

Prepared By: ----- Checked By: 

Date: Date: -----
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-----



CALCULATION OF GROUNDWATER SEEPAGE VELOCITY 

Based On: Darcy Flow Equation 

References: GROUNDWATER, by Freeze and Cherry and APPLIED HYDROGEOLOGY by 
C. W. Fetter 

Note: See accompanying Aqtesolv0 data sheets in this Attachment for K values. 

EQUATION: V= Kav i/rie 

WHERE: 

V= the groundwater seepage velocity (average linear velocity) 

Kav = the average hydraulic conductivity 

i= the hydraulic gradient 

'Ile = the effective porosity 

CALCULATION A: Average (Arithmetic Mean) Hydraulic Conductivity, 

KoMw-10= 4.145 X 10-4ft/sec 

KoMW-13 = 6.092 x 10"6 ft/sec 

K0Mw-12ave = (7.015 X 10-4 + 5.882 X 10-4) ft/sec = 6.448 X 10-4 
2 

Kav= KoMW-10 + KoMW-13 + KoMW-12ave = 3.551 x ur ft/sec 
3 

Prepared By: _____ _ Checked By: ____ _ 

Date: Date: ------ -----
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