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1.0 INTRODUCTION 

This Corrective Action Plan (CAP) has been prepared by CH2M-JONES, LLC. The plan is 
designed for Zone CI Site 32.Building 54; located at the Charleston Naval Complex (CNC), 
Charleston, South Carolina. 

The South Carolina Department of Health and Environmental Control (SCDHEC) has 
designated this site as Identification Nll.rnber: 17789. This CAP provides methods to further 
evaluate the applicability of active remediation by removing contaminated soils around the 
former Underground Storage Tank (UST), and continuing intrinsic remediation and monitoring 
well abandonment as a corrective action in accordance with SCDHEC Corrective Action 
Guidance, June 1997. 

1.1 General Site Description 

The CNC is located in the city of North Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina as shown in Figure 1. This installation consists of two 
major areas: an undeveloped dredge materials area on the east bank of the Cooper River on 
Daniel Island in Berkley County, and a developed area on the west bank of the Cooper River. 
The developed portion of the base is on the peninsula bounded on the west by the Ashley .River 
and on the east by the Cooper River. The site is located within the developed portion of the 
base as sho'wn in Figure 1. (Tetra Tech, :NUS [TTI~US], Rapid AsSessment [RAJ Report for 
Site 32, Building 54, January 2000). 

The area surrounding CNC is "mature urban", having long been developed with commercial, 
industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 
areas are primarily to the north of the base along Shipyard Creek. A site vicinity map, which 
exhibits adjacent properties and structures, vicinity roads, current utilities, and vicinity surface 
drainage, is included as Figure 2. 

Tetra Tech NUS, Inc. (TTNUS) completed a Rapid Assessment (RA) for Site 32, which 
contained an UST system. The UST system supplied diesel fuel to a generator, which powered 
water pumps at the fOlmer pump house (Building 54) at Charleston Naval Complex Zone C, in 
North Charlesto~ South Carolina. 

1.2 Objective 

This CAP presents a plan to actively excavate or (dig and haul) Site 32. Details for the 
abandonment of monitoring wells at this site are also included in this plan. 
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2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS personnel to identify potential 
receptors for petroleum hydrocarbon contamination. Figure 2 depicts the public utilities 
located within 250 feet of the former UST study area. Specific information concerning the 
depth of utilities bls is currently unavailable, however, utilities at this site generally are 
between 2 to 6 feet (ft) below land surface (bls). The following utility receptors were located: 

Utility On-Site or Distancel Depth to Utility 
Direction from Site 

Sanitary Sewer 15 ft west and 20 ft south of 2-6 ft bls 
the former UST Building 54 

South side of Building 54 
Water 2-6 ft bls 

Entering all sides of the 
Electrical former Building 54. 2-6 ft bls 

mile radius ofCNC was conducted by the South Carolina Water Resources Commission to 
ascertain the extent of any shaH ow groundwater usage. Results of the water use investigation 
revealed that no drinking water wells, which utilize the shallow aquifer, are located within a 4-
mile radius ofCNC. Irrigation wells are not identified within 1,000 feet of the site. Numerous 
monitoring wells are located within 1,000 feet of the site. The nearest surface water body to 
UST Building 54 is Noisette Creek located approximately 2,000 feet to the north (TTNUS 
2000). 

There are no city, county or state-zoning ordinances, the property (CNC) is currently owned by 
the federal government. Information concerning zoning ordinances was obtained from the 
SOUTHDN Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South 
Carolina 29406 (TTNUS, 2000). 

Exposure pathway analysis for current land use and fut-ure land uSe can be found in Tables 10 
and 11 in Section 7.0. 

2.1 Fate and Transport Modeling 

TTNUS did not complete Fate and Transport modeling because the analytical results for 
groundwater never exceeded the SCDHEC Risk Based Screening Levels (RBSLs). 
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2.2 Soil Leaching Site Specific Target Level 

SSTLs were calculated for ethylbenzene and naphthalene concentrations leaching from 
subsurface soil to groundwater using SCDHEC Soil Leachability Model and Selected 
Minimum RBSLs. Leachability modeling for the Polynuclear Aeromatic hydrocarbons (P AH) 
was considered, but not performed. Instead, naphthalene was used for modeling purposes 
because of its similarity to PAHs (TTN-US 2000). 

Concentration in CNC32-
Chemical of Concern B03/32SLB020506 Soil Leaching SSTL (mglkg) 

(mglkg) 
Ethylbenzene 1.8 25 
Naphthalene 42 12 

The soil SSTL for ethylbenzene is 25 mg/kg, which is well above the maximum ethylbenzene 
concentration detected (1.8 mg/kg). The soil leaching SSTL calculated for naphthalene is 12 
mglkg. This is less than the maximum naphthalene concentration detected in subsurface soil 
sample at 42 mg/kg, which indicates naphthalene will leach into the groundwater at 
concentrations above the RBSL for a construction worker. Since the naphthalene was detected 
at concentrations where calculations indicate it will leach to the groundwater, it is assumed the 
P A U l"nncl1tl1 .. nt~ n!l"" tn .. nnt..nt1",1 tn l"'''l''h 1ntn tl ... " orr\11n.-1u1Qtgr (1"1"1'l..rr Te:: "n()()\ .............. "",",~"""&I.o ..... ...., ....... u ...... _ ... _ ........ "" y"" ... " ... ,. ..... Q.J. LV .. ..., ... "' ..... U.I.,,"V ........ "" Er"VW.l. ........ Y'Y""""" .... \.&. .a..L"WU .. vvv/. 
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3.0 PROPOSED CORRECTIVE ACTION 

Based on the results of the RA modeling, a dig and haul approach will be perfOImed at this site 
to remove the COCs. Because no contaminates have been detected in groundwater sampling, 
no additional groundwater sampling will be conducted at this time. Additional soil samples 
will be collected prior to excavation in order to establish the contaminated area. After def1ning 
the clean boundaries, soils from approximately 2 to 8 ft bls at the former UST pit will be 
excavated as recoID_mended in the TTNUS H..A. report. The proposed active m~-ures and 
monitoring program is described in detail in Sections 4.0 and 5.0 of this plan. 
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

4.1 Monitoring WeD Installation 

Because no CoCs were found in any of the monitoring wells, no additional monitoring wells 
will be added to this site at this time. 

4.2 Monitori..ng Well Abandonment 

A total of six monitoring wells are located at Site 32. Two of the six monitoring wells are in 
the proposed excavation area. The two monitoring wells will be abandoned prior to excavation. 
The remaining four monitoring wells will be abandoned upon receiving approval for no further 
action. All six monitoring wells will be abandoned following the South Carolina Well 
Standards and Regulations R.61-71. The well abandonment will include grouting wells, 
removing stick-ups and removing all guard posts. Any well casing and screen removed will be 
decontaminated and disposed of as general refuse. 

4.3 Surveying 
Although no new monitoring wells will be installed at this site, additional surveying of any 
new bori_ng locations will be conducted. 

4.4 Equipment Decontamination 

All drilling equipment, augers, well casing and screens, and soil and groundwater sampling 
equipment involved in field sampling activities will be decontaminated according to the 
Environmental Protection Agencies (EPA) " Environmental Investigations Standard Operating 
Procedures and Quality Assurance Manual (EISOPQAM). 
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5.0 PROPOSED PROGRAM 

5.1 Soil Boring Schedule 

Because no COCs were found in any of the monitoring wells at the former Building 54 site, it 
has been determined that the COCs have not reached the groundwater, therefore, no 
groundwater monitoring plan will be used at this site. For groundwater flow see Figure 6, 
Section 8.0. 

Soil borings will be used in able to define the boundaries of the excavation area. The 
analytical data acquired by TTNUS for soil borings, CNC32.BOl, CNC32·B04, and CNC32· 
B03 as shown in Table 7, Section 7.0, will be used as an excavation line of establishment on 
the southern end of the proposed excavation (see figure 9 in Section 8.0 for boring locations). 
The northern end boundaries will be established by adding additional borings to the area. 
Initially a total of two soil borings with two-foot intervals will be collected prior to any 
excavation. The soil samples will be collected using hand· auguring methods. The intent of the 
soil samples will be to establish the extent of the COC contaminated area. The first soil boring 
samples will be taken from 24 ft bls, 4·6 ft bls, and 6-8 ft bIs from boring CNC-32 SBOlO 
which, will be located approximately 10ft north-northwest of boring SB-02 and the second soil 
bOli~g 5a.T.ples \ll.nJI be taken from 2~4 ft bIs, 4~6 ft bIs, and 6~8 ft bis from boring CNC32-
SBO II which, will be located approximately 10ft to the west of soil boring SB-02 (Figure 10, 
Section 8.0 will be submitted to this plan after establishing the area to be excavated). In the 
event that the first two soil borings analytical data are above the RBSLs, two additional soil 
boring samples will be acquired approximately 5 additional feet beyond the first set of northern 
borings. This process will be used until soil borings with analytical data indicating no 
contamination are found. 

Sampling date Soil Borings Laboratory Analytical 
Sampled 

Initial sampling event prior to CNC-32: Naphthalene 8260 
removal of soil SB-OI0,5B-011 PAHs 8270 

Scheduie: 

1. Establish the contaminated soil area by sampling soil borings CNC32-SBOIO and 
CNC32-SBOl1. Soil borings CNC32-BOl, CNC32-B03, and CNC32-B04 have all 
been sampled and determined not to be contaminated (see Table 7 in Section 7.0). 

2. Abandon monitoring wells CNC32-MWOl and CNC32-MW06D. 
3. Submit Figure 10 to this plan showing area to be excavated, soil borings, and 

analytical results. 
4. Excavate contaminated soil to a depth of approximately 6-7 ft bls. Unless the 

additional analytical data indicates contamination in the top intervals of the soiL the 
soil will be separated and reused for fill material. 

5. Transport contaminated soil to a permitted subtitle D land:fill. 
6. Backfill excavated area with clean :fill dirt. 
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7. Abandon monitoring wells CNC32-MW02, CNC32-MW03, CNC32-MW04, and 
CNC32-MW05 upon receiving no further action for Site 32. 

• Groundwater Sampling 

No Groundwater sampling proposed. 
Prior to any groundwater sampling, each well will be measured for water levels and total depth 
and each well will be purged in accordance the EPA EISOPQAM. 

5.2 Analytical Parameters 

The following constituents will be analyzed for each soil sample prior to any excavation: 

• Naphthalene using method 8260. 
• PARs using method 8270. 

The following parameters will be analyzed in order to evaluate the effectiveness of intrinsic 
remediation: 
N/A 

5.3 Field Measurements 

The following parameters will be sampled in the field: 
N/A 

5.4 Groundwater Level Measurements 
N/A 

5.5 Sample Handling 

Sample handling will be conducted in accordance the following references: 

EPAEISOPQAM (EPA May, 1996) 

5.6 Sam pie Packing and Shipping 

The following forms will be completed to complete the packing/shipping process: 

• Sample labels 
Chain-of-custody labels 

• Appropriate labels applied to shipping coolers 
Chain-of-custody forms 
Federal express air bill 
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5.7 Quality Control 

Quality Control (QC) samples will be collected during sampling events. QC samples may 
include field blanks, field duplicates, and trip blanks. Definitions of each can be found below 
as described by the EISOPQAM: 

• Field Blank: a sample collected using organic-free water, which has been run 
over/throucl1 sample collection eouioment. These samoles are used to -... ... ... ~ 

determine if contaminants have been introduced by contact of the sample 
medium with sampling equipment. Equipment field blanks are often associated 
with collecting rinse blanks of equipment that has been field cleaned. 

• Field Duplicates: Two or more samples collected from a common source. The 
purpose of a duplicate sample is to estimate the variability of a given 
characteristic or contamination associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in the 
actual container and is stored with the investigative samples throughout the 
sampling event. They are often packaged for shipment with the other samples 
and submitted for analysis. At no tLme after their preparation are trip blanks to 
be opened before they reach the laboratory. Trip blanks are used to determine if 
sanlples were contarrtinated during storage and/or transportation back to the 
laboratory (a measure of sample handling variability resulting in positive bias in 
contaminant concentration). If samples are to be shipped, trip blanks are to be 
provided with each shipment but not for each cooler. 

5.8 Field QAlQC 

More information on field QC can be found in section 5.6. 

5.9 Control Limits 

Anglysis rnn.,. ..... 1 Po .. o ..... .o:4-.o. .. ~Aw1t.+ __ 1 T :--.: .. CorrectiVe Action '-"v ..... VA ... A& A.lU"" .. t;.. .. ,-,UUI..UI. ............... 

A;..- 1t.A"'n.;t_....; ..... 6Y 
.I. ......... ..... .I.V.I.U.ILVI..l.LJ.& Check Calibration of Calibrate to Recalibrate. If unabie to 

OVA daily manufactures calibrate, replace. 
specifications 

pH of water Continuing calibration pH=7.0 Recalibrate. If unable to 
check of pH 7.0 buffer calibrate, replace 

electrode. 
Specific Conductance of Continuing calibration > I % of standard Recalibrate. 
water check of standard 

solution 
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5.10 Record keeping 

In addition to records kept in logbooks, forms will be kept on log sheets for soil and 
groundwater. See Appendix A. 

5.11 Site Management and Base Support 

Throughout the investigation activities, work on the CNC will be coordinated through 
SOUTHDIV and SCDHEC. 

The primary contacts for each are as follows: 

1. SOUTHOIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. SOUTHDIV point of contact 
Tony Hunt 
Southern Division Engineering Cotn.1Jlalld 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

3. SCDHEC point of contact 
Paul Bristol 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-3559 
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---------------------
ii 
II City: North Charleston, 29405-2413 County: Charleston 

Ci0c:;me Comnie!eri' i2 june 96 

Nyrober QfUSTs CiQsed' 

~ ... ~. ~.~~ ... 
:j '" .!_; ~ 
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II 
a 
II 
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i, 
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w. - .. ~. 

ii~ ______________ ~ 
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VI. PIPING INFORMA nON 

A. Construction Material ....................................... . 

B. Distance from UST to Dispenser ...................... . 

C. Number of Dispensers ...................................... . 

D. TypeofSystemP/S ......................................... . 

E. Was Piping Removed from the Ground? yIN .... 

F. Visible Corrosion or Pitting yIN ...................... . 

G. Visible Holes yIN ........................................... .. 

H. Age ................................................................ .. 

·UST BLDG S4 was located I' from Bldg 54. II provided 
diesel fuel for fresh water pwnps. 

I 

Tlnk 1 Tank 2 Tank 3 Tank 4 Tank 5 

Steel 

. }' 

f I 

1 

S 

Y 

N 

N 

1967 

1. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

Piping was corroded. but sound. 

VII. BRIEF SITE DESCRIYTION AND mSTORY 

Bldg 54 of the Charleston Naval Base is a former fresh water pumphouse 
for the base water system. UST BLDG 54 was a registered but unregulated 
tank which provided diesel fuel for the diesel powered pumps. The tank 
wa~ made of steel and installed in 1967. 

Tank6 



, ' 

VID. SITE CONDITIONS 

I 
IA Were any petroleum-stained or contaminated soils found in the UST 

excavation, soil borings, trenches, or monitoring wells? 

~ 

I 

If yes, indicate depth and location on the site map. 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring weJIs? 

If yes. indicate location on site map and describe the odor (strong, mild. 
etc.) 

C. Was water present in the UST excavation, soil borings, or trenches? 

If yes. how far below land surface (indicate iocation and depth)? 
5 112', center of excavation 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name ofDHEC representative authorizing soil removal: 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

If yes, indicate location and thickness. 

Yes No Unk 

! 
11 

X 

X 

IX I II 

X 

IX 



· . 

sample'll 

~ SPORT 
0075·1 

SPORT 
0075·2 

SPORT 
0075·3 

SPORT 
0075-4 

IX. SAMPLE INFORMA nON 

S.C.D.H.E. C. Lab Certification Number __ l~O~l~,O~ ______ _ 

Location 

East end of tank. 

West end of tank. 

Center of excavation. 

Center of excavation (4Omi Vlals 

n Sample TypeiDepth* nDatelf"une of H CoUectcd " 
D (SoillWater) H Cnl1~ilY'lll Rv H - -- ~- -

Soil 4' 6/12196 R. 
1300 Atkins 

Soil 4' 6112196 R. 
1300 Atkins 

Waler 5.5' 6112196 R 
1300 Atkins 

WalJ!:C S.5' 6/12196 R. 
]300 Atkins 

OVAl 

Not 
T..,. .... _ .. aa,....,. 

Not 
Taken 
Not 
Taken 
Not 
Taken 

II ~ ~ ~ I ~ ~ 
I==~--~~==~~=F~-=~ 

I I I 

• = Depth Below the SUITOllOding Land Surface 



X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to coDed and store (preserve) the 
samples. 

After the removal of UST BLDG 54 soil and ground water samples were taken. 
Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST 
Assessment Guidelines. 

The samples are identified as follows: 

Soil Sample 
Soil Sample 

Ground Water Sample 
Ground Water Sample 

Detachment Char]eston 
UST54-1 = 
UST54-2 = 
USTS4M 3 .. 
UST54-4 == 

General Engineering Labs 
SPORT -0075-1 
SPORT -0075-2 
SPORT -0075-3 
SPORT -0075-4 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Soil 
SL'l1pJes ,,'IJere extracted v/nere the ends of the tarJcs had rested. C-rollAid water saluples were 
taken from the bottom center of the excavation. 

The samples were marked. Jogged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4 0 C. T oo]s were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody of SPORTENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain­
of-Custody Record. 



XI. RECEPTORS 

Yes No 

A. Are there any lakes, ponds, streams, or wetlands Icx:ated within 1000 feet 
of me UST system? 

X 
if ves, indicate type of receptor, distance. and direction on site map. 

B. Are there any public, private, or irrigation water supply wells within 1000 
feet of the UST system? 

X 
Ifves. indicate type of well. distance. and direction on site rna.p. 

C. Are there any underground structures (e.g., basements) located within 100 
feet of the UST system? 

X 
Ifves. indicate the type of structure. distance. and direction on site map. 

D. Are there any undergroWld utilities (e.g., telephone. electricity, gas. water, 
~~u,.r ~n""", ..I .. ~; .. \ In,...~tA,f unfl...i .. 1 nn ..r.a-+ _~ fl.a. 1 T~T __ .a_ .1. ...... __ •• 1~ 

II 
wv ........ ., .inY ...... VA..,..., un ............................ ...,v ... """"" U& I.UIW v~ .. "'1.n~IIJ UIAL "''luau. 

potentially come in contact with the contamination? 
[·cleetriciry, gas, & water} "* II .I\.~ 

If ves. indicate the e of utililV, distance. and direction on the site rna: . 

e. Has contaminated soil been identified at a depth of less than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

X 
If yes, indicate the area of contaminated soil on the site map. 



.. 

Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities. tank and 
pump island locations, sampJe locations. extent of excavation. and any other pertinent 
information. 

Site Mans L 2_ and 3 • - -, ~7 - -

Photographs 1- 5 



BLDG 54------J r----------f 

GRAPHIC SCALE 

Figure: Site Map 1 
UST BLDG 54 

Charleston Naval Base 
Charleston, SC 

SPORTENVDETCHASN DVG DATE: 18 Sept 1996 
1899 North Hobson Avenue 
North Charleston, SC 29405-2106 D\JG NAME, BLDG54_1 

I 



jBLDG 

@@ 

SPORT SOIL SAMPLE 0075-2 
(Napthalene > RBSL) 

® 
® 
® 

LEGEND 

Electrical conduit 

Sewer manhole 

Water line access cover 

• 
SPORT SOIL SAMPLE 0075-1 " 

Excavation 
/ Heavy diesel fuel odor h.;-. 

/ noted throughout. ~ 

Forn1er 
lIST BLDG 54 

"-. SPORT GF~OUND WATER 
SAMPLES 0075-3 & 0075-4 
(Napthalene > RBSL) 

Ground Water 5.5' below GSL xl' deep, 
clear with sheen, no free product. 
Diesel fuel odor noted. 

6" Water line 

GRAPHIC SCALE 
I· I· 

\ 

c~] 
'> 

"--.... 

~ 

~~~ 
2' 0 2· ® FigurE': Site Map 2 

UST'BLDG 54 
Charleston Naval Base 

Charleston, SC 

SPORTENVDETCHASN I D\JG DATE: 23 SI?pt J996 
1899 North I·Jobson Avenue 
Norlh Charleslon, SC 2n405-2106 D\JG NAMEI BLDG~)4_2 



T T 0m I U01 BLDG 54 ® / 
GRAPHIC SCALE 

5' 5' 
I I 

\ i I j 

10' 0 10' 

SPORTENVDETCHASN 
1899 North Hobson Avenue 
North Charleston. SC 29405-2106 

/~ 
/ 

/ 
LEGEND 

Electrical conduit 
exits building 
& enters ground 

® Sewer manhole 

....... ~V6 •• -.J ------ -~·7 

Figure: Site Map 3 
UST BLDG 54 

Charleston Naval Base 
Charleston. SC 

D\JG DATE: 18 Sept 1996 

D\JG NAME: BLDG54_3 



USTBLDGS4 

......,. ...... ~- :'M'" .• "'" "r..-- . ''';. '1:;;~ -
4_'" • ---.i- ~1iIIIIP"! ~..... .. ". ',4& 6'_ .... '. . ·--:-C:·.~-:~·:,~.~--,~~-'-.", 'i~:: 

. . . ~ ... -;.. 
'.~ ...... . 

::-..... ... -.~ ... .. ,<._-; ~~.,,'''-~-.M~ 
• II:. .~<t(I., • 
. :!'f". ':. '!. 

--". 
.. 

\ 

Photo 1: Prior to removal. Suctioo line is beiDa indicated by shoveL 

Photo 2: Removal iu prosress. 



Photo 3: Quarter-inch hole is beina 
indicated. 

USTBLDGS4 

Photo 4: A sec:oad 114 inch hole is bems 
iudic:alCd. 

Photo 5: UST BLDG 54 euds cut open for steam cleauiDa. 



BORING LOG 
PROJECT NAME: C pc. S'/f'f- 3" c1 
PROJECT NUMBER: N all; if 6\9~ 5'-\ 
DRILLING COMPANY: __ c..;;.: .. .s::...:+,,,,,,O_11~4~. ~"f~'I1~i ?/4'--­
DRILLING RIG: 

• WJwn racIr caring, ..,... racIr broUrIea. 

-Include monIIar IHding in 6 fool mte.vaIa 0 borehole. InCRae ~ flequency if eIewieId ,....... reed. 

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

Page_of_ 

Remarks 

DriDing Area 
Background (ppm):Ir------.. 

Converted to Well: Yes No --- Welll.D. #: _________ _ 



- / 

OVERBURDEN MONITORING WELL SHEET 
.. BORING NO <Nt:. ~ "fIf'VCfJ) 

/ 

r--------,:::JI--~~I====+---ELevAiION OF TOP OF SURFA:e CASING. 

.......... --+---ELEVATION OF TOP OF RISER PIPE· 

... t----+---- STICK -UP TOP OF SURFACE CASING: 

14r-----I---STICK-UP RISER PIPE: 
"'--+---1.0. OF SURFAce CA$ING:~ ______ _ 

TYPE OF SURFACE CASIN.,;;G:..; _____ _ 

__ -+---TYpe OF SURFAC£ SEAL:, ______ _ 

;;;;... .... ~---RlseR PIPE LD.: 

I DEPTH OF S£AL 

........ +--1I----TYPe os SEAl: 3J ,9' 

........... _ fJr:pINA~~:5:.:.::.c..=...l.,---_____ .~20~C 
I 

D£f'TH TOP OF SAND PACI(; 

.-_--t ___ El.EVATJON I DEPTH TOP OF SCREEN. 

--~---"'~I!.Ofl SCREEN: 

Sl.OT SIZE X LENGTH: 

I.D. OF SCREEN: 

.----I---TYPE OF SAND PACK; 

1---~---ElEVAT\ON , O!PTH80TTOM OF SCREEH: 

~ L ' ----11---- ELEVATION I DEPTH aorrOM OF SAND PACK: 

b(zdf4 TYPE OF BACKFll~ BeLOW 08sE~v ... nON 
weu' I 

r-~-----------________ ~~C::~~---aEVAnON/~D~~~~O~F~~~~·----------~~~ ------4 



BORING LOG Page LOf_1 

~
JECTNAME: 
JECT NUMBER: 

ILLING COMPANY: 
~~I~L BORING NUMBER: C NC--11. - 9 a , 

DATE: -",£~"~f ...... l+'i-,-I[ ____ _ 
GEOLOGIST: B D H 

DRILLING RIG: ~" .10 DRILLER: OIL 
MATERIAL DESCRIP"ION , ... of;, 

ISamPI Oepl/l 810_1 Sample I UIhoIogy U 
No. (Ft.! ror IRee~'""J I.~. ioii S 
and Of ROD I D-",' C Ii '. Typo 01 RIll! ('41 Sample I Remark-s ~ 

'0 RQO No. Lqfl!h 
.~ 

., ICoiOI iilaierial Classification S ~ ~ or . • III 0 ... _1 Rock II 
~ 

/ llme ~ .w )t.fIIlt... ~ ~ 
, 

I%' D , .1 
.-.11-

I~t V I*%v .A--t t:I: r(4k _ ... 1. J. ~ AI .It .• J .Q 

';r1 / II ~ ,1',~)OAt>ll:.l lcl 
'-I 7' 
:/ ~.g' .. , .... L. 

;-.2.' 
I ~~tEBoIOf1>' 1.9{ io 

V L,~ ~ ~~,~~-,r"rJ~ ~ ~(pt.' ; h '::3" 0 I.U 
..,. 
~ 

~ IV 1'1'%.0 '--~ rf~~~ Jl~l r~ 11\ 
101 I il V JArlL ~ '£..:I ~~ ~. [0 

:/ ~ _aU~" J. _.~., 

/ I ·0 

1/ TOj' 

/' 
/' 
,/' 
/' 
/' 
/' 
/' 
/' 
/ 
1/ 
/' 
/' 
/' 
V 

lOCk conn;. enler lOCk brokenasa. 

- Induda /TIOIIIlor A!lIding in 6 root intervals @ borehole. Increase reading frequency if eleva1ed reponse reac!. 

Remarks: -----------------------------------
Drilfing Area 

Background (ppm): '-1 -0---' 

Converted to Well: Yes No --- \A1",,1I1 n *" ... ",""" , • ..,. 1T" _________ _ 



BORING LOG PageLofi 

PROJECT NAME: BORING NUMBER: C W:n- - B 02-
PROJECT NUMBER: ......... ~....;;:;.:..~~~-=T..-...L---DATE: --;~~J,:-"/~IIu..I!l.L.L.t--. ____ _ 
DRILUNG COMPANY: GEOLOGIST: B Dtt 
DRILLING RIG: DRILLER: ~P"":::D=--'"-------

P10IFID R .... g (ppm, 

(~A ";"(' 1'=1 =1 ... 1 I .! u ! 

~ i and or RClD I lo.pGI/FI. c.nsotJl I ~ I ~I~ TY'JM Run (%) S_ple ) c ___ c Remarks • 'ii. - Ci III 
ROO No. L.-r.gtIi Of ., Color ........ aJ Claaificallon S E .t .r: ~ 

s­
'! 

t 

DO 

.J. 

t 

9;:.-.1 DC' • • Go ! = ., E 0 1: Intwnrol Rock : III Q 

Harda_ 

/ , .. ~ ~ i£...J.J""; ~ .Ai. A J;"'* ~ 0 

/ ~ r:J " (J .l.. (I j. .A1:""" 
,. 

IJmv ~ A.I. ,. ~.J 

/ %, 1" IvII/,J' '.2. ~ 0 

1./ / v If Q , 0 

/ 4.t.f 1:l-5 f: B6J..d~( 
"T I.e: ~ --L S-::. 

/' "~' ~s !;.-A~ ~ ~~.rJ- I ::.;' ij;' i" I % •• 
/ \ ~ ~ i~---~i I~~ 1) 

.of A. -' .- v 

? / i~ ~ ~~~,J~ 0 

i/ .-LI. M:... o~, 
/ I Q 

10 
/' ITO ~' 
/ 
1/ 
/ 
/ 
/ 
/' 
/ 
/ -

/ 
1/ 
/' 
1/ 
/ 
/ 

- When rcck comg. enlllr !Odc bfokeness. 

- 'ndude monilor reading in 8 root lilt_Is 0 borehole. lrn:reaHl'Mding ~ if alevll1ed reponse real!. Drilling Area.--, 
Background (ppm}: .... 1 _ ... Remarks: ----------------------------------------

Converted to WeI!: Yes No Weiii.D.#: ----- --------------------



BORING LOG Page _,_ Of_' 

PROJECT NAME: 1..om. ~2- Bk::kl. 54 BORING NUMBER: C N~~ - B03 e JECT NUMBER: --'1\J~1()~'b~If~ .... ~.u.:n;:<~~=-c.~-DATE: t;111f' l!1!1 
LING COMPANY: ~.' ,;-. GEOLOGIST: _~8~P=H _____ _ 

DRILLING RIG: 4. ...... . /10 DRillER: P D 
IV MATERIAL DESCRIPTION 

Is.q,ce' Oepth 010 .... 1 I·s.mp. I Ulhlll~ 
No. (Ft.) ,.... .~ SoIl 
lAd ... RQO I I !~,~ l)&;;sa,I 

~YP. 01 Run 1%1 Sampl. I 
ReO No. L.....- or ,Ieolo' $c!'@1nf(! Of 

....... '" Roell ...... 
V i.~ 

1/ 
'i 1/ 
l/ 

1/ 

.~/~ 
1/ 
1/ 
1/ 
1/ 

1/ 

v 

RemaJ1(s: 

Malarial Clapillcation 

U 
5 
C 
S 

Remarks 

PlDIFID Reading fppm, 

.! I ~ a. 0 
E .r; .. z: 
• 0 

GI 

lO 

I~ 

la 

10 

D 

-----------------------------
Drilling Area 

Background (ppm):"', - ..... 

Converted to Wen: Yes No Well 1.0.#: --- -------=----------



j~ 

( 

I 

; .. 
(.! 

BORING LOG Page 1- of .-L 

PROJECT NAME: ~ 32,... Bldq 54 BORING NUMBER: C NC-11- - B t>1/ 
PROJECT NUMBER: --rin.J./;!L~~~:...e::::;~Zo~ne~~"'r--=-c..~-DATE: ---,r..J/:...L~-!-'7",-1.'-if{L..-____ _ 
DRILLING COMPANY' ~ GEOLOGIST: B 12 ~ 
DRILLING RIG: 'Pt..-. .kv DRILLER: IU~ 

IV MATERIAL DESCRIPTION 

1 ~ I 
PlOIFID R ..... g (Ppml 

ISampio D.pth 81_s I Sample Li1h .. loty 

~I J t I I No. (Fl., ,. or ReeDY..,. a.aftge 

t;;'d~ ~ I ~;~ I~· r~L !t1~1~11. Conlior.nc Remarks Q. ~ ~ aJ RQO No. ltngltl or , Co MaUrtaI CIassIfic:lICicn - - ... ~ 
_ad 01 . 5 Ii" In_ Roell 

111. 1: 
91 Q 

It..-.. 

". . n. 

/ J.o ~ ~ ~1J:brn!~ ~ Ai . ....... :'JIf, ~ 0 
1-/ 1/ '1//.1' I~ ~ r: fA.' lJ 

l.&I\.. .. _~ Jb.,., Ai .. ~ D 

~n / 10 ~ A -.IJd:~ . U. iJI. Q. .... 'J .... -- ~-., .... 
1/ M " : 7')..SfBoYoiO' LI 

11 • .,' / ~ ~.'~l ... ~ ',J.. 0 ~ 

./ .v"t v W 
§D.4.A ~~ ~ 10J 10 1. 'I In-old.. ,. / ~' ~ ~ I!l! Ill .... .£. 

I I" 

il3 f / ~ 10 
/ 
/ 
1/ 
1/ 
1/ 
/ 
/ 
/ 
/ 

I I 12) 
/ 

I 
/ 
/ 
/ 
1/ 
/ 

• When rodI c:onng. enI!!r lOCk brokeness. 

•• Include monitor reading in 8i00i inleMtlI 0 bOnthoie. Increase reacIng fnIquerq if eIeYaIed reponsa read. 

Remarks: 
Drilling Area ....----. 

Background (ppm): .-.1 _-' -----------------------------------
Converted to Well: Yes No Well 1.0.#: --- -----------------



BORING LOG Page _1_ of _,_ 

PROJECT NAME: ~ 3). EJrill 5~ BORING NUMBER: C"~3J-9Qr: 
III lHb!-# 'Zo~ c... DATE: _~£,J.,L1",",fu"':...Ll..L4 ____ _ _ JECT NUMBER: 

LING COMPANY: tIJ~·..L... ...dt&. GEOLOGIST: _ ..... e;...:.p....;.,.~"--_____ _ 
~ XI} DRILLER: /J D DRILLING RIG: 

.. 
MATERIAL DESCRIPTION 

ISampIe Depth Blows I Sample I UIhGIogy 
NO. (Ft.) 5"' or ,Reccw~ C"-'Qe Soil 
and Dr ROO ! I (tIc;:lfllFI. u.n.iiri 

~ype .,. Run 1%' StImpW I 
ROD No. UIrIgIII or 'J iCoioI 

1S==Md or 
Int""u Rode 
~ 

v v 

v 
v 

Remarks: 

u 
s 
C 
5 

PlDIFID R-.dIng (ppm, 

Remarks 

o 
d. ...... lJ 

.. ~ 

o 

--------------------------------
Drilling Area 

Background (ppm):T"'"1 ---, 

Converted to Well: Yes No Well LD. #: --- =----------------



BORING LOG Page _, of:1:.-

PROJECT NAME: 
PROJECT NUMBER: 

1i1E3:l.- ~~9c:'f: BORiNG N~MBER: CNt;,j:J-B/)~ 
DATE: IJ JJ~ 

DRILLING COMPANY: ."':1. '.1.. .-tI\. GEOLOGIST: B.1!.!1 
DRILLING RIG: A"~ DRILLER: 1212 

MATERIAL DESCRIPTION J PlDlAD Rnding (ppmJ 

Sample I I I I I No. 
Oepltt Blows I s.mpIe Ulhotog,. I I 

H .;' 1 ~; 1"'7"'1'=1'::"'1 j Itl~lil~1 I M~ Type 0 Run (%1 Sample 1 ConJishac Remarks 
IUJD Ito. Langill or ,. Colo M.lterial ClaAir."C!!tioo e - .c ... 

- or 
. • IL !! .! 

.. Eo;: 

.. ,-, I 
If1-

.., 

'-f 
, 

., 
31 

-h-

11 

- f 

~I 
I • 

-
~ iL 
~} i'J 

InUtvIl 

/ I 

/' 0/11' 
L"l-

/ 
~, " L 

'"' / 
/ &llli' 
/ '~3' 

11.1;;k) 
/ 
/ 

11. L 
V lilli' 
/ 
/ I 

IL / 1.1)1' 

/ 1.~ 

II~ I 
'2..f) 

V I 

/ 'fJu' 'l~' 

/ , 
';1.1 

~'l / 
/ 

• When rock COring. enter rode brclceness. 

Rod! 
Ha,,*-

~' 
Ih- ~ 
1/ 

Ln.-
IV 

.. 
/IlJ 

:; .. 0 

'" 1;_ ~Jfl-'i".,j~ ~ ~L.~ 'M 0 . 
~ ~~~. .APt. --~ 0 
~ Alt.lL a 
(~ l~,~ AI. ~.s 0 

(JfJ 
.v..5F8 D'OjD' 

LI4w." .J..t..l 1-,..~~ ~ 0 
,If u 

I}..( LA: dlb 
, 

0 

/11+ ~,i.~ 
rMi "J 0 

-'.I (') [M. , 
~ 

() 

~ ~,~.~ t7lI~ 0 D 

~t' 'I J, # 

~ ~titJ.vJ ~tJ. ~ a 
~ ~t./JnII~ _ _ ~ .. _ • u ~> ,. ..... ~ 

t-!, v. p U u n ~ ~ 'II..'JL ,.,._~·t.t n 

~ 
, " 

~ L... ? J...J . ..JJl kw,~jj, A. J'.£. • 
l~l 

~. 0 v V 

rl- ~-.J-L~ !~§r 

~IL 
V , 

10 10 • I A 

@io -I] ti1~~.! .. r. 
.. ""'"' 11A."" r:a ~~./ 
~l.~!J.d~ . . {/ 

~~J~ J,1l. ~ 4./ 

" Q 
- lnc:Jude monitor reading in 6 foot intervals borehole. !ncre ... IUding lrequenc;y if elevallld reponse read. Dril6ng Area_-. 
Remarks: -------------------------------- Background (ppm): ~I -" 
Converted to WeD: Yes No --- Well 1.0. #'. ________ _ 



BORING LOG Page..k of L 

IECTNAME .f.Ak.-- -; z,. ta-Ido 54- BORING NUMBER: fl ~ L 32-10. 6 
ECTNUMBER: N ~~ &/ . -z.o~ ~ DATE: : I i'71 

LING COMPANY: ~h-k~ GEOLOGIST: B I. tl 
DRILLING RIG: k~""" 1"/ DRILLER: bb 

YMA TERIAL Jt:~l,;I,<"'" nON IRNdi"gIPl'lllI 

~ 
Depth 8'--1 Sample UlIIoIogy U 
(Ft.1 SWot ... CMnge !4!! S - or RQD I 11~1. o.milyf 

,T~~UI Run 1'1101 ~ c Remarks .! 
ROO No. LellgIh CII' 'f [COIoI M:ter.:1 C~Iftc.-tIGn S t i iScreened or . t3 

'lIIervaJ R_ ~ 
Ha ...... 

~ 
i-1 V ~ ~ ~.I!c -M-Vd. AA..d ~ 0 fJ 

/ i!till 
, 

1-vl11.t.... ~;.At v 
11~1 

l.~ / i,"AA ~J...JI~.~ 

~ l / 1/ q 'IF V () 

~~ ,n 130 / ~ J.;. {JA ,,~"1t5-' /~ 0 lo 
111 i/ I'" 

cNMf~ 
/ U (J 

/ I • / 
/ 
/ 
/ 
/ 
/ 
/ 
'/ 
/ 
// 
/ 
/ 
/ 
V 
/ 
/ 

eJrock / 
• enter rock bfOkeness.. CXQIg 

.. I~ monitor IIIadIng In 6 foot inl8vall borehcle. /naase reading frequency if elevated reponse reed. 

Remarks: ---------------------------------
Converted to Well: Yes . No Wen !.o. #: 

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

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



BORING LOG Page LofL 

PROJECT NAME: BOOA!N .. G NUMBER: (/~Vl.2- Po I 
PROJECT NUMBER: ,I t.: £I _~J!l 
DRILLING COMPANY: -.u'&++-'-~-=::"::::"'~--GEOLOGJST: ==-:'f~,J~~~=========== 
DRILLING RJG: DRILLER: pP 

MATERIAL DESCRIPTION PlDlFID RoolKlnlllpPn) 

u 
Mo. !ft.) ... or -ry CNnge Soil 

,s.-p. DopIb III_I $II ... UIhoIogy I I 
Ii ~ I ~ I ~ I I ~ I r= 1 :" 1 ~ 1 ~ f"':"'I'='1 l Remarks 

RCO 1111. lenglh or y Colo Mmrtal CJass.ifIc.Illon 
Scree"ed 0' ii ... - I . .., i 5 ~ lilt...... RDck OIl III Q 
~ 

.o~ 

~ L hl
i ~4 ~ ~ .i. ~~ .M'hx~ IJ-b rl:l.~ !{)I, () 

}-1 /' 'If;,' ~JL_.:;; ,I.~ 
, 

1.J.' ~' ~ 0 
~ /' ~ ~. iUJ . ~ -'- I1f,J; 

~,p. . 0 )fill /1" • ... .AM'" 
L ~ .. I ...... ... 16JLLlJ I 

r /}. 

~ 
;oS 

I 

-'I 'm -., 1 -7. 'n 
/' , 

"i L 'PIII' ~ ~ .~ . .I~. :--"{;sFB01ofP#, ~5'~i' 01. 0 

/' ~ Ia.." ~".J,.' ~ /Jtl I 

~8 "l.1l 

4l /' J. w.. ' '.~-.A.. c;. ~ ~, ; - _ 0 
/' '1/.-1-...... ..l 
/' 
/ 
/' 
V 
~ 
/' 
/' 
/' 
/ 

I I~ /' 
I 

/' 
/' 
/' 
/' 
/ 

, 
When rock COMg. enter rock tItOkeneu. 

.. InWdo IOOIIiIOr fUC11ng in 6 foct inlelV8ls ~ borehole. IncrBase reading frequetlCy if elevated Ief.lOIIse read. 

Remarks: 
Drilling Area 

Background (ppm): Ir-----. ----------------------------------
Converted to WeD: Yes No Well 1.0.#: --- --~-------------



BORING LOG Page _,_ of_' 

PROJECT NAME: ~ ?l- Rlda .. EN-. BORING NUMBER: 'NC~).- l!..og 
.JEeT NUMBER: ~o 'bli -zo"e-J c... DATE: r.7HJ!.t 

LING COMPANY: ~~ ...". GEOLOGIST: IlY. 
DRILLING RIG: lu.a.L .L... DRILLER: pp 

MATERIAL ut:\:il,;KIPTION PIDIFID ~lIdlno (ppml 

ISamplt o.pth 8 ..... ' I':::' lu=.: u 
No. (Ft.) rot Soil S - Of ROD , It~_"-IR. c.. ... 'tyl I IT.pe .. Run 1%1 ~Ie C Remarks • 

f 
• Q. 1 ROD No. lenglh ... "I IColCl MaterIal Clas$lfIc;ItIon 5 E 

!~~ Gi" . • i III 
Intorv" Roell D 

Han*MItII 

V ,.1' ~.~ ~ ~..; .. .A 'L-I~ N ~- ~. .... AYI- ~ [' 

~ 1/ ~ r!1 • ' ~fj: ~ ~V Ai. ..-.f-',0..". , .A r,~, .......d. 

/ 
., 
~ j~ .. JU. On. 10 ._., 

'&)'" 
ILl / " , f) 

17 
t;.'#~ 

11l-Sf018 oro ~ 
/ ~ ~,I.~. lJ·~ .... .JJ. LQ1 10 ;-? 1/ J ~ r/~~ I , I 

I 

I. I .... " .1-".~ A/D4A.A. t 
gl" 

i 1/ " 10 
/ 
/ 
/" 
/ 
V 
1/ 
/ 
/ 
/ 
/ 
/ 
// 

/ 
1/ 
/ 
1/ 
7 

conng. enter rock broIIeness. 
moniCcr ~ in 15 foot inIIIrwIs bon!lIoIe. Increase read' ifell!val&d read. Drillin Area 9 

Background (ppm): Lo.I __ ..... 
Remarks: ----------------------------------
Converted to Well: Yes No ---- Well 1.0. #: __ ~_~~ ____ _ 



BORING LOG Page_'_of ~ 

PROJECT NAME: ~.dtL- 32- RI,-\o S'±- BORING NUMBER: fJ/'C--11- 8b4 
PROJECT NUMBER: NDI"ij 7".$ c.- OATE: ~ ~2f~ 
DRILLING COMPANY: -!f.'~ . ...k. GEOLOGIST: P Il 
DRILLING RIG: hr. ...... .r... DRILLER: P..1) 

y 

MATERIAL DESCRIPTION PIDIFID R ..... g /PPm) 

s.n.-. DtIpth BIowal s.mpI. L/IIIotogy 
No_ /Ft.1 Ii" or Rec..-y Change I ~ I ~I 1- I lil~I~I~ t~i=1 =I=II ~lc~J Remarks 

Material Classltk:ation t - -c ~ 
or . i e = ." 0 1: 

I 

,r 

:'l 

J 

"'III",~ "odI III III Q 
Hard_ 

/ ()~ ~ ~ I~ lAr"/-"~ ~- . .J- 0) D 
1/ AlA I ''''A1I. ,d~L':' .k.. ~;.fL 

, . 
~o 

17 I~ ~ Ir~ ,IV 
l '_~ -..h. J ~J ..J.. ~ 0 

Ll 1/ III 1 fkU , 
3 7.ii 

-1/ 3'J.-5FBoiJoiPiJ ltX 0 

/ ~'/'1' , l~'~w 
b.f 

Jot ... 1/ ~JIIc£A..6. ' 

I~I~ I ~ I~ L.~.ch.... I 
.. 
i k' • 'Ill),,, D ~ 

./ _,.1 ~""- .,.;J:.. 

/ }f' 
~.I.~ 

1/ 
. t 

1/ TDff 
!/ 
r/ 
/ 
/ 
/ 

i:§ I I I I 
/ 
/ 
!/ 
/' 
1/ 
/ . When rta c:cmg. enter rock 1ItlkIMsS . 

.. Indude monilor reacling In 6 foot illteMls «» bOrehole. Increase reacling frequency I elevaled reponse read 

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

Converted to Well: Yes No Weill_D.#-: 

0 

Drilling Area 
Background (ppm): '-1 - .... 

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



BORING No.CNC32.-Il!k.lOI 
OVERBURDEN MONITORING WELL SHEET 

ELEVATION 
FIELD GEOLOGIST ..... c..-.IIAAo:--.:;~ga,.. _________ ---1DEVElOI~.~~ ___ ~ 

r------~;;;;;.,.--IIIJi-===t---EL.EVAnON OF TOP OF SURfACE CASING: 

... t---+--~EI.EVAnON OF TOP OF RISiR PIPE; 

... t---+---Sl'ICK·UP TOP OF SURFACE CASING: 

----4----R':5~R. PIPE 1.0.: --::2~_ .... {..:'t\~. ___ _ 

~OFR~ P¥~: ~.&.tO 
f(~h ~c,:=-.f;L 

__ ---I~--IOREHot.£ DIAMETER: e-ti!t ... \., 
__ ---II----TYPt OF SEAL: ~"iGtiAA e.g! to"'~ t: 

f"'1pf ;;; 

.... ----1----DUTH TOP OF SANa PACK: 

__ --l---ELEVATIOH I DePTH TOP OF SCRElN: 

-----r---TYPE OF SCREEN: PfJC.i~· t{~ £ F~-r: 

$\.OT au x LENGTH: 0 .. 0(0 i",- X toN.-

1.0. OF SCREEN: ~ "' ~tt"·· 

~_--+ ___ Et£llJ"11CINI OlPTl1lOTTOM Of ICA!I!N: 

---l~-- ELEVATION I OVTH BOTTCM Of SANO PACK: 
'TYPI OF IACI<A.I. .£LOW OSS~ATION.\ 
WELL" {a..rd~(W!. 

.. ---t---n IQ£PTH OF HOlE: 

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

I 



BORING NO.:ClK-3Z -MWVL 
OVERBURDEN MONITORING WELL SHEET 

ELEVATION 
FIELO GEOLOGIST (!l!tJ:.i=.J..c~ua?:/J!.~ ________ --1!OEVElOPMe~~ ___ ~ 

( 

r Ch/~ <.it 
60,'( Cutf,11~ 

nON OF TOP OF SURFACE CASING: 

1<!!!IIt-==t----EiLE'Vj'nCIN OF TOP OF RISER PIPE: 
"1---+--- STlCK·Vf TOP OF SURFAce CASING: 

,,---+---STlCK-UP RISER PIPE: 
~--+---I.O. OF SURFAce CAS'NG;-=-:;.~IWi-"""' ____ _ 

..... --+--OEPTH TOP OF SAND PACK: 

.-_--+-__ ELe.VATION I DEPTH TOP OF SCREEN: 

---+---TYPE OF SCREEN: P~~. /.(t). ~~r: I , 

SLOT SIZ! X I.!NGTH: a 010, '" 'I. IoN, 
LD. OF SCREEN: 2 -/'tIt-# 

---t---·EUlVA1·ION/DEPTH80TTOY OF SCREEN: 
__ -+ ___ ELeVAT1ON' DEPTH BOTTOM OF lAND PACK: 

TYPIE OF BACKPlL'-IELOW ISE"VA~ON 

well' ?o.ooG?t4w..j. 
~--+--ILEVAT10N I DEPTH OF HOLE: 

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



OVERBURDEN MONITORING WELL SHEET 

PROJECT 
ELEVATION .....". ___ ~_--I-_OATE 
FIELO GEOlOGIST ~~&fI.C.!.~~ioo.-________ J 

r-~~=~--:;::;~--"-::-===;'--ELEVATION OF TOP OF SURFACE CASING: 

, ..... ..--;---=€LE',(ATiON OF TOP OF RISER PIPE: 
Mf---+---- nICK -up TOP OF SURFACE CASING: 

o 

"'-~---OEPTH TOP ~ SAND PACK: 

... _--I'--__ ElEVATION I DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: p. 1/.(', f'-h .'fQ,. F-r. 
SlOT SIZe X LENGTH: (J, (J 10 <'fA 1 loAl. 

I.D. OF acftEI:N: ",2r;;;;;...-...:.t..:,'VI;.;.-;.,' __ _ 

1-_--+ ___ EI.EVlmcIN/OlPTM8On-OM OF SCREEN: 

----11---- ELEVATIOHI DEPTH lOn-OM OF SAND PACK: 
TYPE OF BAClCFH.L BELOW OBSERVATION 

weu.~ ~@diO) 
~---+-----ILIVATION I DePTH OF HO\.£: 

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



eLEVATION 

BORING NO'i\t:.3Z :Jf!{,4)J17 
OVERBURDEN MONITORING WELL SHEET 

FIELD GEOLOGIST .... ~IIfiIIW,~~:.;;.... _________ -I .. VE:LOPME~~~ ___ ~ 

r-----~~~t-II--AI===~--ELEVAnON OF TOP OF SURFACE CASING: 

.... I---+--~ELEVAnON OF TOP e;; jiiiSi~ PiPe: 

... t---+--- SlICK..tJP TOP OF SURFACE CASING: 
,,---+--STlCK·UP RISER PIPE; 

~--+---I.O. OF SURFAce CASING:8/ '.:r:'O.,c to i 'top 
TYPE OF SURFACE CASING:~(~e ( 'Ateof' "'1 
Po H ~t'\ /. 'ct ( ..f(v-;l..). 

----+--RISEft. "II'E 1.0.: -!oZ=--;;.I.(":'\"a.:.' ___ _ 
TYPE OF Rla!!R PI"E; Pvc.. 5 C:b • f10 
Ffvs b T1...ctpded rE~r.) ----+0-- BOREHOLE DJAM!TlR: e.25 -« h r 

TYPE OF SEAl: Poclftw# CP ... s.t:('yps;C 

... --+--OEPTH TOP OF SAND PACK; oS ' 

... _-+ __ ElEVATIONI 0lPTH TOP OF SCRE:EN: 13.ci 

---+--TYPE Of $CREEN: pv~. 44.s.[(}. £d-
t; 

SLOT SIZE X LENGTH: O.O,O.'OV laott. 
I.D. OF SCREEN: 

1--_-+ ___ ~~cvATtON I OEPTHIOTTOW Of SCREEN: 
__ -+ __ ELEVATJON I DEPTH BOTTOM OF lAND p,\C1t 

TYPE OF BACI<RJ. IELOW ~V~ION 

WElL' ?a M Wi1P,). 
.... --+---ELEVATIOH I DEPTH OF HOLE: 

~~------r-----------~ 



OVERBURDEN MONITORING WELL SHEET 

r-------:;;;:::;j,..-!I!!!!!!!R===~--ELEvAnON OF TOP OF SURFACE CASING: 

..... ..--+---ELEVATION OF TOP OF R!SER PI'£: 

... t---t---- SlJCK -UP TOP OF SURFACE CASING: 
~---+--·ST1rCK-IUP RISER PIPE: 

~--+---·t.D. OF SURFACe C.\$INC;: 8 1!1D'4 iQ'tJD 
TYPE OF SURFACE CASIN:_'Jff( (<S,.I?V' 

w( gUt -,;1." l.tI (t:&~b) 

__ --+--IOAEHOt.EOIAMETER: &.25 tn ( 
-----+----~E~S~ ~ cew.'~T~t-

~_-+ __ ELEVATION I DEPTH OF SEA!.: I .S( 
TYPEOSS!A~ t'~~Ie= 
G,qQk·~-~ 

~--+-- DEPTH TOP OF SANO PACK; 

~_--+ ___ I:.I.J:.""lION I CEPTH TOP OF SCRlEN: 

---+---TYPE OF SCREeN: PfI(, $:£, 'Dl, E:r: 
SLOT SIZE X LENGTH: O,t2g!J)u y ((Jrpt,. 

1.0. OF SCREEN: 

t----+o--EtEVATION I DEPTl410TTOM OF SCREEN: 
__ -+ __ ELEVATION I DEPTH BOTTOM 0' $AM) PACK: 

TY'PE OF IACICPILL BEl.OW ~~ATION 

WEll- 19'" b/~ 
~--+---ILIVATIOH I OUTH OF ti)ti 

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



BORING LOG Page...:..- of _ 

PROJECT NAME: __ C~/tI~C~..-;~~/..:.l...;~-::..3..:::;c}~BORING NUMB;;.,;E;;;,.R;.;,.: -*~::rir---';"'---=--
PROJECT NUMBER: NQ/l# 'f Bldca -54 DATE: 
DRilliNG COMPANY:--C~...s'llllii+'~o-""""""'4-,"'/~U;;'i lI~~-GEOlOGIST: -~~-+-:~~-~r----,:+-
DRILLING RIG: ORJllER: 

• wt.n ndI cam" .... ndlbi I. .T . 
"Indude maeIIDr lading In 6 foal inI __ 0 bcnhoIe. r-...1Wdlng fMqumc:y I ....... ~..s. 

Remarlts: 
---------~-------------------------

Remarks 

Drilling Area 
Background (ppm):'-, -""J 

Converted to Well: Yes No __ _ Well 1.0. #: _________ _ 



• -J 

OVERBURDEN MONITORING WELL SHEET 

.. BORING NO eM::. 3..i:'! jJt4..JClQ) 
/' 

r--------,:~--... I:tiI!~==;.---~TIOH OF TOP OF SURFACi CASING: 

.... I---t---ElEVATION OF TOP OF ftlSER PIPE-

141----t---S"fICK -UP TOP OF SURFACE CASING: 

a...1----i----STICK-UP RISER PlPE: 
~---I---I.D. 01 SUftFACE CASING;-.: ______ _ 

TYPE OF SURFACE CASIN-.:::;G;;..: _____ _ 

__ -t---TYPE OF SURFACE SEAI.: ______ _ 

I DEPTH 0' SEAl: 
...... +-!f__--TYPE os SEAl: 3~ I"S 
.......... _ DepINf-$~~:.:;..;.c...;;;;.J.L-------_ . ...:2C>.~Q 

~~:o.o 
-(lerl.t.l. :0.0 

"'" W~. e.- =: 0.0 

(}tJW\. S 11 ~t' 

DEPTH TOP OF SAND PACK: 

... ----1~--ELEVATION I DEPTH TOP OF SCltE£N: 

--__ t-----TYPe OF SCREEN: 

SLOT SfZe X LENGTH: 

I.D. OF SCAEEN: 
a 11 

... ---l'----TYPE OF SANO PACK: 

1---+---.aeI/AT1OH/OEPTHto1'TOMOF~UN: ---t---- ELEVA110H I DEPTH IOlTCM OF SAND PACK" 
TYPE OF BACKFILL BELOW OBSERVATION 
WEll: 

r--'--_________ ~ ... ~~_-_-..:,f----ELEVATIONI OEPTH OF HOlE: 

i 



APPENDIXC 

FIELD SAMPLING DATA SHEETS 



GROUNDWATER SAMPLE LOG SHEET 

1 

Project Site Name: 
Project No.: 

U Domestic We!! Data 
o Monitoring Well Data 
U Other We!! Type: 
D QA Sample Type: 

SAMPUNG DATA: 

Date: X '> c:"1e, 
lTirne:Ar'i~ ~ 3; 
MethOd~ i..-. _ ...r~ 

PURGE DATA: 

Date: l' S q., 
Method: ..., 
Monitor Reading (ppm): 

wen Casing Diameter & Material 

Irype: Lit 

irOiai Weii Depth (TO): 17. 'Z.i 
[static Water level (Wl): ,.l{6 
One Casing Vo/une(gallL): &_1. 
Start Purge (hIS): ¢ a g {,. 
End Purge (hrs): (j:)4~" 
Irotal Purge rme (min): 

Total VOl. Purged (gal/l): 

Color 

VuuaI 

Volume 

Initial 

1 

2 

3 

'Itl_ 

SAMPLE COUECTION INFORMATION: 

Analysis 

K LC7C./nJA 
f 

PA-I'f. 

I 
b,'Q:if 

OBSERVATIONS I NOTES: 

IlzlI 
,t. 'II 

Page-,-- of_\ 

Sire 32.. Sample 10 No.: 1261.-mr;l <PI 
CN<3?-?\w I 
:J?;\/M-

Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
D Low Concentration 
D High Concentration 

pH S.C. Temp. Turbidity DO Salinity Other 

StIlJlllanl mSlcm DegreesC NTU IJIIII 'It NA 

pH S.C. Temp.(e, Turbidity DO Salinity Other 

.s.~ ~c; Ztf,~ -rI' r.7/XP -
5".'91- . 2.~5" 2. Cf. g ~ .1-5' 
S.S'c:t .21::., "lJ./. ~ ¢ ., , 
S. ~ &( .::l.l .. o ;1.4.ct ~ ·71 

Preaerative Container Requirements CoIJected 

He/ .3 X ~M.I 

- r~ ¥: ) /1-... 

- i ~'~.s:I::a~c 

b·FZ- X ./6 ~ /.,~ 

Circle If Applicable: I SlgnatulW(a,: 

MSlMSD D!!pl .... ~!1l Mo.: I i 



GROUNDWATER SAMPLE lOG SHEET 

Project Site Name: 
Project No.: 

o Domestic Well Data 
[j Monitoring Well Data 
[] Other Well Type: 
il QA Sample Type: 

SAMPLING DATA: 

Date: .~.< t1'\ 
Time:-" .... -- (!)q .~~ 
MethOd: (..~~ 
PURGE DATA: 

Date: 'X 5; '7'1. 
Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

T~; z.. " 
Total Well Depth (TO): '1.~O 
Static Water Level (Wl): (,.'11.\ 
One Cii$in9 Voiume(galll): It? (-
Start Purge (hrs): c2S~ Cf<fJ 
End Purge (ms): l/Jpt3~ 

Total Purge Tllne (min): 

Total Ve'- Pulged (galll): 

Color pH S.C. 

Visual Standard mS/cm 

Volume pH S.C. 

In,llal 5. -.r?- .313 
1 ~.'i?' .1,tP 
2 ~ .iL .J.\1~ 
3 Is i~ ·3l0 

SAMPLE COLLECTION INFORM-' TION: 

Analysis Preservative 

lrr&/ElJP Hel 
r 

r/l-I.J- -
A,,/O#1~ -

OBSERVA TIONS I NOTES: 

J . .,. 
IJ.y~ 
6.cter -

-" .b£ - /.0 c. -

CIn:1e If Appl/calM: 

MSlMSO Ouplicaa 10 No.: 

Page_l_ of _,_ 

Sample ID No.: 5Z-4LfYlcP2.~1 
Sample Location: (.ere .3 2 MIU I 
Sampled By: .;[.4/" e 
C.O.C. No.: 
Type of Sample: 
n Low ConCeittiation 
D High Concentration 

Temp. Turbidity DO Salinity Other 

Dqrea C N1l1 IIIIiI ex. NA 

Temp.fC) Turbidity DO Salinity Other 

2S".S- _C/J I.~"- ---z.;;.5" rD I , t:tfP. -
2(.6 ¢ I'l'j -
j"S'". " ,6 O,,~ -

Container Requirements Collected 

S )(" qo"", I 

2 X- I IfI. 

! K" 1~;..·r' 

Signature(s): 

I 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project SIte Name: -h~ C Sik 32 Sample 10 No.: 3 2 9L fJ1?3¢/ 
Project No: NOllD=! !3ld~ 5~ Sample Location: c.t!..c. 3'2 ~wl' 

Sampled By: 
o Domestic We" Data C.O.C. No.: I n MonitOling Vveii Data Type of Sample: 
U OtherWeJl Type: o low Concentration 
[J QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: S? q. "1 f Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: Ib36 Visual Standard mSlan Dtcrtes C N'11J m&fI ~ NA 
Method' 

PURGE DATA: 

Date: Volume pH S.C. Temp·tC) Turbidity DO Salln~ Other 

Method: Initial S".~&. -gn· U., ¢ , .• 
Monitor Reading (ppm). 1 5·1'1 .~t.. u.. (j) ¢ , .(#'J 
Well Casing Dlameler & Matenal 2 5.-:97- .. TN -2 $. "";f- (lS D." 
Type: 3 1J).~cf .6ctI 2'5. 'J .t!. I.":JK 
Total Well Depth (TO): ,S. ~'" 
Slatlc Water Level 1Wl): L. <& z. 

-

One Casing VoJume{g:I,n ... }: 

Start PUfge (hrs): t~55 
End Purge (hrs): ,£ C{2--

Total Purge Tme (min): , fL51-
Tolal Vol. Purged (gaUl): - 3 ~'I 
SAMPLE COLLECllON INFORMATION: 

Analysis Preservative Container Requirements Collected 

RIE;lC /$'PB 3 )( t...jt> ~1_ 
I • 

,:(>4 l-«- r:t- I lfr-. 

OBSERVATIONS I NOTES: 

15 .. 0"1' 
t,..82- , , - , 

C • J.-1- '. r ,. 
, 

Ci~le If Applleable: Slgnlitura{a): 

MSIIISD Duplicate 10 No.: 
t 

- I 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No: 

[) Domestic Well Data 
[J Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

SAMPUNG DATA: 

Dale: .. "$? tJ. e:, J/ 
Time' ib1& 
Method: 

. 
PURGE DATA: 

~te: 

Method: 

Monilor Reading (ppm}: 

Wei' Casing Diameter & Malenal 

Type: 

Total Well Depth (TO) ° , ~. '2..-~ 

Stalic Water level (Wl): 6" . .,,"l 
One casing Volume{galll): 

Start Purge (hrs): 14-S-i-
End Pu~ (hIS): U.2."1-
Total Purge Time (mm): 'f G6 
Total Vol. Purged (gal/L.). ,., 3_ S' 

NO! 'E'± 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

SAMPLE COLLECTION INFORMATION: 

Analysis 

f<TbK/h)f) .... ( 

.D/l.LJL 
7' PI" . 

OasERVA nONS I NOTES: 

Is .Dl/ 1:1.25 
6·"81- $", i3 --(,. - 2- 2-- -'/.2-1-

Circle if Applicable: 

MSJIISD Duplicate ro No.: 

Page_of_ 

<- 5ik 32.. Sample 10 No.: 32tjLIYl(PJrt/ 
Sample location: :J2.AA,.Wlj 
Sampled By: --=~~.......,.--

CoO.C. No.: 
Type of Sample' 

iJ low Concentration 
[} High ConcentratIon 

pH S.C. Temp. Turbidity DO Salinity Other 
StlllldartJ mSlcm DqreesC NTU JIII/I ~ NA 

pH S.C. Temp. (C) Turbidity 00 Salinity Other 

~.'~ '~f. '2..' .1- (Z) 0.6.' 
&.3., . I~j 2">.3 ¢ ( 1'5 
Co¢' . ,q2,. J.5.2.. tjJ 1.¢6 
5.~4j .1$6 2-5_{, u I.¢q 

PrvservatiYe Container Requirements Collectad 

J.V°f _S x:: W"'1! 
( 

-- 2 -~ 1.bir. 

Signarure(s): 

I 



Project Site Name: 
Project No.: 

L1 Domestic Well Data 
n Monitoring ~ Data 
[J Other Well Tyje: 
[J QA Sample Type: 

SAMPUNG DATA: 

Date: 'X .~ c:::; C? 
Time:~ :.:..;.,. «I ~ d 
Method: '-• ...,-~(.~ 

PURGE DATA: 

Date: 2! C;; "1 c:; 
[MethOd: 

Monitor Reading (ppm): ., 

r"vell Casing Diarmter & Material 

!Type: 2. (f 

Tota! Wei! Depth (TO): /.$.# Cd 
Static Water levet (Wl): /,.-gz. 
One Casing Volume(galll): i,1I5 
Start Purge (hI'S): Dfl s7 
End Purge (h15): \Z)ti24) 

trotal Purge Tme (min): 

Total Vol. Purged (galll,: 

GROUNDWATER SAMPLE LOG SHEET 

k~ c Stte 32. 

..... 
~. 

Color pH S.C. Temp. 

VIsual Standard mS/em Degrees C 

Volume pH S.C. Temp. (C) 

Initial t?7-tt . I~fl 24. 'I 
1 5".'12- • I S"2.. z.L/.~ 

2 F.;" ·Z~ .15f./ ey,1::> 
3 !:5 . <:s ct .15~ "2-<!.~ 

Page-L- Of_'_ 

Sample /0 No.: 3zo/t-IYI¢S!1 
Sample Location: tN, $'2h'\w{" 
~~~ed. By: .::rr4LJ>A-
l,.V.l,. No.: I 
Type of Sample: 

[J Low Concentration 
o High Concentration 

Turbidity DO Salinity Other 

NTU mgIJ S NA 

Turbidity DO Salinity Other 

f/J b.~ 

Qj 0.. I· IS" 

eJ L~2L 
~ tr· Cj 2-

SAMPLE COLLECnON INFORMAnON: 

Analysis Praservative Container Requirements Collected 

tlr5£ /Fr)A Ikl -S X Cf{)~1 
( 

'A-# ---- 7.- }G / /f,... 
E 

/-J.-nloh( ~ I y. k3~~A'r 
/ 

OBSERVATIONS J NOTES: 

IJ.'f~ 
b.<f2-

t .~~ ;C (e ~ /~v~ 

IlOlrcle If Applicable: J Signature(s): 

MSJMSD I Dupftcate 10 No.: ! I 



GROUNDWATER SAMPLE lOG SHEET 

Page of 

Project Site Name: .:1e>1U- C Site 32- Sample 10 No.: 3: 217t.,1'''' ~6 rJ> l 
Project No.: /:4QIIs.!!:t Bldg 54- Sample location: CI!E. ~.$ 2. ""..v t£. I 

Sampled By: ,-JA.. 
U Domestic Welt Data C.O.C. No.: 
o Monitoring Welt Data Type of Sample: 
o Other Well Type: [] low Concentration o QA Sample Type: n High Concentration 

SAMPLING DATA: 

Date: 'i" 2-( ~~ Color pH S.C. Temp. Turbidity DO Salinity Other 
Time: 155"+' Visual Standard mSlcm DqrHsC Nro 111&11 ~ NA 
Method: 

PURGE DATA: 

Date: i' z..t <1, Volume pH S.C. Temp. (C) Turbi~ DO Salinity Other 

MetMd. Initial +- ?5 1.21 ? 3.3 Cfq~ 0.1-1-
MoMor Reading (ppm) 1 '1. t..Jf /.t--r J. ~. ~ 1--03 I. t./ 3 
Well Casing Diameter & Material 2 1,~ /.z.-S t.:3.:? '1.J 2-{,~ 
!Type: ~l..,{ +:/J ,.j I z. '(.1-- I~ t. ~'t 
Total Well Depth (TO): ~ tzH q~ lIt I.$J 2'/.7 l¢ o.qt 
Static Water Level (Wl): Ir.IJ ~~,.... 
O"e Casing Voiume(galll)' '? ~v, 
Slatt PUIge (Ilrs)' (<(Il-
End Purge (hrs): 15~t-
!Total Purge Time (min): 

Total Val. Purged (gallL): - I Z-
SAMPLE Cou.eCTION INFORUA TION: 

Analysis Preservative Container Requirements Colleeted 

F!.rlSc / /?/J/.< 1fC.1 :3 K SLD ...... L 
/ 

'pA--IJ-. - 7 }c::; //1--,.., 

OBSERVA nONS I NOTES: 

;2 Cf, t>;' 1-'-S t- ~. 

!C·/Z 
ICf3V -;1.& 

~- l~ V I Y 1. {/;'f 
( V'~ yO 

Circle If Applicable: ~, II cJ J SignatU18(s): 

MSIMSD Duplicate 10 No.:-"· i 



Tetra Tec:t\ Inc. 

IParameter: 

ICHEMeIrics: __ -imglL 

ICHIEMeIrics: ___ /T19IL 

FIELD ANALYTICAL lOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample JD No.: So 2. Cq L M til; ( 
Sample Location: cNC '3:1."""" 

CHEUeCrk;a (Range: __ ~) 

CarbOnate Bicarbonate 

CHEMetrtcs (Range: _mgIl) 

n 
o 

Anatjsis Tarne: (0 'l ~ 

Concentration 

II 0.01 = mglL 

llO.02 • 

Analysis Tine: (0 S- ~ 

FiIered: 0 

Anatjsis line: <. I 0 \ 

L 

Concentration 

x 0.1 :: 

x 0.2 

x 1 .. 0 = 

1:2.0 = 

\ 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS. Inc. Page t of < 

Sample 10 No.: "£.:z .. t¥..M-t"t l 
Sample Location: c..~..? ZNr"'l. 

Duplicate: n 
Blanlc 0 

....---.... 1 
Field Fonn Checked as per QA/QC Checld!st Qnitia!s}: 
s~c~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

Manganese (Mn~): 

Eqlipment DR-100 DR-B 

41 

--:O~"4..;;L. __ mgll 

HACHMN-5 _____ Analysis Time: __ I_l _z._~ __ 
Program/Module: 525hm 

Concentration: 

Standard SohAion: 

Standard AddIions: 

Notes: 

o 
o 

Ferrous Iron (Fe~): 

Reds: ---

Fillered: 0 
Digestion: 0 

Reagent Blank Correcticn: 0 
Digits Required: 0.1ml:, ___ O.2mI:, ___ O.3mt __ _ 

,Equlpment: DR-700 DR-B -- IR-18C Color Wheel Analysis TIIl1I!: I 2-rp 2.-
Program/Moou!e: 500nm 33 

Concentrallorr. O""2.-~ mgJl Filtered; 0 
Notes: 

Hydrogen Sulfide (HzS): 

Equipment: H&-C Other: Anatysis Time: 

Concentration: mgIl Exceeded 5.0 rngIL range on cofor chllrt 0 
Notes: 

OAIQC Check!ict: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplleation is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
Alkalinity RslBtionship is determined appropriatly as per manufacturer instructions: 0 
QA/QC sample {e.g .• Std. Additions. etc.} frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 
Title block is initialized by person who pi!rformed the QAlQC Ckecldlst 0 



'.~ 

Tetra Tech NUS, Inc. 

OR·700 

IProgranllModlft: 610rm 

DR-700 

DRoS 

93 

DRoS 

91 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: 5:;:2 G L M !l61. t I 

,...----, 

Sample Location: eN c.. 3:1 M,,\..Ul 

Duplicate: 0 
Blank: 0 

HS..c Co/or Chart HS-WR Col« Wheel 

other: 

Analysis TIme: II 5 cp 

F.ered: 0 

other: Analysis Tme: ___ _ 

_____ mgll Filtefed: 0 

Istarldard Solution: Results: ---
ISbllndlllrd AdcllIons: 

o 
o DigIt$ Required: O.1m1:, ___ O.2ml:'--__ O.3ml:, __ _ 

INH'ritA (NO£-N): 

DR-700 ORoS __ 

60 

6,\'1.0 giL _-.;.. ___ m 

DR-8 

55 
_____ mgll 

ISbor\dard SoILAion: Resdts: __ _ 

Anatfsis TIme: 1'2 l3 

Filtered: 0 

Reilgent Blank Correction: 0 
Standl!lrd SO/ltIon: 0 Results: 0 

Ana~Tme:~ ____ __ 

Filtered: 0 

Nitrite I~ce Treatment: 0 
Reagent Blank Correction: 0 

ISIar\d:lrd AddIIons: 

o 
o DIglts Req\.ired: O.1m1: ___ Q,2mt. ___ O.3m1:, __ _ 



Tetra Tech Inc. 

'DiSS('M!d Oxygen: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAl PARAMETERS 

r----.., 

Sample ID No.: ~:l.GLAAO\ ~ 

Sample Location: eN<-. :5--.2.A.\"'-' \. 

Duplicate: 0 
Blank: 0 

of 

HACH Digital Tltralor OX-OT Ana/pls TIme: I c (l '-

Tllrllion count I 

HACH Oiglal iltrator AL-OT CHEMetries (Range: __ mgll) 

I~r. Carbonate BIcarbonate 

Relationship: I , 

ICHEMe'IrIcs: __ -'~ 

CHEMetrtcs (Range: _q1L) 

Trtratlon count 

~ I Concentration 

1(0.01 = mg/t 

x 0.02 = moll 

Analy$ls Time: i.e. 5'" ot( 

FIltered: 0 

Analysis TIme: ll6"2.. 

Concencratlon 

x 0.1 = 
x 0.2 

x1.0 • 
x2.o • 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: ~ 2 G c... ""'- 0 \ <:> \, 

of 

Sample Location: c.vc.... s.~ f"II\Ar\ 

Field 

Duplicate: 0 
Blank: 0 .-----, 

Field Fonn Checked 8S per QA/QC ~h,Drlrlict "n~I!~!!~}' 
~~~~~~!!' 

IMallgal1lese (MnZj: 

OR-700 DR-8 IiACHMN-S O1her: 

IPf(lQnII~OcIuIe: 52Snm 41 

_o~. O~ __ mgIL 

IStalndalrd Solution: Resutts: __ _ 

',.j: II 

----- Analysis Time: I { 2 7 

Filerad: 0 
DigasUon: 0 

Reagent Blank ComlCtlon: 0 
I~b,nti:orrl Additions: 

o 
o Digits Required: O.1ml: ___ O.2mI:, ___ O.3ml: ____ _ 

110.' ........... Iron (Fe2+); 

DR-700 DR-8 IR-18C C%rWheel other: ___ AnIIt,'sia Time: 1 Zt6 ,5 

IW",rlrn,"_n Sulfide (H~): 

HS-C Other: 

_____ mgll Exceeded 5.0 mglL range on color chart 

data fields have been completed as necessary: 0 
Correct measurement units are cited In the SAMPLING DATA block: 0 

llitplication is correct for each Multiplier table: 0 
calulated concentration is within the appropriate Ranga Used block: 0 

Filtered: 0 

Analysis Tme: ____ _ 

o 

linity Relationship is determined appropr/atly as per manufacturer instructions: 0 
........ ,~ sample (e.g., std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for Nitrate test if Nitrite was detected: 0 
block is Initialized who the QAlQC Ckecklist: 



Tetra Tech NUS, Inc. 

ISul'fjde (S~: 

DR-700 

IPrclQl'lJlrnlMlodule: 61 Dnm 

O.o::l, 

OR-700 

DR-8 

93 

DR-8 

91 

-----mgIL 

lC::b,Nlolrn SolutIon: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample Location: (' ~l C :!.:< t" VJ \ 

Duplicate: 0 
Blank: 0 ....------. 

HS-C Color Chart HS-WR Color W1weI 

Other: 

Other: 

Result$: __ _ 

Analysis Time: ' ( S", 

Filtered: 0 

Analysis Time: ____ _ 

Filtered: 0 

Ic::"",rvt.rtt Additions: 

o 
o Digits Required: O.1ml:. ___ O.2nlI:, ___ O.3rnI:. ___ _ 

... lIlnLlCI (NOz"-N): 

DR-700 DR-8 

60 

0'/0(:) mgtl -----

Itdit, .... t .. (NO:i-N): 

DR-8 

55 

------mgIl 

ISlZlnc1ard SOII1Ion: 

other: 

ResufIs: __ _ 

Analysis T1me~ l Z Z .3 
Filterad: 0 1) Q.k 

Reagen! Blank Correction: 0 
standard 501U1icn: 0 Results: 0 

AM~ar~:~ ______ _ 

Filtered: 0 

Nitrite Intefference Treabnent 0 
Reagent Blank Correction: 0 

Ist21ndard Addiions: 

o 
o Olgls Reqlked: O.1m1;, ___ O.2ml:,-__ O.3mI:, __ _ 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

r------. 

Duplicate: 0 
Blank: 0 

of 

DO Sal 

Analysis Tine: I () c{ 7 

Titlatlon CcQ1t I. Mullplier I COncentrallOn 

II 0.01 :: mgIl 

llO.O2 :I: .~. 

HACH Digital TIIrator Al-OT CHEMetrics (Range: __ ~) 

Ana1ysia rme: lOS-S­
Fitered: 0 

Relationship: 

Blc3bonale I Parameter: 

ICHIE!'MIJ'Ic$: __ -:mg/L 

ICa,mf1ln Oi xide: 
HACH DIgital TdnlkIr CA-OT CHEMetrtcs (Range: __ mgIl) Analysis Tme: .;...(.:.;:IO::..3L.-__ 

Titration Count I I Concentration 

x 0.1 .. mWL 
Z.\~ x 0.2 ;; 't-S ntgI1. 

x 1.0 '"' mgIl 

x 2.0 '" rtVl 
'CI-I~m.".· __ ....cmglL 



FIELD ANAL YTICALLOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech Inc. 

Sample 10 No.: 5'~ 'LM ttS"9l'l 

Sample Location: Ovc.. b J'o\""S: 
Dup6cate: 0 
Blank: 0 ...----.., 

IMallgarlese (Mn';: 

DR·700 DR-8 

IPRllQratnIModulle: 52Snm 41 

CJ~ 0 -.oIL ------""" 
l~il:llMalm Solution: 

HACHMN-5 Other: 

Results: __ _ 

Anatys;s nne: u 1. g -----
FItered: 0 

Digestion; 0 
Reagent Blank Correction: 0 

IStallldard Additions: 

o 
o Digits Requh!d: O.1ml:. ___ 02m1: ___ O.3mI:. __ _ 

IF=alrrn.Ht Iron (Fe2j: 

DR-700 other: _____ Analysis Time: 1 ?-¢!t. DR-8 __ IR·18C CoIorWheei 

500nm 33 

o . '-I; mg\. 

..... v""rnn' .. n Sulfide (HzS): 

HS..c 

_____ mgI\. Exceeded 5.0 mgIL range on color chart: 0 

data fields have been completed as necessary: 0 
ICOITf!ct measurement units are cited in the SAMPLING DATA block: 0 
IMLllitplication is correct for each Multiplier lab Ie: 0 

calulated concentration is within the appropriate Range Used block: 0 

Filtered: 0 

Analysis Tlma: ____ _ 

IAIiCallll'l1tV Relationship Is determined appropriatly as per manufacturer instructions: 0 
..... ,..., ........ sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for Nitrate test if Nitrite was detected: 0 
nAI1mn.."_ the Q.AJQC Ckecklist 



FIELD ANAL meAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS Inc . Page of 

Prolect Site Name: ~ e... Si-k! SamE!;!e 10 No.: 3 Q ~t. M 0 s-o \ 
Project No.: NOltD4 Bid 0. 5~4 Sam(!le Location: c ~C~3.M\.U~ 
Sampled Bt: ~AA-{:r ..... .oJ Duplicate: 0 
Field Analyst: . , t\ Blank: 0 
Field Fonn Checked as _per QA/QC Checklist (initials): I I 
"'''_~';naN.'NI~~;~ 

<. 

,:·,~'Jj&iJ~'~\l,j~ir~j~ § i'L'j ,,] ~.; ;;IF. o:.~ ~~~~·~~l'J,'1j};1~,~J~~~tJ,~tl~ lfi!!ltj~~~'~ ~·;:i~~·~'~· 

Sulfide (S;: 

Ecppment: OR-700 OR-8 -- HS-C Color Chart HS-WR CIb Wheel Analysis Trne: It)"7 

ProgramMoclule: 610nm 93 other: 

Concentration: O.O"S mgll Filtered: 0 
Notes: 

Sulfate (SOl1: 

Equipment: DR-700 OR-8 -- 0Iher: AnalysIs TIme: 

Prograrn/ModtR: 91 

Concentn!t!on: mgll Filtered: 0 

I 
- --.--

U Results: Standard Solution: 

Standard Additions: 0 DigIts RaqLired: O.1mt O.2mt O.3m!: 

Notes: 

Nitrite (N~--Nl: Analysis lime: ''L''-3 

Equipment OR-700 DR-8 -- Other: Filtered: 0 
ProgramIModule: blZA 60 

Concentration: -'O.OG,« mg/l Reagent Blank Corraclion: 0 
standard Solution: 0 Reaults:O 

Notes: 

Nitrate (NO:s--N): Analysis Time: 

Equipment: OR-7OG ........ " .. ,,-<I -- Othw: FIItefed: 0 
ProgramlModule: 55 

Concentration: mgll 

Nitrite Intecference Treatment: 0 
standard SolUtion: 0 Resulls: Reagent Blank Correction: 0 
standard Adcitions: 0 Digits Required: 0.1 mt O.2rnl: O.3m/: 

Notes: 

I 



w.Uor 
P'czomes.r 

N ... mm 

GROUNDWATER LEVEL MEASUREMENT SHEET 

Tot.oJ Water Level 11tIc ..... _ _ G!"!!uDdwater 
Well Depth ndlcator Ladia r .. Produc Elevation 

(reet)· (ra.c}* U'Mt" (r .... )· 

-.63 

Page __ of_ 



I 

TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

! ! I I I Total Top of ~asing Oale Oepth to Free Product I Depth of I Elevation. It J Measured Product (BTOC) 
WeI/No. 

Thickness, ft 
Well (ft) 

CNC32-MWOl 13 

CNC32-MW02 13 

CNC32-MV\f03 13 

CNC32-MW04 13 

CNC32-MWD5 13 

CNC32 -M'v'I60 25 

Notes: 
MSL - Mean Sea Level 
BTOC - Be!ow Top of Casing 
ft - feet 
NO - Not Detected 
NA - Not Available 

(MSL) 

8.12 8/5199 NO NO 
9111199 NO NO 

8.38 815199 NO NO 
9/11/99 NO NO 

8.47 814199 NO NO 
9111199 NO NO 

7.63 814199 NO NO 
9111199 NO NO 

8.03 815/99 NO NO 
9/11199 NO NO 

7.95 8J2/99 NO NO 
9111199 NO NO 

Oepth to Water, ft Groundwater 

(BTOC) Elevation, ft 
(MSL) 

6.46 1.66 
6.63 1.49 
6.44 1.94 
6.61 1.77 
6.82 1.65 
6.96 1.51 
5.98 1.65 
6.14 1.49 
6.82 121 
6.90 1.13 
10.12 -2.17 
8.08 -0.13 



I ! I I Date I Well 1.0. 
Sampled 

CNC32-MW01 08105199 
CNC32-MVV02 08J05199 

CNC32-MW03 08104199 
CNC32-M'w'V04 08104199 

CNC32-MW05 08105199 

CNC32-MWSD 08104199 

Notes: 
t C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FJELD MEASUREMENTS 
SITE 32, BUILDING 64 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARlESTON, SOUTH CAROLINA 

I 

Purge I Volume I Conductivity 
method (oallonl:\ Temp. (" C) pH 

(mSicm) ,...,~-~- .. -, 

pp 3.2 24.4 5.84 0.260 
pp 3.2 25.6 5.82 0.310 
pp 3.0 25.4 5.84 0.254 
pp 3.5 25.6 5.99 0.186 
pp 3.2 24.6 5.89 0.155 
pp 12.0 24.3 7.16 1.33 

PP - Peristaltic pump, low flow technique 
uMHOS/cm - Micro HOS per centimeter 
NTU - Nephelomebic turbidity units 
mgll = mBHgiams per iiter 

Dissolved 
Turbidity 

[NJU) 
Oxygen 
(mgJl) 

0 0.77 
0 0.45 

0 1.75 
0 1.09 

0 0.92 
10 0.98 



Date 
Welll.D. 

Sampled 

CNC32·MWOl 8/5/99 

CNC32·MW02 8/6/99 

CNC32-MW05 8/6/99 

Notes: 

mg/l - Milligrams per liter 
ug/l - Micrograms per liter 
E- Estimated Concentration 

TABLE 3 

GROUNDWATER NATURAL ATTE"'UATI'ON FIELD MEASUREMENTS 
SITE 32, BUILDIN'G 54 

,-, 
Diss 

:)xyga C 

2 

3 

2 

olved 
1 (mglll 
, 

.0 

.0 

.0 
,-, 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOllTH CAROLINA 

Alkalinity 
{.;arbon 

Sulfide Ferrous Iron Nitrite 
Dioxide 

(mg/l) 
(mg/l) 

(mgll) (mg/l) {mg/ll 

76.0 68 0.02 0.72 0.100 

80 72 0.01 0.23 0.130 

40 43 0.03 0.66 0.064 

Manganese 
(mgfll 

0.0 

0.4 

0.0 

* Fixed base laboratory analysis 

Nitr10genl 
Sulfate Methane 

Nitrate 
(mall)" 

(mg/l) • (ug/ll· 

<Cl.OS 29 130 -
0.6150 34 90 

<CI.05 20 540 
~.-----



Note: 

TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 32, BUILDING 54 

ZONE C, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Location Sample Depth (feetl Total Organic Vapor 
Headspace Concentration 

CNC32-B01 1-2 NO 
2-3 NO 
3-4 NO 
5-6 NO 
6-7 NO 

CNC32-B02 1-2 NO 
3-4 NO 
4-5 NO 
6-7 NO 

CNC32-B03 1-2 NO 
3-4 NO 
5-6 NO 
6-7 27 

CNC32-B04 1-2 NO 
2-3 NO 
5-6 NO 
6-7 1 

CNC32~B05 1-2 2 
2-3 NO 
4-5 NO 
6-7 NO 

CNC32-B06 1-2 NO 
2-3 NO 
5-6 NO 

CNC32-B07 1-2 NO 
2-3 NO 
3-4 NO 
6-7 NO 

CNC32-B08 1-2 NO 
3-4 NO 
6-7 3 

CNC32-809 1-2 NO 
3-4 ND 
5-6 ND 

OVA - organic vapor analyzer equipped with a flame ionization cletector 

I 



TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample 
Location 

I I Mobile Laboratory Screening Data (11 

I lde~~:::ion , =: t-Be~n-z-ene-""'-T~o'""'l-ue-n-e--''''''E~t'''h-Y'''lbe-nz-e-n-e'''''''''''''T'''''o-ta~I-'''r--'-N'-a-p_--r--O=="j:-es-e'""'l-i 
(feet) (ug/kg) (uglkg) (uglkg) Xy!enes Thalene Range 

1 (ug/kg) (uglkg) Organics 
(mg/kg) 

CNC32-B01 32SFB01-0506~-=---'_~5-:::-6~--+'I_ <5.0 '<5.0 <5.0 <5.0 <5.0 <10 
~-C""N;-:-C~3~2;--B;:;:-0;;;2----1- 32SFB02-0506 5-6 <5.0 ---L-<5.0 . ~- <5.0 --<-5-.0- <10 

CNC32-B03 32SFB03-0506, 5-6 I ~6 - I <5.0 ·~O ~--+---c<5;-."0- ~ ._f-~ 
CNC32-B04 32SFB04-0506 5-6 I'~O <5.01--<-5.0 I <5.0 -c----zS-.o- ~--
CNC32-B05 -~500 5:6 -\ <5.0 -----r---<5.0 __ '_-~0 <5.0 ~O--- <1()'-
CNC32-SOS 32SFB06-0506 5-6 <5.0 I <5.0, <50 <5.0 f---<5.0 <10 
CNC32-B""0=7-+-:'.32SFB07-0506 5-6 . <S:O--- <5.0 --I -- -<5'-=-.0~--+--<-=-5.0- ·<5;;;"'.0;---t--<-'1=0·-
CNC32-B08 32SFB08-0506 5-6 . <5.i)·-,--<5.0 . -<5~.0;:---+--<-:;5;:-C.0;;;---t- <5.0 <10'-
CNC32-B09 32SFB09-0506' 5-6 . <5.0 I <5.0 <5.0 <5.0! -<5=-.00----'-'--<1-0-

NOTES: 
{1) Mobile laboratory screening data were analyzed using USEPA Method 802118015M. Compounds not 
detected are reported as Jess than the instrument detection limit. 

ug/kg Micrograms per kilogram 
mg/kg Milligrams per kilogram 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 32, BUILDING 54 

I Sample 
Location 

CNC32-B01 
CNC32-B02 
CNC32-B03 
CNC32-B04 
CNC32-B05 
CNC32-B06 
CNC32-B07 
CNC32-B08 
CNC32-B09 

NOTES: 

ZONE C, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

Laboratory Screening Data)'" 
Sample 

Benzene r T~~ne I Ethylbenzene 
Total 

IdentifICation Xylenes (uglL) (ug/l) (uglL) 
(ugIL) 

32GFB01-Q608 2.2 11 6.2 38 
32GFB02-0608 <1.0 <1.0 <1.0 <1.0 
32GFB03-0608 <1.0 1.B 21 1.7 
32GFB04-0608 <1.0 <1.0 <1.0 <1.0 
32GFB05-0608 <1.0 <1.0 <1.0 <1.0 
32GFB06-0608 <1.0 <1.0 <1.0 <1.0 
32GFB07-060B <1.0 <1.0 <1.0 <1.0 
32GFB08-0608 <1.0 <1.0 <1.0 <1.0 
32GFB09-060B <1.0 <1.0 <1.0 <1.0 

Nap. 
thalene 
(ugll) 

4.1 
1200 
65 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

(1) Laboratory screening data were analyzed using USEPA Method 802018015M. Compounds not detected are 
reported as less than the instrument detection limit. 

ug/L Micrograms per liter 
mg/L Milligrams per liter 

Diesel Range 
Organics 

(mJJlL) 
0.4 
3.0 
45 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 



TABLI: 7 

SUMMARY OF FIXEO·BAse LABORATORY ANALYTICAl. RES,UL TS FOR CHEMICALS OF CONCERN IN ~~OlL 
SITE 32, BUIl.DING; 54 

-
Soli Boring I Be,nzene Toluene 
Sampje No. 

Sample Date 
(\.Ig/kg) (uglkg) 

-RBSL II/ 5 478 -
CNC32-B01/ 
32SLB010506 18-May-99 <6 <6 

CNC32-B02/ 
32SlB020506 18·May·99 .( 5 <5 -
CNC32-B031 
32SLB030506 18-May·g9 .~ 6 <6 

CNC32.B03 (2) f 
32SLB030S06D 1S·May-99 .: 6 <6 

CNC32-B04 ( 
32SLB040506 18-May-99 <: 7 <7 -
CHe32-BOOf 
32SLB090S06 18-May·gg <6 <6 

CNC32. TL (3) f 
3204TL00104 3-May·gG <5 < 5 -

All concentrations are in micrograms per I~ilograms (ug/kg). 

NA - Not analyzed 

ZONE C, CHARLESTONI NAVAL COMPLEX 
NORTH CHARLESTON, SOUlrH CAROLINA 

-
Ethyl· Xylenes Benzo(a) Benzo(b) 

benzene (totll) anthracene fJuoranthene 
(uglkg) (ug/kg) (UGllkg) (ug/kg) -364 11119 171!'187 7042 -

<6 <6 <"lOa < 400 

1800 4 (J) < 36000 < 36000 

<6 <6 <400 < 400 

<6 <6 < 360 < 360 

<7 <7 < 3,60 < 360 

<6 <6 <41)0 < 400 

<6 <5 NA NA 

Benzo(k) 
Chrysene 

fluoranlhene 
(uglkg) 

(uglkg) 

55930 3146 

< 400 <400 

< 36000 < 36000 

< 400 <400 

< 360 < 360 

< 360 < 360 

< 400 < 400 

NA NA 

(1) south Carolina Department of Health and Environmental Control RJsk Based Screening Levels fe)r clay·rich soils, depth to groundwater less than 5 feel. 
(2) Duplicate 

{31 Trip blank 

(J) Indicates the presence of an analyte at a conCl~ntralion less than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
IInlthracene 

(ug/kg) 

21265 

< 400 

< 36000 

< 400 

,c 360 

.~ 360 

.: 400 

NA 

Naphthalene 
(uglkg) 

52 

<6 

42000 (J) 

<6 

6 (J) 

4 (J) 

<6 

<5 



TASU:8 

SUMMARY OF FIXED-BASE LASORA TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN G,ROUI'lDWATER 
SITE 32. BUILDING 54 

Monlloring WelV Sample 
Sample No, Dale 

RBSI.<') 

CNC32-MW01 I 
32GLM0101 5-AuO-99 

CNC32-MW01/ 
32GLM01010(3) 5-Aug-1l9 

CNC32-MW02 I 
32GI.M0201 5-Aug-99 

CNC32-MW03 I 
32GLM0301 4·Aug-99 

CNC32-MW04 I 
32GLM0401 4·Aug-99 

CNC32-MI,W5 I 
32GLM01501 5-AuQ-99 

CNC32-MW60(3
) 

I 32GLM0601 21-Aug-99 

CNC32Tl (4) / 

321100101 4-Aug·99 

CNC32TL '0) I 
32TLOO201 5-Aug-99 

All concentrations are In ug/L. 
NA • Not analyzed 

Benzene 
Ethyl-

Toluene 
benzene 

(ug/L) 
(ul~ll) 

(ugll) 

5 700 1000 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 < 5 <5 

<5 <5 <5 

<S <5 <5 

<5 <5 <5 

<5 < !i <5 

<5 < " .' <5 

ZONE C, CHARLESTON NAV,AL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Xylenes 
MTBE 

(Iotal) 
(ug/l) 

(ug/I.) 

10000 40 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

N" .. hlhal 
ug/l 

ene 

'1Qm" 

<5 -
<5 -
<5 

- -
<5 - -
<5 . -
<5 -
<5 -
<5 -
<5 
,-, , 

Benzo(a) 
anthracene 

(ugll) 

10 , ... , 

< 10 

< 10 

<10 

< 10 

< 10 

< 10 

< 10 

NA 

NA 

(1) Soulh Carolina Departmenl of Health and Envilronmenlal Control Risk 8ased Screening levels for ground water. 

(2) The Risk based screening level for indp{ldual FIAH CoC is 10 ug/l or 25 ug/l for total PAHs. 
(3) Duplicate 
(4) TrIp blank 

(Jl Indiclites presence of analyte at a conc:entration leS8 than the reporting I,mit and greater tllan thl~ detecUon limit 

Benzo(b) Benzo(k) 
Chrysene 

dibenzo(a,h) 
fJUQranthene fluoranthene anthracene 

(ugIL) (ug/L) 
(ug/I.) 

(ugll) 

10(2) 10 I~I 110'<' 10 1<1 

< 10 < 10 ., 10 <10 

< 10 < 10 .: 10 < 10 

< 10 < 10 <: 10 <10 

< 10 < 10 < 10 <10 

< 10 <10 < 10 <10 

< 10 < 10 < 10 <10 -
< 10 < 10 <10 < 10 

NA NA NlA NA 

NA NA NA NA -

, 

I 

I 

i 



TABLE 9 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Maximum I MaXi" lU,U I I 
IChemiC-3! of Concern 

Concentration (Soil) RBSls (Soil) Concentration (GW) 
(Ugl'Kg) (ug/kg)(a) {ugll} 

Benzene <7 5 
Toluene <7 478 
Ethylbenzene 1800 364 
Xylenes 4 11119 
MTBE <650 NA 
Naphthalene 42000 52 
Benzo{a)anthracene 36000 17687 
B nzo(a)pyrene 36000 NA 
Benzo(b }f1uoranthene 36000 7042 
Benzo(k)Huoranthene 36000 55930 
8enzo(g.h,l)perylene 36000 NA 
Chrysene 36000 3146 
Dibenzo( a, h)anthrac-...ene 36000 21265 

Notes: 
(a) - From RIsk-Based Corrective Action for Petroleum Releases, Table 84, 

Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 
{b} - From Risk-Based Corrective Action for Petroleum Releases, Table B1, 

SCDHEC RBCA Guidelines, 1998. 
GW - Groundwater 
RBSLs - Risk Based Screening levels 
Bolded value indicates the concentration exceeded the RBSL. 
NA = Not Available 

<5 
<5 
<5 
<5 
<5 
<5 

<10 
<10 
<10 
<10 
<10 
<10 
<10 

RBSls (GW) 

(ug/L)(b) 

5 
1000 

700 
10000 

40 
10 
10 
10 
10 
10 
10 
10 
10 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 10 

EXPOSURE PA THWA Y ASSESSMENT - CURRENT LAND USE 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX. 
NORTH CHARlESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point Of 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No I :cr;::~:.to 
Explosion Hazard No No explOSIon hazard. 

Ingestion No No current groundwater 

Dermal contact No 
pathways complete. 
Drinking water provided 

Inhalation No 
by city. 

Ingestion No No surface water bodies 
within 1,000 feet 

Dennal contact No 

Inhalation No 

Ingestion No No surficial soil impact. 

Dermal contact No 

Inhalation No I 
ingestion No No current complete 

pathways. 
Dermal contact No 

Inhalation No 

Data Requimments (If 
pathway selected) 

I 



Media 

Air 
-

Groundwater 

Surface Water 

Surficial Soil 

I 
Subsurface 
Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SITE 32, BUILDING 54 

Exposure Route 

Inhalation 

Explosion Hazard 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

I Inhalation 

Ingestion 

Dermal contact 

Inhalation 

ZONE C, CHARlESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Pathway Selected Exposure point or Reason for 
for Evaiuation? (Yes Non-Selection 

or No}. 
No , No volati.lZatiun io enclose 

space. No explosion hazard. 
No 

Yes Groundwater exposure by 
potential construction worker 

Yes (most likely in utility corridor). 

Yes 
80th dired exposure and 
exposure by soil leaching to 
groundwater evaluated. 

No No surface water bodies within 
1.000 feet 

No 

No 

No Soil exposure by potential 
construction worker (most likely 

No in utifrty corridor). Although 
there is no Syrfic-ia! soil impact, 

No I subsurface soil evaluated as 

=~ ::~!~~~~~:~~ty in 
utility trench. 

Yes Potential exposure to 

Yes 
construction worker through 
soils leaching hydrocarbons to 
groundwater in utifrty trench. 

Yes 

Data Requireifleuts {if 

I pathway selected) 

No additional data 
needed. 

No additional data 
needed. 

I 
I 

No additional data 
needed. 
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