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( Ii:) TETRA TECH 

TtN USIT AL -09-099/0521-5.1 

Project Number 00521 

Commander, Southeast 
Naval Facilities Engineering Command Southeast 
Attn: Robert Fisher 
Remedial Project Manager 
NAS Jacksonville 
Jacksonville, FL 32212-0030 

Reference: 

Subject: 

Dear Mr. Fisher: 

CLEAN Contract No. N62467-04-D-0055 
Contract Task Order No. 0049 

Phase II Off-Base Groundwater Investigation 
Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

This Phase II Off-Base Groundwater Investigation Report provides the results of the Phase II 

groundwater sampling investigation at the Off-Base Areas of Concern (AOC) defined by the Mississippi 

Department of Environmental Quality (MDEQ). This investigation was conducted in response to the 

groundwater results first presented in the "Off-Base Sampling Investigation Field Report Letter", dated 

March 7, 2008; this sampling investigation was performed under the "Work Plan: Phase II Off-Base 

Groundwater Investigation", dated December 9,2008. 

INTRODUCTION 

During the Phase I Off-Base Groundwater Investigation sampling activities, two groundwater samples, 

o BAOCWO 1 and OBAOCW02, were collected using temporary wells from the Arndt and Bennett 

properties (Figure 1). The dioxin toxicity equivalent quotient (TEQ) for sample OBAOCW02 was reported 

as 381 parts per quadrillion (ppq), which exceeds the MDEQ target remediation goal (TRG) for 2,3,7,8 

tetrachloro dibenzo-p-dioxin (TCDD) of 30 ppq. It should be noted that the closest private groundwater 

supply wells have been tested at the tap and were non-detect for all dioxin and furan congeners [see Off­

Base Community Sampling Report (TtNUS, 2003)]. 

Tetra Tech NUS. Inc. 
1558 Village Square Blvd., See. 2, Tallahassee, FL 32309-2478 

Tel 850.385.9899 Fax 850.385.9860 www.tetratechcom 
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Based on the results from the Phase I investigation, a subsequent Phase II Off-Base groundwater 

sampling event was initiated. Permanent monitoring wells were installed to determine if the Phase I 

groundwater sampling results were due in part to the temporary well sampling method previously used or 

if the detected TCOO concentrations represented actual site conditions. 

The Phase II groundwater sampling fieldwork, which was designed to obtain groundwater samples while 

avoiding any contact between surface soil, subsurface soil, and groundwater, included the following 

tasks: 

• Global Positioning System (GPS) mapping of the major features included in the study area. 

• Permanent well installation using a double-cased technique at the Arndt and Bennett properties. 

Oue to the potential for cross-media transfer, surface casing was used to prevent contact of the 

drill tools and well materials with the uppermost 5 feet of soil. 

• Collection of groundwater samples for a full suite of analyses. 

The following section provides the details for the Phase II groundwater sampling. 

MONITORING WELL INSTALLATION 

Four permanent monitoring wells (OBMW1 through OBMW04) were installed at locations chosen based 

on the results of the Phase I direct push technology (OPT) groundwater investigation (Figure 1). Wells 

OBMW01 and OBMW02 were installed in the vicinity of OPT groundwater sample location OBAOCW02. 

Monitoring well OBMW04 was installed adjacent to OPT groundwater sample location OBAOCW01. The 

fourth well, OBMW03 was installed in the Turkey Creek floodplain to the northeast of OBMW01 and 

OBMW02. 

Wells were screened in the shallow zone of the shallow surficial aquifer. The screened interval for each 

well was based on the lithology observed while drilling and included the interval sampled during the 

Phase I OPT groundwater sampling (18-20 feet below grade at locations OBAOCW01 and OBAOCW02). 

In this area, a stiff green massive silt unit was encountered at depths of 30 to 35 feet which was 

considered the base of the shallow zone of the surficial aquifer. Field parameters and well installation 

details can be found on Table 1. 
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The monitoring wells were installed using rotosonic drilling methods. A 7-inch surface casing was 

advanced to a depth of 5 feet to prevent contact with surface soils during drilling and well installation. 

The rotosonic drill string was advanced inside the surface casing to the total boring depth, based on the 

occurrence of the green silt horizon. 

The monitoring wells were constructed of 2-inch-diameter, Schedule 40 polyvinyl chloride (PVC) flush­

threaded casing with 10-foot, 0.01-inch slotted PVC, pre-packed screens. At each well, a filter pack of 

clean 20/40 silica sand was installed from the bottom of the borehole to 2 feet above the top of the 

screen. A 4-foot thick bentonite pellet seal was installed above the 20/40 sand filter pack. The remainder 

of the annulus of the borehole was grouted with cemenUbentonite slurry. The monitoring wells were 

completed at ground surface with flush-mount vaults. 

GROUNDWATER SAMPLING AND ANALYSIS 

Following well development, groundwater samples were collected from each of the monitoring wells using 

low-flow purging methods. Groundwater quality parameters including pH, conductivity, temperature, 

dissolved oxygen, and turbidity were measured with field instruments at each monitoring well during 

sampling activities. Field parameters for the well development are summarized in Table 1. A field 

duplicate sample was collected at OBMW01 for Quality Assurance/Quality Control (QA/QC). The 

groundwater samples were analyzed for the full suite of analyses listed in Table 2. Groundwater sample 

log sheets are included in Appendix A. 

DATA EVALUATION 

Upon receipt of the sampling results, the laboratory data underwent full validation . Non-dioxin 

groundwater sample results were compared to MDEQ Tier 1 groundwater TRGs. The dioxin groundwater 

results were evaluated using the World Health Organization (WHO) 2005 congener toxicity equivalency 

factors (TEFs) and the resulting TEQs were screened against the MDEQ TRG for TCDD. The positive 

detections reported for the groundwater samples are summarized in Table 3. 

Dioxins/Furans 

Three dioxin congeners were reported at concentrations above the laboratory detection limits (Table 3). 

1,2,3,4,6,7,8,9-0CDD and 1,2,3,4,6,7,8-HPCDD were detected in all of the groundwater samples. 

1 ,2,3,7,8,9-HXCDD was detected in groundwater samples OBMW0101 and OBMW0201. TCDD was not 

reported in the groundwater samples. The dioxin TEQs for the Phase II samples were less than the 
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MDEQ TRG for TCDD (Table 3). Compared to the Phase I sampling results, the dioxin TEQs were lower 

and TCDD was not detected. 

Other Organics 

Two volatile organic compounds (VOCs), acetone and methylene chloride, were detected above the 

laboratory detection limits in several samples (Table 3). Reported concentrations of these VOCs, which 

are common laboratory contaminants, were less than the TRGs. 

Two semi-volatile organic compounds (SVOCs), di-butyl phthalate and diethyl phthalate, were detected 

above the laboratory detection limits, but at a concentration less than their MDEQ TRG (Table 3). 

Pesticide, PCB, and herbicide concentrations were less than the laboratory detection limits. 

Of the 20 metals detected above the laboratory detection limits, four metals (aluminum, beryllium, iron, 

and lead) were present at concentrations greater than the MDEQ TRGs (Table 3). 

The four metals exceeding the TRGs were detected in the sample from OBGW0401. 

Iron was reported in OBGW0201 at a concentration of 13,500 j./g/L, greater than the TRG of 11,000 j./g/L. 

CONCLUSIONS 

The groundwater dioxin results from the Phase II sampling did not replicate the Phase I sampling results. 

The dioxin TEQs in the Phase II samples were one to two orders of magnitude lower than the Phase I 

sample results and TCDD was not detected in the Phase II samples. 

Because dioxins have extremely low solubility in water and extremely high affinity to carbon in the soil 

matrix, it is unlikely that dioxins are moving in the dissolved phase in groundwater or leaching from 

surface soil at the site. In addition, the VOC analytical results indicate that organic compounds that could 

act as solvents to increase dioxin mobility are not present at the site. 

The elevated dioxin TEQ reported in the Phase I OBAOCW02 sample probably resulted from mixing of 

surface soil with groundwater allowed by the temporary well sampling method (direct push with open mill-
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slot screen). The well installation method used for Phase II (rotosonic with surface casing) prevented 

contact of the drilling tools and well materials with the surface soil. 

Other organic analytes that were detected in the groundwater samples, VOCs (acetone and methylene 

chloride) and SVOCs (di-butyl phthalate, and diethyl phthalate) were at concentrations below the TRGs. 

Metals (aluminum, beryllium. iron. and lead) were the only analytes reported at concentrations greater 

than TRGs. Based on the history of this area and information available, it is unlikely that Navy activities 

resulted in a release of these metals. 

If you have any questions regarding the information presented in this document. please contact me by 

phone at (850) 385-9899 or via e-mail at yarissa.martinez@tetratech.com 

Cordially, 

~ 
Task Order Manager 

WDO/wdo 

Enclosures 

c: Gordon Crane (2 copies) 

Bob Merrill, MDEQ (1 copy) 

Debbie Humbert (1 copy) 

Mark Perry (1 copy) 
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Phase 1 Groundwater Sample Location CONTRACT NO. 

Phase 2 Groundwater Sample Location 00521 

PHASE II OFF-BASE GROUNDWATER RESULTS APPROVED BY DATE 
TCDD Tetrachlorodibenzodioxin NAVAL CONSTRUCTION BATALLION CENTER 

TEQ Toxicity Equivalent GULFPORT, MISSISSIPPI APPROVED BY DATE 

pg/L Picograms/Liter 
~ 

DRAWING NO. REV. 
FIGURE 1 0 
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TABLE 1 

GROUNDWATER QUALITY PARAMETERS 
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT 

GULFPORT, MISSISSIPPI 

Sample OBMW0101 

Location OBMW01 

Dated Sampled 12/11/2008 

Well Depth (feet) 28 

Screen Length (feet) 10 

pH 6.50 

Conductivity (mS/cm) 0.266 

Temperature ("C) 20.09 

Turbidity (NTU) 221 

DO (mg/L) 0.08 

ORP (mV) -261.4 

Draw Down (feet) 0.23 

Volume Purged (liters) 80 

Time Purged (minutes) 260 

Notes: 

mS/cm ::: millisiemens per centimeter 
°C ::: degrees celsius 
NTU ::: Nephelometric Turbidity Units 
DO ::: dissolved oxygen 
mg/L ::: milligrams per liter 
ORP ::: Oxidation/Reduction Potential 
mV ::: millivolts 

OBMW0201 OBGW0301 
OBMW02 OBMW03 

12/1212008 12/18/2008 

28 27 

10 10 

6.27 5.47 

0.247 0.560 

20.31 20.42 

396 46.7 

0.07 0.23 
-181 .2 -80.2 

1.25 7.91 

82 45 

320 260 

OBGW0401 

OBMW04 

1211812008 

30 

10 

6.56 

0.256 

21.33 

714 

0.06 

-139.4 

1.53 

57 

270 



TABLE 2 

SAMPLING AND ANALYSIS SUMMARY TABLE 
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT 

GULFPORT, MISSISSIPPI 

SAMPLE ANALYSIS TOTAL SAMPLES ANALYTICAL METHOD (SW-846) 

Dioxins and Furans 

TCl VOCs 

TClSVOCs 

TCl Pesticides/PCBs 

Appendix IX Herbicides 

TAL Metals 

Notes: 

TCl = Target Compound List 

VOC = Volatile Organic Compound 

SVOC = Semivolatile Organic Compound 

5 8290 

5 8260B 

5 8270C 

5 BOB1A18082 

5 

5 

PCB = Polychlorinated Biphenyl 

TAL = Target Analyte List 

8151A 

6010B 
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TABLE 3 

GROUNDWATER DETECTIONS 
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT 

GULFPORT, MISSISSIPPI 

MDEQTRGs 

Notes: 

OBMW01 

12111/2008 

GW 

Shaded = Exceeds MDEQ Target Remediation Goals 
MDEQ = Mississippi Department of Environmental Quality 
GW = groundwater pglL = picograms per liter 
Ilg/L = microgram per liter U = non detect 
ng/L = nanogram per liter J = estimation 

1211212008 

GW 

NA = not applicable 
TRG = target remediation goal 
TEQ = toxicity equivalent 

OBMW03 
1211812008 

GW 

OBMW04 
12118/2008 

GW 
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[ I tletra Ted> NUS. Inc 
MONITORING WELL SHEET 

WELL No.: 

PROJECT: 

PROJECT No.: 

\\1.6- coS '2..\ DRILLING Co.: 

o BAoc.. P2. DRILLER: 

B l.. Y BORING No.: 

~ .. ~~c.~;;;;J DATE COMPLETED: 

SITE: 

GEOLOGIST: 

Ground Elevation = 

Datum: 

o B"b C- DRILLING METHOD: -------- NORTHING: 

W • ~.O(~~DEV. METHOD: EASTING: 

Elevation I Depth o. Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

G.II 1.0. of Surface Casing: .Q 

Type of Surface Casing: 10 11- c> 0 loA ,v--., 

Type of Surface Seal: 2. ~ l. P III a 

""-----I-- 1.0. of Riser: ?." ------
Type of Riser: Sc..t-J 4 0 ?vL 

Borehole Diameter: _h .... If ___ _ 

Elevation I Depth Top of Rock: 

---I-- Type of Backfill: 

Elevation I Depth of Seal: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

--~---I-- Type of Screen: ~c.J.-.ed I..-fO Pvc. 

Slot Size x Length: 0 ' C)I 0 X {d 
~ '2.~, 0 1.0. of Screen: ~ ~ 

Type of Filter Pack: ?1'Ct. ~ ~/<.. 

elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
",,~....e.~ 

Filter Pack: 

Elevation I Total Depth of Borehole: 

1 

1 

1 "14 

1 1" 
1 I~ 

1 2..8 

1'35 
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PROJECT: 

PROJECT No.: 

SITE: 

~~/c.~ec,4 
\ll. ~ OoS'2-1 
~aAa:.. P"2. 

WELL No.: 

MONITORING WELL SHEET 

DRILLING Co.: 

DRILLER: 

~ L'1 BORING No.: 

~ • alo.<...~ w coJDATE COMPLETED: 

DRILLING METHOD: NORTHING: 

GEOLOGIST: W ,~. c)(<'6'V\ DEV. METHOD: ~uY''\!o I Put')) EASTING: 

Ground Elevation = 
Datum: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

All 1.0. of Surface Casing: Q 

Type of Surface Casing: 'Bo H ~ o~ 

Type of Surface Seal: '2..)( '2. p,q d 

---t-- 1.0. of Riser: _~_'_' ___ _ 

Type of Riser: t;,.c,~ ~ 0 fl uc. 

Borehole Diameter: (btl -=-----
Elevation I Depth Top of Rock: 

---t-- Type of Backfill: §lI'a ur-

I 

I 

, N4 

Elevation I Depth of Seal: I I G I 

Type of Seal: 

Elevation I Depth of Top of Riter Pack: I~ 

Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: 0 ·0 fa 
, 

KIt) 

1.0. of Screen: '2. ' , 

Type of Filter Pack: 

Elevation I Depth of Bottom of Screen: I ?.~' 

Elevation I Depth of Bottom of 
Filter Pack: J ~e' 

Type of Backfill Below Well: 
rv&+ 

Elevation I Total Depth of Borehole: 

[ 

[ 

t 

l 
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( I L]Tetra Ted1 NUS, Inc 
MONITORING WELL SHEET 

WELL No.: 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

alY BORING No.: 

~ ~ ~l~C.t,",,6~DATE COMPLETED: 

~ @Je.. E.E.C,,\ DRILUNG Co.: 

1\ ~ l:r 00 s;:; "t.. t DRILLER: 

Oa A oc. ~ DRILLING METHOD: ~ III (c., NORTHING: 

W ,~,Ct~v---. DEV. METHOD: ~u ~, ~v t")t. EASTING: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: _~,-" ___ _ 

Type of Surface Casing: be 1+ ~~ 8c..uV\.­

Type of Surface Seal: '2.)(.2.. P A J 

I.D. of Riser: <-_tr ____ _ 

Type of Riser: £<.,,\:.g<) Uc PI.tL 

Borehole Diameter: in' , -=-----
Elevation I Depth Top of Rock: 

---t-- Type of Backfill: :l t><, '" -t-

0& 

I 

I 

Elevation I Depth of Seal: 1 ,\' 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: Sc.~ 40 PVl-

Slot Size x Length: 0, o( 0 )( I 0 ~ 

., I. 
I.D. of Screen: ..... 

Type of Filter Pack: ~.It..., p"" c...l<, 

Bevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
\-==, I;\L ~~ 

Filter Pack: 

Elevation / Total Depth of Borehole: 

...... 1 
1 I ~ 

1 If' 

I ?..,' 



[ I L]TeIra Tech NUS, Inc. 

PROJECT: ~ &.1<- e. e:cA 
PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

1'2.6- Q(?) 5 2../ 
o~Aoc..f2 
W. ~ .OiE.01l'.. 

WELL No.: 

MONITORING WELL SHEET 

DRILLING Co.: B L '( BORING No.: 

DRILLER: ":l • & ksc.I(WDed DATE COMPLETED: 

DRILLING METHOD: .son,,- NORTHING: 

DEV. METHOD: C:;u'?j1? leU~d EASTING: 

Elevation I Oepth of Top of Riser. 

Elevation I Height of Top of 
Surface Casing: 

6" I.D. of Surface Casing: 0 

Type of Surface Casing: 1.C) Ii' OOCAI ~ 

Type of Surface Seal: <.1<. ~ PA d 

I.D. of Riser: 2.;;;;...,' , ____ _ 

Type of Riser: ~~ Uo Pu L-

Borehole Diameter: b (I 
~-----

Elevation I Oepth Top of Rock: 

--..---,t-- Type of Backfill: ~1'C!) v 1-

~~wc:ti 

I 

I 

f IV4 

I I ,,' Elevation I Depth of Seal: .". 

Type of Seal: 
f 

Elevation I Depth of Top of Filter Pack: )~ 

Elevation I Depth of Top of Screen: I L.() 

Type of Screen: .f;c.1...c;W 4 PI;L.... 

Slot Size x Length: 0 '010 X (0/ 

.," 1.0. of Screen: \". 

Type of Filter Pack: ~n4!, f? £../<.. 

B~vation I Depth of Bottom of Screen: , SO' 

Elevation I Depth of Bottom of 
Filter Pack: 

J 

I ~O 
Type of Backfill Below Well: 

FIIA4. 5~ 

Elevation I Total Depth of Borehole: 
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Tetra Tech NUS, Inc, BORING LOG Page ---1. of ~ 

PROJECT NAME: j 

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG' 

Simple Depth 

I~ 
Simple 

No. and (Ft) • or Recovery I 
Type or or D Sample 

RQD RUllNo. <'l' Length 

~ 

\ 

., 
~. 

.. 

--:----:'~---:::-~~-----BORING NUMBER: fYI ~ O..t, 
1 I ,::. (,- " $ ~ 1 DATE: J ~ • 9 (5:D~ 

~i3>r-:.Z~'-""""'--"'-"""=''';;;'''':'--------GEOLOGIST: -=-'Lv-"'-,:ar-.:', or.~~--------

..so*? u::. S ~ ;( DRILLER' ~ .:§ fe<tGe. ~ 
MATERIAL DESCRIPTION PICIFID Reldlng (ppm) 

Ulhology · .. -- , .. 
U 

Change • Soli S (Dep1hlFt) Densltyl N 
~ ~ C III 

or Con.~tenc Remarks .!I 
D- R 0 III 

SereeMel · '" q<l1O ~11.CIIIi.5{fiCiillOn S J &. j D-

.J Inlervtll "O!I: , • j 'I: 
RoOk ... ... .' CI 

' H8r.~ .. .. . . , 
0 ... '1" 

~t &J...
o

_ FS , 
~ {8 'pj 

,-
~6')JV F\ 

we.i-
~ SO' 

~ i¢ ~ ~ 
~ o J ... ~~~~~e'l t;~ 

:tlrc:..." ,.::-~ "v{t;,U(~ ~ qJ ~ !p 
01 hd t.:. (,..." 

~ ... . , 
C!~ c... P''''-.L ~/ (f-

I,) 

l 

2.0 

,.. 

'. 
I ..., II~S c.....,,) eI.~ 

}--

. ~ '''' ' -
.~ -- .. r-

·/7 

<3""-"'1 c.too '1~~ S, li-
lA' f .. -"'tI 

~"q ., ,~S LQtfs( H 
<;--~ To .,.~ 

~ t; 1..t.e. '\ T 0 k..e,U 

• When rock corin ,enter rock brokeness. 
... -v ---, ~II r~ g 

•• Include monijor reading in 6 foot Intervals 0 borehole. Increase reading frequency ~ elevated reponse read. 

Remarks: C ~ "\J2c) oft tb p,S' wi 11r <.~.:r ;" 

~ -3 ~ ~ Drilling Area 
Background (ppm): C:=J 

Converted to Well: Yes ~ 
.:::; ........ ,,- No ---- Welll.D. #: __________ _ 

'!i . 
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Tetra Tech NUS, Inc. BORING LOG Page -t-of e... 

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

g~'B BORING NUMBER:~ '-t, ~. J.. 
~J~.Z~&~O~~~2=}~ ________ DATE: ~1~.A~2~~~a~ ____ ~ ________ __ 
......&;;k:..);..z=L-=--________ GEOLOGIST: ~jAJ~.~A::.::~~(!)~~~---_ 
~oeuG ~(/.lp( DRILLER' J" ~/1.e~~) 

MATERIAL DESCRIPTION PIDIFID R ..... (ppm) 

Sample Deplll Blows 1 Sample Lllllology .. ,',r., 
U 

No. and (Fl.) &" or Recovery I Change . SolI ; 

S 
I 

, De.ialtyl: 
, 

. ~ Type or or ROD Sample (Depl/l/Ft.) : 
C ~ I 

RaD Run No. (%) langill or c;ciiiiI~teiio . .. : Remarks J l .I! .. 0 
Screened ., Colo Malilri(ll Cle8e1fl~1Iqn S I! .-Co 

! In""'el .Dr.: .. '.- .. • ! ~ .-Rack, . 
. ~~~' 

: 
" , .. , 

'-1 
4.CIA...iO -i 

rl 
I-
I-

f.:: Ie. 

.L... 
..... " ~~ ,s.'1 (1-

""--tYJ-d 

rr-h 

" When rOck comg. enter rock brokeness. 
•• Include monHor reading in 6 foot Intervals 0 borehole. Increase reading frequency If elevated reponse read. Drilling Area 

Background (ppm):~ Remarks: 

Converted to Well: Yes No ___ _ Welll.D. #: __________ _ 
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Tetra Tech NUS, Inc. 

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

MATERIAL DESCRIPTION ' 1.:.1 PIDlFJDRNdlng(ppm) 
'.. .... \ U ," ~ ." 

;. I ' , S . j 
'p A .. /" c ', ... ;. 

. .( CO,'" 
:: Matar:!a. C .... IfJ~O,, : ..... " 

*, 

Sample Depth Blowe I 
No.lllld (Fl.) S"or 
Typaor or RQD 

RQD Run No. ('11.) 

Sample Lithology 
Recovery I Change .!ilol, _. 

Sample (DeplhlR.) ; -lleftallyl 

Length or ConlJl)enO I~ _ 
Screened 'I" ~plo 
Interval : or 

, 'ROCk '" 

1 r. 

~~?IrkS 

5 
: H·r~~· .. 

fG 

I ~ I----+-....... -I----f -- or 

~ ... :.,. . ~~ . : ...... 
\ .. .. 

,,' .. .;:' 
t· ... , .... 

I 
i 

I 
11> 

~---+--~~--~--~ --

• When rock coring. enter rock brokeness. ""~'\ 'tc .to '51'.do,... 511 W Si l-l 14 351' 
•• Include monHor readll1g H1 6 foot A'ltervals @ borehole. Increase reading frequency H elevated reponse read. Drilling Area 

Background (ppm):c=J Remarks: 7" LlcSSc fa "'5) 

Converted to Well: Yes No ___ _ Welll.D. #: __________ _ 
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Project Site Name: 
Project No.: 

[] Domestic Well Data 
,t;YMonitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

S~PUNGDATA: .. '.,'" 
Date: Il, ,,,IcY Color 

ITtme: tc.(K" (Visual) 

Method: '"" 15.....- ~\....cr .. 
PURGE DATA: l-

Date: 1"'l.[tliQY Volume 
, {: ' 

Method: I..,.... L--.. ' (:6" t';l 
Monitor ReadIng (ppm): 0 0 ?,g 
Well Casing DIameter & Material L.(<;" 

Type: 2.0" file.. t :> 
Total Well Depth (TD):2<r. '31' 14:1 
Statlc Water Level (WL): Z. <;C:\ ~~1.~ 
One Casing Volume(gallL): ~J 
Start Purge (hrs): Il<:"~ 
End Purge (hrs): I '-iCC' 
Total Purge Time (mIn): 

Total Vol, Purged (gail!)}: ~ .) 
SAMPLE COLLECTION INFORMATION: ,. 

AnalysIs 

Vo'A 
5vo<-
Vat Plll 

,4. .. \ f,f:) 
""'- ~~\< 
C),Ol.\ .J 

OBSERVAll0NS I NOTES: . 

\ ~tl\ ".J.;"'I'" '<e. \ " ~ e'; ... 

Clrcl. " Applicable: '; . 
MSJMSD (. Duplicate 10 NO:.) 

GROUNDWATER SAMPLE LOG SHEET 

p age f 0 

Sample ID No.~t).. M 1..,.;) I - ~ ( 
Sample Location: mf..J'lr I 
Sampled By: <'Cbl..--.. 
C.O.C. No.: 
Type of Sample: 
o Low Concentration 
o High Concentration 

" 

j 

pH S.C. Temp. Turbidity DO ORP ~ 

(S.U,) emS/em) fc> (NTU) (mgll) (mY) S'"\..Il../ 

G.SO D .'2fJ..:. ?:>.~., 7Z\ D.~ ~?~l.~ C. :;-'2... 

pH S.C. Temp. Turbidity DO ORP ~ 
G,\ 1, t') :t'''~ 1~.9&.( /.ftJ q 0 .. 91 -'2~'" '2 .,"1 
Lt:~ .1."<~ '?;J .t.:> '11 'S' O. I'\- -7'6. ~ -Z . "1" 
",S<;" ,1.\ ( 2 D.o..6 211 o \ 0 -2"'1'(.~ '2 . -. ~ 
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(,5D :Lb-\ ?J :~, 2\'\ D,~~ 'L~~' '2.~2 

1('; /50 .~ ~t>'\ 22-l ~ ,'OI ~2C:ri, 'i.( 2.~L 
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PreservatIve Container Reaulrement8 Collected 
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[ I tl Tetra Tom NUS, "" 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
it11onitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

SAMPUNG DATA: 

Date: l2{(7..(;)f Color 

Time: U'ol {Visual) 

Method: \"i-l "S-
PURGE DATA: 

Date: \~- \e. .. O~ Volume 

Method: \&.) \-C·"} \~ 

Monitor Reading (ppm): :>:) 
Well Casing Diameter & Material >~ 
Type: '2. ?" ~ C. ~<-
Total Well Depth (TO): -u;,.t.{~ c;~ 

Static Water Level (WL): \ .'"1., 6~ 
One Casing Volume(gaVL): c,~. eo:;-

Start Purge (hrs): O~h:) ')ts 
End Purge (hrs): Il1J ~1'\ 
Total Purge Time (min): ')~.~ 

Total Vol. Purged (gavCD <C2- "6"2-
SAMPLE COLLECTION INFORMATION: 

Analysis 

\10 itt 
"S'V'DL 
Vol.)~/P(b 
\-\<! :,V-t 
""'\,.\) 

n , '\.'..1 

OBSERVAnoNS I NOTES: 

\~.! \' "A .. -..-: 1~L-

Clrelelf Applreable: 

MSIMSD DupilcatelD No.: 

GROUNDWATER SAMPLE LOG SHEET 

Page of 

Sample 10 No.: 0\- 1\1\ \,) 'iJ l- C ( 
Sample Location: .""'-. \.oJ C ~ 

Sampled By: C.o~.,~ 
C.O.C. No.: 
Type of Sample: 

[] Low Concentration 
o High Concentration 

. 
pH S.C. Temp. Turbidity DO ORP ..etMr-

(S.U.) (mS/em) fo (NTU) (mllll) (my) 5wl.-

pH S.C. Temp. Turbidity DO ORP ~c.. 

(P .~'"'I .-C:;"1 2::>. ~? ~b-) 0,\2.. - \z.~ Lt ~.lG, 
G,:ZS /l.')') 2.;)l\~ 11') ~.'Oy -\,~.Z. '),1 ~ 

,,:~O :2.~(. It. -z.. -.:r-. ~"'2 O:tI~ -(4.'f.:.:'5 >. \ \ 
/,'Z't '2. 'f":\- \'\, \ f.\- (Q3S" 'V \'-1. ~I'-(q .(.. ~ c"'8 
b.?=\- ,L,-{1- 20.,,", 1"0 =\- 0.00 .('16.' 'S:K 
" ;l.~ ''{~ (0;1-1..\ '1~l e.O "\- - \1'1.'=- "3( \~ 

&.2'1- .2'(~ ?() -II., ·:..{SCl D,<i)~ -no,,~ 
3 '.." ,.1., ,'2··n 7v,"2"t 'i'S(. '2), \)., -\'11 0 '>. \ \. 

C:>Q"'\ 1'2.'«. '2::>.'l1 'i "Z{ ~(~,. -/'6), .\ ">.l ~ 
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GROUNDWATER SAMPLING LOG 

SITE 
NAME:~ 1 SITE 

LOCATION: • 

WELL NO: 08~ MWO~ I SAMPLEID:~ o8()..c....so 30 ( I DATE: 121 ,a 12008 

PURGING DATA 
WELL ~ "I TUBING 1 WELL SCREEN INTERVAL STATIC DEPTH .1 PURGE PUMP TYPE 
DIAMETER (indies): DIAMETER (Inches): 3116 DEPTH: feet to I· ~ feet~;-- TO WATER (reet):1 .. ,~ OR BAILER: PERISTALTIC 

WELL VOLUME PURGE: 1 WELL VOLUME" (TOTAl. WELL DEPTH STATIC DEPTH TO WATER) X WEll CAPACITY 
only fill out if applicable) 

= ( 'l. ' os- feet- r.'l!) feet) X ~ ~ . ~ r Ilterslfoot = 

EQUIPMENT VOlUME PURGE: 1 EQUIPMENT VOL = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CEll VOLUME 

(only ffll out if applicable) 
9allon8+ ( gallonalfoot X feet) + liters = = 

~ \ 7Jjl 
liters 

liters 

INITIAL PUMP OR TUBING I FiNAl PUMP OR TUBING I PURGING I PURGING J TOTAL VOLUME 
DEPTH IN WEll (feet): DEPTH IN well (feet): INrrlATED AT: ENDED AT: PURGED (gallons): 

CUMUL DEPTH pH DISSOLVED VOLUME VOLUME PURGE TO TEMP. CONDo TURBIDITY COLOR ORP 
TIME PURG~~ P=~ RATE WATER 

(standard (>C) (j1S1an) OXYGEN 
(NTUs) (describe) (mv) 

(IIMNe) (Ipm) (feet) 
units) (mg/L) 

() ?-~O .ct a IZ06 ;.1.z. -- ---- - -- - ,,-. 

DCO'l.O ..L.. 1 £.t~o u.3o S." f '~ktr' ~ , Sl..l ~.l.~ BOJ I 5"~ .!.~,.s 

Cl~() 2- ~ 1400 6.b~ S-.b~ "2.<:),(( b·~ o· 5"- -' 4.1:1 L6.a.J.. ~S".L 

oittJ 2. S- L/oo +,11 $.~1 ~OI''5"" ~ " 3S O·ti I;~,l, -~ -/8:=t 
t5'1W ~ +- I4tJO e.~~ ~,s7 26,<.4 ~"({ 0·3) S"'S". ''L - "4'1.8 
. ("fI4o Z Ol £4 "0 9,00 ~.s3 2.0 .33 ~ . S"1b 0 ·33 Ss.L:. - '65.3 
(eot) 'l.. h Lioo '1,W~ S,~'l 'Zc .~ o·~6t.. O.lLt 4" t 1- --- ,.)t. /, 
\~OS (!) I ') \l,~ (..Soo 9~~~ S,Lf1 $?CI,SCl O'~I () · 1.3 Li". S - -79,4 
\t>(o (!)t ") 12 l-too ~, ,~ 5'.47 ~(f)'lI2 ()·'JI,b O,'2.~ L.f" ~ '"l - ~80 · 1. -
WELL CAPACITY (GaUons Per Foot): 0.75" = 0.02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16; 3"=0.37; 4" "0.65; 5" = 1.02; 6" = 1.47; 12- = 5.BB 
TUBING INSIDE DIA. CAPACITY (GaIJFt): 1/8" = b.OOO6· 3116" = 0.0014; 1/4" = 0.0026; 5118" = 0.004; 318" = 0.006; 112" = 0.010' 11/8. = 0.016 

SAMPLING DATA 
SAMPLED BY (PRINT) I AFFILIATION: SAMPLER(S) SIGNATURES: 

SAMPLING I SAMPLING ITTNUS 
INrrlATED AT: ENDED AT: 

PUMP OR TUBING SAMPLE PUMP (SM) TUBING 
DEPTH IN WELL (feet): FLOW RATE (ml per minute): MATERIAL CODE: T 

FIELD DECONTAMINATION: Y N 
FIELD·FILTERED: Y N FILTER SIZE: __ jII1l 

DUPLICATE: Y N Filtration Equipment Type: 
SAMPLE CONTAINER SAMPLE PRESERVATION 

SPECIFICATION INTENDED SAMPLING 

SAMPLEID 
., MATERI PRESERVATIVE TOTAL VOL FiNAl 

ANALYSIS ANDIOR EQUIPMENT 

CODE 
CONTAINE AL VOlUME 

USED ADDED IN FIELD (mL) pH 
METHOD CODE 

RS CODE 
3 CG 3x40ml HCL 82608 (Voc's) SM 

MATERIAL COOES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S=Silicone; T = Tenon; o = Other (Specify) 

SAMPUNGIPURGING APP = After Peristaltic Pump; B=Bailer; BP = Bladder Pump; ESP = Electric SUbmefSible Pump; PP • Peristaltic Pump 
EQUIPMENT CODES: RFPP = Reverse Row Peristaltic Pump; SM = Slraw Method (Tubing Gravity Drain); VT = Vacuum Trap; o = Other (Specify) 

NOTES: 1. The above do not constitute all of the Infonnation required by Chapter 62-160. F .A.C. 
2. STABIUZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3) 
pH: ± 0.2 units Temperature: ± 0.2 ·C Specific Conductance: ± 5% Dissolved Oxygen: all readings ~ 20% saturation (see Table FS 2200-2); 
optionally, ± 0.2 mglL or ± 10% (whichever is greater) Turbidity: all readings ~ 20 NTU; optionally:!: 5 NTU or ± 10% (whichever Is greater) 
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GROUNDWATER SAMPLING LOG 

SITE 
NAME: .I..C34 ... I ~nON: Kennedy Space center 

WELL NO: 6B-AOc.. fYl '-00 t\ I SAMPLE ID: LC34-0..a ~ 040 I I DATE: 121l ~ 12008 

PURGING DATA 
WELL ~."'1 
DIAMETER (inches): 

TUBING J WELL SCREEN INTERVAL~~ STATIC DEPTH ~ hi PURGEPUMPTYPE 
DIAMETER (inches): 3116 DEPTH: feet to feet TO WATER (feet): .1 OR BAILER: PERISTALTIC 

WElL VOLUME PURGE: 1 WELL VOLUME = (TOTALWELlDEPTH - STATlCDEPTHTOWATER) X WELLCAPACITY 
only fill out if applicable) 

= ( feet- feet) X rlterslfoot = liters 

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CEll VOLUME 
(only fill out If applicable) l...i .. W~~ = gallons + ( gaBonsifoot X feet) + liters = liters 

INITIAL PUMP OR TUBING I FINAL PUMP OR TUBING I PURGING I PURGING I TOTAL VOLUME 
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ENDED AT; PURGED (gallons): 

CUMUL. DEPTH pH DISSOLVED VOLUME VOLUME PURGE TO TEMP. CONDo TURBIDITY COLOR ORP 
TIME PURGED PURGED RATE WATER 

(standard 
c;oC) (jJ.Slcm) OXYGEN 

(NTUs) (describe) (mv) 
(liters) (liters) (lpm) (feet) 

units} (mglL) 

\1~O (') (j 400 ~ .L!,..- - - .... -- --- ......., ~ 
(JI~ '2... Z. LtoO ~. Jl ~·ao '2.),10 O·?a7 OJI ~ '> 'coo .br11 ""~.~ 

f 21~' 'l... 4 400 j,£.b ~.b~ v·17 0.217 D, (2, '7/oeobi2 ./:.,,"- ~/<'3. , 

~ 2."31, t. {, 400 s .31 6.JoS 2/. ~ O.lll O,O~ ?/«Jo hrV\ -«g.~ 

11z,~ 2. 8 400 3~o [G,'S 2.1.53 0 .<67 6.0~ "") (000 [BtlY\ -Il~.?.. 
, 310 2- (cJ l;oo ~,~D C,.(,L <.\ .,,' ~.~~ ~.os • ., (000 ~RAJ "'1~O·b 

1~')o {" '.2- Yoo 3.)A 'd;O ll,3CJ o. 'tbb 0.05 ~11 BRrJ "3Q . .s 
l3-Yb l ) '1.\- L-( ()O ~,~( '.5"1 ~1,~3 O'~S~ 0,05 ?~, 8~fl) ';40,D 
,.3 1)'.,- 'h. It..\ V4 L;oo 

3, "" 
~ . ~ltl 'tl.Ql Q·z'S7 0-6_Ii 7bl ~~'U -'I3i,4 

1';00 ~/2.. I, YOO 3,~~ (,·5b f2...11~3 O,2S, 0,0' '11 Li 13M -,~~, Ll 
WELL CAPACITY (Gallons Per Foot): 0.75- - 0.02; 1" - 0.04; 1.25" = 0.06; 2" = 0.18; 3"-0.37; ."=0.65; 5"'" 1.02; 6D = 1.47; 12" =5.88 
TUBING INSIDE DIA. CAPACITY (Gal.lFt.): 118" = 0.0008; 3116" = 0.0014; 1/." = 0.0026; 5116" = 0.004' 318" = 0.006' 112ft = 0.010' 5/8" = 0.016 

SAMPLING DATA 
SAMPLED BY (PRINT) 1 AFFILIATION: SAMPLER(S) SIGNATURES: 

SAMPLING I SAMPLING ITTNUS 
INITIATED AT: ENDED AT: 

PUMP OR TUBING SAMPLE PUMP (SM) TUBING 
DEPTH IN WEll (feet): FLOW RATE (mL per minute): MATERIAL CODE; T 

FIELD DECONTAMINATION: Y N 
FIELD-FIL TERED: Y N FILTER SIZE: __ "'" 

DUPLICATE: Y N Filtration Equipment Type: 
SAMPLE CONTAINER 

SAMPLE PRESERVATION 
SPECIFICATION INTENDED SAMPLING 

SAMPLEID • MATERI 
PRESERVATIVE TOTAL VOL FINAL 

ANALYSIS ANDIOR EQUIPMENT 

CODE CONTAINE AL VOLUME 
USED ~OOED IN FIELD (mL) pH 

METHOD CODE 
RS CODE 
3 CG 3x40ml HCL 82608 (Voc's) SM 

MATERIAL CODES: AG = Amber Glass; CO = Clear Glass; PE = Polyethylene; PP = Polypropylene; S=Silicone; T=Tefton; o = Olller (Specify) 

SAMPLINOIPURGINO APP = After Peristaltic Pump; B=Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; pp .. Peristaltic Pump 
EQUIPMENT CODES: RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); VT = Vacuum Trap; o = Other (Specify) 

NOTES: 1. The above do not constitute all of the InfonnatJon required by Chapter 62-160, F.A.C. 
2. STABIlIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212. samON 3) 

pH: :!: 0.2 units Temperature: .:!: 0.2 °C Speclftc Conductance: :!: 5% Dissolved Oxygen: all readings ~ 20% saturation (see Table FS 2200-2); 
optionally, :!: 0.2 mglL or:!: 10% (whichever is greater) Turbidity: all readings ~ 20 NTU; optionally:!: 5 NTU or:!: 10% (whichever is greater) 

~':W ~b I ~ ~1'O .:? _ 1-
'< .l.b ~., ~ 

') ~ G.> WI, ~1 W t.J. l\' cJl 





l 

r 
[ 

l 
I 

I 

Katahdin 
,"" \ I I I t I \ I ' . I I . \ I I I , 

~ ---= ~ 

Client, +- f0 u ~ 

600 Technology Way 

ScarborousJl, ME 04074 

Tel: (:Z07) 874-2400 

Fax: (207) 775·4029 -

CHAIN of CUSTC)DY 

Contact 

~_ JI 01 cf.ow 

PLEASE BEAR DOWN AND 
PRINT LEGIBLY IN PEN page_i_Of L 

Phone # Fax. 
(f>')l) ) ~85 -<7751j_ (~ L~Yi~ '''56< 

Address \'$ 5~ \J; \\~ Sq _, BI~ ~ '2. City \(:1\ (J ~ ~ CA~eQ State I- L Zip Code 3'2.'30 Cj , v 

C-TO '-1" c,..vl~ fo,-f-Purchase Order ## Proj. Name / No. Katahdin auote • 

Bill (If different than above) Address 

Sampler (Print/Sign) ~D '~.L)~ 
LAB USE ONLY I WORK ORQER .: 

KATAHDIN PROJECT NUMBER 

REMARKS: :g 
V 

11 
SHIPPING INFO: o FED EX o UPS o CLIENT 

~ 0 ~I :f AIRBILLNO: ~ 10 

o N~T_INIAvl ~ t.f) a... I: TEMp·C o TEMP BLANK o INTACT 
..j J .J .J a.. 2 

Sample Description Date/Time Matrix No. of J ~ ~ ~ Q.. 

* coll'd Cntrs. I- t.r ...-
CJ~mWJ:>Jo \ I)'z. ~~ 1434': ("'VJ 10 ~ Z. 1.. -l z.. 
OBtnw 010\ b 112 1/~/4~"O G-w /0 S ~ t .t 2 
~Brnw 0'(..0 1 11)..:~(/ai l\'30 CrvJ 10 '3 '2.. "2- .L. <-
DiS -=ca 1(, I2.Dcp, 1

1
/, '(<14 CQ~ z. ~ 

/ 
/ 
/ 
/ 
/ . 
/ 
/ 
/ 
/ -

/ 
/ ., ~ 

l -, 
COMMENTS 

~ 

I RelinqulslleCl By: (Signature) lDate / Time ReceiVedJBy: (Signature) RellnqulshedIBy:r(Slgnature) Date f Time ReceivedrBf."(Slgnature) 
jL 1". ~ ~ ~J' tUb {MC'~ .' \,.U 't .~ I .".1i ... ~ ~ .. 

Relinquished lBy: (Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date / Time ReCeIved By: (Signature) , -
~ 1,= ~ 

L~ THE FERMS AND CONDI7:tONS 011 TJ:lE.RE.,VERSE sTDi= HEREOF SHAI!.L GOVERN 
SERVICES. EXCEPT WHEN A SIGNED CONTRArm IAI Ar,RI=F=AAF=NT I=lfl.t::Tt:: 

cU8TOUER COpy 
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.. 
il! ~~''''. Zip '1 [~. Sea s Inta"d ~ N 
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Ii 

IIVI ..",. (Phone. I~ i~millefS1jJh18~ ~ ~ 
'~RY II=<>v'J 

... ,I 
.>0< . ...-• •• <'. 

~ r- -= .n If I'~' , -~ I, ,. -= - 'r.c '-' .- ~ rl&.~ 
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~~ 

-"', :~~ - ,.... ,co!';: '. .... "'- 1 ~ _;~r ~I =~b' -,r SamJ:!18 Description uMi'trii<> Goniments 
~ ~ 

t~;;'!:~ 
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• -,.. 
,'~J' ~ I' 

I ~ 
~ 

~ 
..... 

~ a 

" 
I- I ~ 

I~ I"" -
II I ~ ~ If • I' ~ 
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• J< 

. ~~ '~ 

..,,- M i l Q,at8fllfTle ."'. I BY-' (Sign~re) IK~I 1.11.1)1/" - Detall;-~ 
,-, ,,, ~. . 

......d Page ofJ 

:~~ ~~ I~;r'f! 
'By: ,(Sig-nature) = , 

..... 
Cooler No._ot __ 

I 

-= ....... ure) - IUM!'llme I i By:' (Signature) Date Shippedf ~ , -,:-
I I~ ,- ~ 

-= - ' .:=;" = ! ~ .:1 DY;ir~''''''.!!!!-'''J gate/ums} ''''''',.,..'Q,ure 
Shipped By I: 

.... ,. 'l l ~Tumaroung -
,E)istriOOtlOr1: .,:,t1l1l1l~11u,,."""~t~'a~mpany sample .. ".~~' 'ClLUI),. ·fiffi( '~RN bY' _"'IJ~n:;! 
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,rUNG LOG Page f\- of_ 

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

J' 

A8 floc, BORING NUMBER: M -wu:3 
-'::-=/~2.~6-""O"'"· ~Ca-::$::-=2..-'Jr------DATE: J ~~ 1070" 
~~~/~L-=-__ ~~~~~ _____ GEOLOGIST: ~td~,~A~,O~/~~~~~----------

SC!) V) I (.. ~ p " ;;z,;= DRILLER' J' 4 g {~.Jt:. l.4.1c9G> 

e _ MATERIAL DESCRIPTION PlDIFID R .. din; (ppm) 

Semple Deplll Blowa' Semple., ".: 1: • :~ .- .. w U 
... 

No. ..... (Ft.) GO or ~f,i li#:' .. ::: .. ... 
." ; S 

Trpeor or ROD ' , Sai!'pli i~~ .. -
i'JI 

~. : N ROD Run No. (%) Lenglllh J:-
i;:b"" .;;. e ~IQ _Ma~1II CIas8~~ 

c Remarks JI' 

'1 } : 

i 
III 

"Screened S .. 
~~. 

",:~\,l~ ~~j .. ~ . Q. 

~"''1!': ;. ' . e ;: . .. , - ~ ~~~~ t· Q 
"o(.t". 

,. C ~~ . .. . . .......... : 

· .... '1' · 1 
~i' .. rrIiW~~ w/~/...JJP 

> 
~ 'r .. 

~ ...1f'\~ C lelt.~ cz L., 

/ £",·rw/;~~ -

fO ... _ 
~~~;czr Q I.&;J 

1aV'~_ ~lOL~"" 
r-" '" L.U (cA~ 

I t!J a:J SR. V. 

... ..... 
~v.,.. , t;;~<.s) (f-

1e:Je.;-.. .....J,- .... ~ "'~. 
s ," (l- v J 

.... -. 

-- 5VCf,l/l..-5, 

-to 5 "'AD--, -s /' &--

• When rock coring. enter rock brokeness. TU 
•• Include monnor reading in 6 fool Intervals 0 borehole. Increase reading frequency l elevated reponse read. 

Remarks: 
Drilling Are.a 

Background (ppm):L=:J 

Converted to Well: Yes No ---- WeIlI.D. #:_. _____________ _ 
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RESPONSE TO COMMENTS 

Responses to MDEQ comments dated June 19, 2009 for the Draft Phase II Off-Base 
Groundwater Investigation Report dated June 3, 2009: 

MDEQ Comment 1: 

It is noted that dioxin concentrations detected in the new (permanent) groundwater 
monitoring wells were lower than those reported from the Phase I (March 2008) Direct Push 
sampling event. OPC concurs that elevated TCDD dioxin concentrations detected during the 
Phase I event can probably be attributed to soil particulates introduced into the groundwater 
sample during the DPT sampling process. It is also noted that three dioxin congeners (other 
than TCDD) were reported at concentrations above regulatory levels. 

Response to MDEQ Comment 1: 

While hexa-, hepta-, and octochlorinated dibenzo dioxins were detected in groundwater samples, 
tetrachlorodibenzodioxin (TCDD) was absent in all the groundwater samples from the permanent 
monitoring wells. The absence of TCDD does not support an HO source for the dioxin detected 
in the groundwater samples. 

In addition, the TEQs for all the samples were less than the target remediation goal (TRG) for 
TCDD, accepted as the most toxic of the chlorinated dibenzodioxin congeners. The fact that the 
TRG for the HxCDD congener is less than the TCDD TRG indicates that the Toxicity Equivalence 
Factor (TEF) approach for evaluating dioxin concentrations is more representative of site 
conditions. 

MDEQ Comment 2: 

Four metals (lead, beryllium, aluminum, and iron) were detected above regulatory screening 
levels. The text (page 5, paragraph 2) states that "these concentrations probably represent 
naturally occurring levels of these metals". Coastal plain strata of Mississippi do not contain 
geologic units that contain lead or beryllium that would support dissolved phase groundwater 
concentrations that exceed MCLs. Although these occurrences may be attributable to other 
sources of contamination, these concentrations do not reflect "natural" or in situ mineral 
assemblage (parent material) dissolution. If another source of contamination is proposed 
then that source should be identified. Aluminum and iron do not have primary MCLs but 
secondary screening levels were exceeded for those metals also, potentially exceeding 
ecological screening levels. 

Response to MDEQ Comment 2: 

The text will be revised. Based on site history, there is no evidence to suggest that the presence 
of these metals in site groundwater has resulted from Navy activities. Therefore, no other source 
of contamination is suggested. 


