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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared by CH2ZM-JONES, LLC. The
plan is designed for Zone G/ Site 17-Bui1ding B42; Underground Storage Tank (UST)

B42 located at the Charleston Naval Complex (CNC), Charleston, South Carolina,

The South Carolina Department of Health and Environmentai Control (SCDHEC) has
designated this site as Identification Number; 17780. This SAP provides methods to
further evaluate the applicability of intrinsic remediation and monitoring well
abandonment as a corrective action for UST B42 in accordance with SCDHEC
Corrective Action Guidance, June 1997.

1.1  General Site Description

The CNC is 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 Damniel 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 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.

Building B42 was used as a store room/boiler house for the former Green House. It was
constructed over 20 years ago on previously undeveloped land. UST B42 was a 560
gallon tank which supplied heating fuel oil for the buildings boiler. The boiler was
located on the southwest corner of Building B42 (see Figure 3) (Tetra Tech NUS, Inc.
[TTNUS] Rapid Assessment Report [RA], 2000).

-

1.2 bjective -

Dj ective

This presents the groundwater monitoring plan to further document that PAH and VOC
compounds are not present. in the groundwater to support consideration of “no further
action”for Building B42 at this time Details for the abandonment of monitoring wells at
this site are also included in this plan.
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2.0 PROPOSED REMEDIATION TECHNOLOGY

Based on the results of the RA modeling, one additional monitoring event will be
performed for the site. The monitoring program will consist of sampling all monitoring
wells listed in the SCDHEC letter dated 03 April 2000. The proposed monitoring
program is described in detail in Sections 3.0 and 4.0 of this plan.
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3.0 MONITORING WELL INSTALLATION AND ABANDONMENT
3.1 Monitoring Well Installation
No monitoring wells will be installed as part of this plan.
3.2 Monitoring Well Abandonment
Six monitoring wells will be abandoned at Building B42 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.

3.3 Surveying -

Because no monitoring wells will be installed at this site, a new survey will not be
conducted.

3.4 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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4.0 PROPOSED GROUNDWATER MONITORING PROGRAM

4.1 Monitoring Frequency and Reporting

The groundwater monitoring program proposed at building B42 will be performed in
accordance with SCDHEC Corrective Action Guidance, June 1997, and consist of the
following:

Sampling date Monitoring Wells Field Measures Laboratory
) Sampled Analytical
Naphthalene 8260
Second half 12000 CNC17- T°, pH, DO, Conductivity, BTEX 8260
MW-06D, MW-01, MW- | Depth to water, Total depth, Sulfate, nitrate, total
02, MW-05 Turbidity - dissolved iron,
alkalinity, methane

1. Second half is defined by the second half of the year (July through December).

e Frequency: Groundwater samples will be taken from CNC17 MW-06D, MW-
01, MW-02, MW-05.

¢ Reporting: Groundwater monitoring reports will be submitted to SCDHEC after
the sampling event from the second half’

Included in the reports will be field and analytical information from the certified
laboratory indicating well numbers, analytical methods used, date sampled, date
analyzed, and method detection limits.

Following the sampling event the analytical results will be evaluated and submitted to
SCDHEC including further recommendations for the site.

¢ Groundwater Sampling

Prior to any groundwater sampling, each well will be measured for water levels and total

T A TOTOMNTIMM

depth and each well will be purged in accordance the EPA EISOPQAM.

4.2  Analytical Parameters

The following constituents will be analyzed for each groundwater sample:

e Naphthalene using method 8260.
e BTEX using method 8260




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

Nitrate (NO”)
Sulfate (SO™)
Total dissolved iron
Methane (CHa)

IA‘llro“n;t\l
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4.3 Field Measurements

The following parameters will be sampled in the field:

Temperature

pH

Dissolved Oxygen
Depth to water table
Depth of well
Turbidity

Specific Conductance

Field measurements will be recorded in the field book and in field forms.

4.4 Groundwater Level Measurements
Groundwater measurements will be taken from all monitoring wells at the site during
each sampling event. All water level measurements will be taken on the same day as
anticipated sampling.
Measurements will be taken with an electrical water level meter or interface probe if
floating product is present using the highest part of the top of the casing as a reference
point for determining depths to water and total depths. Water level measurements will be
recorded to the nearest 0.01-foot in the field book.

4.5 Sample Handling
Sample Handling will be conducted with the following references:

EPA EISOPQAM (EPA May, 1996).



4.6 Sample 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

e Federal express air bills

4.7 Quality Check

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/through sample collection equipment. These samples 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
cieaned.

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 time after their
preparation are trip blanks to be opened before they reach the laboratory.
Trip blanks are used to determine if samples were contaminated 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 bilanks are to
with each shipment but not for each cooler.
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4-8 Control Limits

Analysis Control Parameter | Control Limit Corrective Action

Air Monitoring Check Calibration of Calibrate to Recalibrate. If unable 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 | > 1% of standard Recalibrate.

water check of standard
solution

4.9 Record keeping

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

4.10 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.

SOUTHDIV point of contact

Gabe Magwood

Southemn Division Engineering Command
2155 Eagle Drive

North Charleston, SC 29406

(843) 820-7307

SOUTHDIV point of contact

Tony Hunt

Southern Division Engineering Command
2155 Eagle Drive

North Charleston, SC 29406

(843) 820-7307

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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ov R

| devm Q
‘6@&\[ CJtF;"q9

TyPe oF screen:  PYC. S HE FIT7
- 7
sioTszeXLENGTH: (2 A0~ \u.X L.

.D. OF SCREEN: 2 -

®

TYBE OF SAND PACK: éslavxc{gud \ 4\(:[@
@;. Lo gzaE;) 224@16.13;:;9

ELEVATION / DEPTHBOTTOM OF SCREEN; 1140 |
ELEVATION / DEPTH BGTTOM OF SAND PACK: 1/5.C
TYPE OF BACKFILL BELOW Q3SERVATION

WELL Sand [30)

ELEVATION / DEPTH OF HOLE: g




BORING NO.CAC [ Z-Mos

OVERBURDEN MONITORING WELL SHEET

Zoar7= Zone §

[PROJECT CAds. Alaval (hemplex
PROJECTNO.@ —Et2i ‘o124
ELEVATION W i

DATE

LOCATIONS ., Ye 17 / 42
BORING /¢ [F-—mMwes5

DRILLER Cus¥an Op s ‘ng
METHOD: BFF 4 24 “ 14
DRILLING [Zazl,ag/{ Q{g;ﬁﬂf
DEVELOPMENT: N

rY/VAL

FIELD GEOLOGIST Y @,',»,;‘% NS

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING: 5_: /_ﬁ‘?
STICK-UP RISER PIPE: ot Ny

ELEVATIO

1.D. OF SURFACE CAsING: § ‘e DX (0 ' OD
TYPE OF SURFACE CASING: & fee/ Coven

b foldon Id (TR %, Pemco
Courcele Fad

TYPE OF SURFACE SEAL: ‘e
i (4 2 X

F oGP

../

RISER PIPE 1.0 =
TYPE OF RISER PIPE: PYUC., S £. (O
o ( T

BOREHOLE DIAMETER: & 2L = (.

Dr,'/[Qi‘B.-Z'.‘f-ﬂlg

TYPE OF SEAL: " -

ELEVATION / DEPTH OF SEAL: 25"

| |- fr\{(d@ =0.5 //
- P(‘\@,Ldmc:ll '

Tvee os seaL: 'Chgke 4and . (v ’7—/,\,\,::
(M. dand (30/65) !
fi.@’

DEPTH TOP OF SAND PACK:
15,0

ELEVATION / DEPTH TOP OF SCREEN:

' \ drdv’\ %
# ‘70"’ C\’-"H'Wé

TYPE OF SCREEN:

PW'//. 4&4./{0; F7.
SLOT size XLEnGTH: 0 =in X | O
2

1.D. OF SCREEN:

TYPE OF SAND PACK: _é‘)élwddf‘d/ Send @
R4z, _40ed (20]20) ‘?fs&am-b@qs

ELEVATION / DEPTHBOTTOM OF SCREEN: 115.0

[ {50"

ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OSSERVATION
WELL: Land (29(20)

4

ELEVATION / DEPTH OF HOLE:

115.0"




BORING NC.CAL I 7 -0t

OVERBURDEN MONITORING WELL SHEET

—-ecaW UG RY NG @mARAe

BOREHOLE DIAMETER: 8.2« --

z 3

TYPE OF SEAL: Fou . R

[6'14.5 =i

Ex.EVATION I DEPTH OF SEAL:

TYPE OS SEAL: U

Degthal s a o’

DEPTH TOP OF SAND PACK:

Q07

ELEVATION / DEPTH TOP OF SCREEN: al o

TYPE OF SCREEN:

iC sch AP, ET.
O.LI0-'n £ IOFE -
2 —('n

SLOT SIZE X LENGTH:

1.D0. OF SCREEN:

TYPE OF SAND PACK: ZL\[dv\cb.nJ 5&«4(‘"‘)
Gz - sawd (25730

ELEVATION / DEPTHBOTTOM OF SCREEN: TR,

ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OSSERVATION
WELL' 2630

2719

. ‘ -
ELEVATION/ O

DEPTH OF HOLE; A7/ 6

rs
PROJECT il (OJex__ LOCATION: 3,40 [ H Z2me = (3 | DRILLER(C ey (
PROJECT NO. E24-9 0|z BORING ¢- - MO METHOD: -g 25 HSA)
ELEVATION ___DATE 6&/21/49 ORILLING A b
FIELD GEOLOGIST g igsaﬁamigz & M DEVELOPMENT g
! , }
¢ ELEVATION OF TOP OF SURFACE CASING:
44— ELEVATION OF TOP OF RISER PIPE:
< ‘ STICK -UP TOP OF SURFACE CASING: £1va 4
STICK-UP RISER PIPE: Flo i,
’F Mce «— 1.D. OF SURFAGE casING: & (DY (0" ‘ oD
&(73[ [7[ TYPE OF SURFACE CASING: 4veg { Crpt/
< O RIA =D
TR - TYPE OF SURFA EAL{QE :;?gg Fed.
ELEVAT[ ‘ = 8 L@/méecf IR E
RISER PIPE 1.D.: e Dot
TYPE OF RISER PIPE: W 4ch O ed (% T)
“TPE of Srface e [S£. f’t &4 40 ~'n,



APPENDIX B



SOIL & SEDIMENT SAMPLE LOG SHEET

Page__\_ of __[
Project Site Name: Side 11 Rlda. B2 Sample IDNo.. 1T ISLROISDTOR
Project No.: NS 78ne G Sample Location:
N Sampled By: T4/ 715

[] Surface Soil ' C.0.C. No.

il "Subsurface Sail

[] Sediment Type of Sample:

{] Other: {] Low Concentration

[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: L’,/(‘;/qq Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Time: ics50 e .

(e ie
Method: q- 8 AN C \a\( N ad
Monitor Reading (ppm): i
COMPOSITE SAMPLE DATA:
Date. Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method.
Monitor Readings
(Range in ppm).
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
(?A H ( ”(50 7 el /
ATEC 4 ¢Encéire s
OBSERVATIONS / NOTES: MAP:
Circle if Applicable: Signature(s): __ )4 A
, oo
MS/MSD Duplicate ID No.: G N aY UC'LLCV




SOIL & SEDIMENT SAMPLE LOG SHEET

Page | of [
Project Site Name: Sk 1T Rida. BYZ Sample IDNo.. | TSR -C&CY
Project No.: N 12 Zone (& Sample Location: ’
) Sampled By: T4/7-
{ Surface Son C.0.C. No.:
N4 ‘Subsurface
[] Sediment Type of Sample:
{] Other: [] Low Concentration
] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: =/ 7 /@, 4 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: t O Craves i . ;
Nethod: ¢ 4 bfo%:“ Q,c\r\:W CLC_V
Monitor Reading (ppm). 557
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method.

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
/?A H- ‘ Hpr —
/?:T r;ﬂ L{ E V;Q{' aleY v
OBSERVATIONS / NOTES: MAP:

Circle if Applicable:

MS/MSD

Duplicate {D No.:

Signature(s):
’L \_L ‘J/YJ\_/ T U;VZW




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_[ of |
Project Site Name: Dite 11 Rida.BYZ Sample IDNo:  [TISLEL 20500
Project No.: Nei24  708e G Sample Location:
Sampled By: AR
[] Surface Soil ‘ C.0.C. No.:
E\}/Subsurface Sail
] Sediment Type of Sample:
[] Other [] Low Concentration
[] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: 5 {(7 [qq Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time. Va2 o ' Oovange
Method: 5 - = \ r\lg\ei; SQ\'LC\\{ Q\Q\{
Monitor Reading (ppm): | mhede
COMPOSITE SAMPLE DATA:
Date: Time Depth Colar Description {Sand, Siit, Clay, Moisture, etc.)
Method:
Monitor Readings
{Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
T - £ [ Her ew il
TP\L% {‘ d‘ &2 o -
/—PA’ ‘H/ \ Ll o2 C?a [ el
BTEX . 4 Tnlors -
Q(a(f\\(zf H\{r\(amov%/ A Bz s

OBSERVATIONS / NOTES: MAP:

Woved haice o Sel\” SICENN gin«‘ﬂf,

Circle if Applicable: Signature(s): 7J( - (
MSIMSD Duplicate 1D No.: %'vu e




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_| of |

Project Site Name: Site 17 Rida. BUz SamplelDNo:  {1SIReU-0 ey
Project No.: nNA&TIY Zond G Sample Location:
Sampled By: TA/THB
1 Surface Soit - C.0.C. No.:
[ﬂ/éubsun‘ace Soil
[l Sediment Type of Sample:
[] Other: i} Low Concentration
[l QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: </ 7 /4,‘67 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Tme: || .
. [l CUNe ;
Method: 3- Y 3 SC\'HG\L/ % th}
Monitor Reading (ppm): & lorousa
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

\
i

nsLepd-LHP

Analysis Container Requirements Collected Other
An [ A e —
BTER £l ore -
OBSERVATIONS / NOTES: MAP:
Circie if Applicable: Signature(s): -
. J 'm—:t—%/f,\,/i » ':l
MS/MSD I Duplicate ID No.: /A

J

] e



SOIL & SEDIMENT SAMPLE LOG SHEET

Page_( of |
Project Site Name: Nite 1T Blda. Buz Sample ID No.: (ISLRES 0708
Project No.: NOWIH 7oz G Sample Location:
. Sampled By: TA /TR
[] Surface Soil C.0.C. No.:
g “Subsurface Soil
[] Sediment Type of Sample:
{1 Other: [1 Low Concentration
[l QA Sample Type: {1 High Concentration
GRAB SAMPLE DATA:
Date. 5/[7 &9 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time. Jpe UG Cfe ] .
— S BT by el
Method: —\- [E‘» rﬂc-c\c\ St \1 c Qy
Monitor Reading (ppm). %
COMPOSITE SAMPLE DATA:
Date: ' Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method-
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Coliected Other
’JI )JA’H ( L‘!"Z' T -
ATER H EnCaves ~
OBSERVATIONS / NOTES: MAP:
Circle if Applicable: Signature(s); _ / - A
MS/MSD Duplicate ID No.: 9“\”‘5}"; Adnhe ”2’/
- ) r -
ITSLBES -L7CED




SOIL & SEDIMENT SAMPLE LOG SHEET

Page__I_ of J__
Project Site Name: Dide (T Rida.BuUz SamplelDNo. | TSLYLT =080
Project No.: NetYY Zoné G Sample Location:
) Sampled By: T4 LT
[] Surface Soil C.0.C. No.:
i} Subsurface Soi
[] Sediment Type of Sample:
[] Other: f] Low Concentration
[] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: = /17 /(,l'c{ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: hde i c5( )l r\A
Method: ?‘ - C} ! ' U <) B yJ CkC\\
Monitor Reading (ppm): [ Ak fialcl d { /
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
A L dez o —
OBSERVATIONS { NOTES: MAP:

Circle if Applicable:

MS/MSD

Duplicate ID No.:

Signature(s):

e w:\’”?),%l/ m;‘LJ,—




SOIL & SEDIMENT SAMPLE LOG SHEET

Page! of |
Project Site Name: Siic T Rido. BUZ Sample ID No.: VIS LUARDI-0TC S
Project No.: N Lo H Zone G Sample Location:
Sampled By: 14/36
[] Surface Sail C.0.C. No.:
i} Subsurface Sail
(] Sediment Type of Sample:
{1 Other: [} Low Concentration
[ QA Sample Type: [1 High Concentration
GRAB SAMPLE DATA:
Date s/ lag Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: S . L . \ 1o s
Method: 7- £ e 1, A Gy SAnc
Monitor Reading (ppm). % :\1 VWV\
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.}
Method

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
T4 H | Yoz ¢ ol
?/’ {// >“ q E ¥ o Y /

OBSERVATIONS / NOTES:

MAP:

B(i\\ei\“\*o 3 “’

Circle if Applicable:

MS/MSD Duplicate ID No.:

Si%ﬁ:ﬁi\s‘)}tf/?yx b mér/»(?'{




MONITORING WELL DEVELOPMENT RECORD Page  of
. i o . —
Well: MU Zone G Depth to Bottom (ft.): JA O Responsible Personnel: /< /\/, [
Site: /7 __Plda. BYZ Static Water Level Before (ft.): <] )™ " Drilling Co.:  Clistian D, e
Date Installed: 4 )’A ({»-_( Static Water Level After (ft.): __ Project Name: LG T Dovie (5
Date Developed: -7 -1 Screen Length (ft.): /O Project Number: A au
Dev. Method: [—"’Zx m Specific Capacity: e
Pump Type: ' Casing 1D (in.): A
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C}) Conductance (NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC) {Units )
{Ft.) (Gal.) 2.0
OBRYZ oy 24O ST -5 7Y 192 | Cloucly cAN
o847 7 293 | /6] L9 SO e = 10
07 Y [O 2 180Tl 587 (74 o Ly
VO3 / S NI G A A 1S G ! AN
(UOE 6 Zo & |59z 500, & al 75




MONITORING WELL DEVELOPMENT RECORD Page __ of
Well: f\/? {/\) A Zone G Depth to Bottom (ft.): /'71 7\5/ Responsible Personne): _[2 /é/)//
Site: /7 deg. ) 6}47, Static Water Level Before (ft.): _“7.c>  Drilling Co.: Gt < [Oin /75\,;”“;\_3
Date Installed: C-76-94 Static Water Level After (ft.): ___ Project Name: (), /[ D) N
Date Developed: - -<1( Screen Length {ft.): /%> Project Number: A/ DY
Dev. Method: P(sz £ Specific Capacity: e YUK S‘O“(S i
Pump Type: ' Casing ID (in.): R
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings (Degrees C) Conductance (NTU) (odor, color, etc.)
Thickness Volume {Ft. below TOC) {Units )
(Ft.) (Gal.) DO
ORI 3 28 & 1608 Y7 1999 | Jan 3.50
0F/T [0 2. 4" J6.opl g9 999 | o Y o2,
0817 18 B0.67 ka4 €20 LS o TS
OFA3 A5 =I5 87| sl | yrs | e 4. o0
xR 7 Zo 3o (&5 LSad | 2% |Gl o PR
(4 > s T 1Y / -
OB 3O 5 =127 leg | . S2; 7S ' 402,

7?'\#(1 [ ThceeS.

_ Y
- \_f o ¢ ‘f (\j\g
NS




MONITORING WELL DEVELOPMENT RECORD

Page  of
Well: 1\41/\/-’1 Lonc G Depth to Bottom (ft.}: / ‘~ “fo> Responsible Personm\e/l: /T\:) .l\// //
Site: __ /7))  Bldg. Bz Static Water Level Before (ft.): _Z . ¢.<™  Drilling Co.: (7 b,
Date Installed: 4 f(\ (T' Static Water Level After {ft.): __ Project Name:
Date Developed: o 2977 Screen Length (ft.): /07 Project Number: Ao 3oL
Dev. Method: J_U\m 2 Specific Capacity: AT S ’
Pump Type: Casing ID (in.): )«
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance {NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC) {Units }
{Ft.) (Gal.) DA
D9SE { Y x| - &AT DA |Pvennl Gony 231
—— . e D P - —— ! s
WEQICN & EN feP0]  (SHE IS IE B NI 3 U
-~ "'7“‘! ’-‘/) ~—~" 30 “f : —_ " s — i 0 3
oyle z 23 70 | [PPResep | g0 | 2.7
REAYA /O ZH O 598 .47 126 | sty Z. 7
T = L — - 7 - .
/O RA /2 Zf o 594 LS 5/ " Z- 1Y
iy , —n, Fo — (3 ey
VASY2NY ‘,’" Z(‘]I.( <73 . {—/LA/ !5 N 727
/<\7L_J( /((?fr“f)'

)
/Y el

L)




MONITORING WELL DEVELOPMENT RECORD

Page __ of
N2 Relir=3 -~ . /!
Well: Vi~ Zone (3 Depth to Bottom {ft.): /G- Responsible Personnel: _ f4 AL, |
Site: (77 Bydg. BY2 Static Water Level Before (ft.): _7}.cx>  Drilling Co.: _ Cyitipn Doyl
Date Installed: _ &- /6-T% Static Water Level After {ft.): ___ Project Name:  CA{31N Zrosine (o
Date Developed: "/ -7 -5~y Screen Length (ft.): /07 Project Number: Ny :7“",/
Dev. Method: {4~ £ Specific Capacity: <19 5@,\5'.
Pump Type: Casing ID {in.): A
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance {NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC) (Units )
(Ft.) (Gal.) p.o.
/040 / 34Y.5 |6.08| 507 1| Tom 2/
Jo Y & Zl & |s.// 355~ 0 R o]
/0S5 /O oY 61/ 336 Gop | 29
AR [ 2.9 |05 .2l S0 “ HO
/03 [& 3-%% 1579% | . 3] [4E | Cloudy Y
/0% 2 232 6.0 .39 Z5 ] a 4 Y
/13 A6 238 |5796 z2(3 57 “ o D
LT 20 JEon |gqt | 307 /2 / o .30




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
et~ Tech NUS, Inc. Page __of __
AFGLMG|
Project Site Name: (A€ Zone G Sample IDNo.:  Gécr+~
Project No.: noizd . S/ /7 Bida.Buz Sample Location: e’/
sampledBy: 4 /FH 7 Duplicate: ]
Field Analyst: ‘ Blank: O
Field Form Checked as per QA/QC Checklist (initials). | |l
SAMPLING DATA:
Date’ ? 20 2 Color |ORP(Eh)| S.C. Temp. Turbidity DO sal. pH
Time: (Visual) | (+/-mv) | @mS/em) | (‘C) (NTU) (Meter. mg/l) (%) (SU)
Method:
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Dissolved Oxygen: _ 33 /é s
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: gy Analysis Time: —5-5-5-
Range Used. Range Sample Vol. JCartridge ] Multiplier Titration Count 1 Multiplier I Concentration
[] 1.5 mg/L 200m 0200N 001 x001 = mglL
(] 210 mgiL 100ml 0200N  0.02 x002 = mglL
CHEMetrics: | wet g0
Notes:
Alkalinity: Analysis Time: L2220
upment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: D
Range Used- Range Sample Vol. lCartridge ] Multipfier Titration Count Muitipher I Concentration
D 10-40 mg/L 100 mi 0.1600 N 0.1 & x04 = mg/L
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x04 = mg/L
E 100-400 mg/L. 100 m 1.600 N 1.0 4.6-"4, & |\ e x1.0 = |¢d¢ mgilL
D 200-800 mg/L. 50 mi 1.600 N 20 - & x20 = mg/L
D 500-2000 mg/L 20 ml 1.600 N 5.0 & x 5.0 = ma/L
D 1000-4000 mg/L 10 mi 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: 1ira S | &
CHEMetrics: mg/L = 4
Notes:
Standard Additions: ]::l Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
Carbon Dioxide:
Equipment: HACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: \ é; 2
Range Used: Range [Sample Vol. ICartridge l Multiplier Titration Count ' [ Concentration
] 10-50 mg/L 200m  03636N 0.1 x01 = mg/L
D 20-100 mg/L 100 ml 0.3636 N 0.2 x 0.2 = mg/L
X 100-400 mg/L 200ml  3636N 1.0 2P 1 x1.0 =3¢ | malL
D 200-1000 mg/L 100 m! 3.636 N 2.0 x20 = mg/L
CHEMetrics: mg/L
Notes:
Standard Additions: _E] Titrant Molarity: Digits Required. ist. N 2nd. __3rd;__




AN

Tt

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

stra Tech NUS, inc.

Page __of __

Project Site Name: Sile |7 Rida. R4z
Project No.: N7 4 one TE)

Sampled By:

Field Analyst:

Field Form Checked as per QA/QC Checklist {initials):

Sample ID No.: J ?64./"145 (D |

Sample Location:

Duplicate: [_]

Blank: ]

5AMPEE COLLBQTION/ANALYSIS INFORMATION:

Sulfide (8*):

. DR-700 DR-8 _ _ HS-C Color Chart HS-WR Color Wheel Analysis Time: l ’+ | CP
Program/Module:  610nm 93 Other:
Concentration: O.0OL  mglL Fitered: ]
Notes:
P
Sui 0,%):
quipment: DR-700 DR-8_ _ Other: Analysis Time:
Program/Module: 91
Concentration: mg/L Filtered: D
“ndard Solution: D Results:
w@andard Additions: EI Digits Required: 0.1ml; 0.2m!: 0.3mi:
Notes:
-~
:'?&':N): Analysis Time:
ipment: DR-700 DR-8__ Other: Filtered: EI
Program/Module: 60
Concentration: mg/L Reagent Blank Correction: [_—_'
Standard Solution; D Results: D
Notes:
—_——
Nitrate (NO;{-N\T Analysis Time: /256
MJOO DR-8 _ _ Other: Fitered: ||
Program/Module: 55
Concentration: .0 ‘/ mg/L
Nitrite interference Treatment: D
Standard Solution: D Resutts: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1mil; 0.2mtl. 0.3mt:

Notes:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page __ of __
Mcp |
Project Site Name: Site 1 BRlda.BYZ Sample ID No.: | 2-G &b |
Project No.: N I124 zone G) Sample Location: =4
Sampled By: ‘ Duplicate: ]
Field Analyst: Blank: O
Field Form Checked as per QA/QC Checklist (initials):
SAMPLE-GOLEECTION/ANALYSIS INFORMATION:
IManganese (Mn?"):
J DR8__  HACHMN-5 Other: Analysis Tme: | B 2|
Program/Module: 525nm 41
Concentration: O . \ mg/l Filtered: D
Digestion: D
Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1mi; 0.2ml: 0.3ml;
Notes:
DR-8_ _ IR-18C Color Wheel Other: Anaiysis Time:
Program/Module: $00nm 33
ancentration: O . v13 mg/L Filtered: [j
Notes:
Other: Analysis Time:
Concentration: mg/L Exceeded 5.0 mg/L range on color chart: D
Notes:
QA/QC Checklist: :
All data fields have been completed as necessary: lﬂr—/
Correct measurement units are cited in the SAMPLING DATA block: [9/
Mulitplication is correct for each Multiplier table: [;l/
Final calulated concentration is within the appropriate Range Used block: [g/
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: I.ZL/
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: [ZL
Nitrite Interference treatment used for Nitrate test if Nitrite was detected:
Title block is initialized by person who performed the QA/QC Ckecklist: Q




"

GROUNDWATER SAMPLE LOG SHEET

Page___ of
TESAMS 221
Project Site Name: AT Bldg. B4 Sample ID No.: —A4
Project No.: Nolzd 70oné G Sample Location: NS
Sampled By: oA 2R
1] Domestic Well Data C.0.C. No.:
.ﬁ\’ Monitoring Well Data Type of Sample: _
[] Other Well Type: [} Low Concentratpn
{] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 7. -9 Color pH s.C Temp. | Turbidity DO Salinity Other
Time. I o Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method: C«'f‘?.-’f ;" V4 ‘476 - A ya ;, Xz
PURGE DATA:
Dater  7-A9 -7y Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method: nital | $°S€|. 243 | A0 | 34 (.60
Monitor Reading (ppm): 1 AW & > =) E
Well Casing Diameter & Matenal 2 Sl | S| Z‘,@ A . ‘f’&
Tvee: PG 2 3 |callyisle el /7 796
Total Well Depth (TD): /5. 71 K
Static Water Level (WL): R
One Casing Volume(gal/L): Q:"] &=
Start Purge (hrs}): /' Gfo
End Purge (hrs): //I a E‘L
Total Purge Time (min):
Total Vof. Purged (galfL):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
"’JEX’ NO(‘V‘ .L»‘f-i'/‘zj WK t‘ f*’f»/ T | L/,«:’\iﬁ 70NN
?7141‘4 — S x I b evvr e 2 20%%

OBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD

Duplicate 1D No.:

Signature(s):




-

TC

“tra Tech

NUS, Inc.

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMET

ERS

Page __of

Project Site Name: Sile |1 Ridg. B42

Sample IDNo.: | ?~C7Lm¢> 2D

Project No.: nNOZd 7 oNe t Sample Location:
Sampled By: Duplicate: [ ]
Field Analyst: Blank: O]
Field Form Checked as per QA/QC Checklist (initials): |
SAMPLING DATA:
Date: g— 20 4 C Color ORP (Eh)| S.C. Temp. Turbidity DO Sal. pH
Time: (Visual) | (+/-mv) | (mS/cm) (C) (NTU) (Meter, mg/l) (%) 519
Method:
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Dissolved Oxygen:
Equipment: HACH Digita! Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time:  { & ‘b ?
Range Used: Range Sample Vol. ]Cartridge l Muttiptier Titration Count l Multiplier | Concentration
D 1-5 mg/L 200 ml 0.200 N 0.01 x 0.01 = mgfl
D 2-10 mg/L 100 ml 0.200 N 0.02 % 0.02 = mg/L
CHEMetrics: . & ma/l
Notes:
Alkalinity: Analysis Time: /€ 2 &
Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: [:]
Range Used: Range [Sampie Vol. lCartridge l Multiplier Titration Count Multiplier LConcentration
D 1040 mg/L 100 mi 0.1600 N 0.1 & x 0.1 = mg/L
E‘ 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
(X 100-400 mg/L 100m  1.600N 10 ?Jﬁg‘& 235 x1.0 =27FS mgi
D 200-800 mg/L 50 ml 1.600 N 2.0 & x2.0 = mg/L
D 500-2000 mg/L 20 mi 1.600 N 5.0 & x5.0 = mg/L
D 1000-4000 mg/L 10 ml 1.600N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: (> A J E s
CHEMetrics: mg/L
Notes:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.;
Carbon Dioxide: -
Equipment: HACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: { 6 45
Range Used: Range ISampIe Vol. 1Cartridge ] Muttiplier Titration Count I l Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mg/L
D 20-100 mg/L 100 mi 0.3636 N 0.2 x 0.2 = mg/L
) 100-400 mg/L 200m  3636N 10 2 1P x1.0 =122 PmglL
D 200-1000 mg/L 100 mi 3.636 N 2.0 x2.0 = mg/L
CHEMetrics: mgil
Notes;
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tt

tra Tech NUS, Inc. Page __of __

Sample IDNo.: [2 GLMMP S & |
Sample Location:

Project Site Name: Site (B Blda. RUZ
)
Project No.: N D124 7 ONe G

Sampled By: Duplicate: [
Field Analyst: Blank: O
Field Form Checked as per QA/QC Checklist (initials): | |
SAMPLING DATA:
Date: +— u < Qr Color ORP (Eh) S.C. Temp. Turbidity DO Sal. pH
Time: (Visual) (+/- mv) | (mS/cm) ¢C) (NTD) (Meter, mg/l) (%) SO
Method:
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Dissolved Oxygen:
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time: 16 14’
Range Used: Range lSampIe Vol. lCartndge ] Muttiplier Titration Count T Multiplier lConcentmtion
] 1.5 mg/L 200m  0200N 001 x001 = mgiL
D 2-10 mg/L 100 ml 0.200N 0.02 x 0.02 = mg/L
CHEMetrics: _- 1 _meft 2P m
Notes:
Alkalinity: Analysis Time: /£ 2 & &
Equipment: HACH Digital Titrator AL-DT CHEMetncs {Range: mg/L) Filtered: D
Range Used: Range JSamp|e Vol. ICartridge I Muttiplier Titration Count Muitiplier J Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x01 = mg/L
D 40-160 mg/L 25ml 0.1600 N 0.4 & x 0.4 = mg/L
< 100-400 mg/L 100 mi 1600N 10 — 3L x1.0 = 2T mgi
L] 200-800 mg/L E0mi  1600N 20 & x20 = mg/L
D 500-2000 mg/L 20 mi 1.600 N 5.0 & x50 = mg/L
D 1000-4000 mg/L 10 mi 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: (2> & 2t
CHEMetrics: mg/L
Notes:
Standard Additions: g Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.;
Carbon Dioxide:
Equipment: HACH Digital Titrator CA-DT CHEMetncs (Range: mg/L) Analysis Time: i ¢ S 3
Range Used: Range JSample Val. [Cam'idge l Multiplier Titration Count 1 I Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mg/L
[_—_] 20-100 mg/L 100 mi 0.3636 N 0.2 x 0.2 = mg/L
) 100400 mgl. ~ 200mi  3636N 1.0 A4 x10 = )95 mgi
D 200-1000 mg/L 100 ml 3.636N 2.0 x2.0 = mg/L
CHEMetrics: mg/i.
Notes:
Standard Additions: Q Titrant Molarity: Digits Required: 1st.; 2nd.: 3rd.:




It

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

© NUS, Inc.

Page _of _

ject Site Name: Side |7 Blda. BHZ
ject No.: Neizu Tone é—;

ld Form Checked as per QA/QC Checklist (initials):

Sample ID No.:

Sample Location: 1’_}, N ¢

Duplicate: [}
Blank: ]

PLE COLLECTIONJANAL VSIS INFORMATION:
‘ide (§%):
xment: DR-700 DR-8 _ _ HS-C Color Chart HS-WR Color Wheel Analysis Time: | k \ 2
ram/Module: 610nm 93 Other:
centration: O.0% moL Fitered: |}
1S
Ifate (S0,%):
lipment: DR-700 DR-8 _ _ Other: Analysis Time:
igram/Moduie; 91
ncentration: mg/L Filtered: D
3 Solution: D Results:
indard Additions: D Digits Required: 0.1mil: 0.2ml; 0.3mt:
tes:
trite (NO2™-N): Analysis Time:
uipment: DR-700 DR-8 _ _ Cther: Filtered: D
>gram/Module: 60
incentration: mg/L Reagent Blank Correction: D
Standard Soiution: D Results: D
tes:
itrate (NO,-N): Analysis Tme: [ 3/«
uipment: DR-700 DR-8__ Other: Filtered: D
sgram/Module: 85
incentration: @ . ¢ C/ mg/L
Nitrite Interference Treatment: D
andard Solution: D Resutts: Reagent Blank Correction: D
sndard Additions: D Digits Required: 0.1m: 0.2mi; 0.3mi:

tes:




'H: FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tech NUS, inc. Page __ of _
Project Site Name: 1t (11 RBlda. B4z Sample ID No.:
~
Project No.._ nip12.d Zone G Sample Location: \}"nn o0
Sampled By: Duplicate: [}
Field Anaiyst: Blank: ]

Field Form Checked as per QA/QC Checklist (initials):

SAMPLE COLLECTION/ANALYSIS INFORMATION;

Manganese (Mn®"):

Equipment: DR-700 DR-8 __ HACH MN-5 Other: Analysis Time: 1 g (Y

Program/Module: 525nm 41

Concentration: L A mg/L Filtered: D
Digestion: L—_]

Standard Solution: D Results: Reagent Blank Correction: D

Standard Additions: D Digits Required: 0.1m!: 0.2mt: 0.3m!;

Notes:

Ferrous Iron (Fe*’):

Equipment: DR-700 DR-8__ IR-18C Color Wheel Other: Analysis Time:
®rogram/Module: 500nm 33

Concentration: B.pd mg/L Fitered: ]
Notes:

Hydrogen Sulfide (H,S):

Equipment: HS-C Other: Analysis Time:
Concentration: mg/l Exceeded 5.0 mg/L range on color chart: D
Notes:

QA/QT Checklist:

All data fields have been completed as necessary: ]
Correct measurement units are cited in the SAMPLING DATA block: [:]
Mulitplication is correct for each Muftiplier table: D

Final calulated concentration is within the appropriate Range Used block: D
Alkalinity Refationship is determined appropriatly as per manufacturer instructions: D
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D
Title block is initialized by person who performed the QA/QC Ckecklist: D




GROUNDWATER SAMPLE LOG SHEET

Page_ _of
PrOJectSte Name: A 177 Blda. BUZ Sample IDNo.: 7 s e
Project No.: NEezY 2 ore G Sample Location:  p» ., O e
Sampled By: N
[] Domestic Well D C.0.C. No.: ‘
R Monitoring Well Data Type of Sample:
"] Other Well Type: [] Low Concentration
[] QA Sample Type: [1 High Concentration

SAMPLING DATA:
Date: 7-20 - \Tf (fi' Color pH S.C. Temp. Turbidity DO Salinity Other
Time: FEAYES Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method: Clooe | (R0 27 1 3 e
PURGE DATA:
Date: 7/~ QA06~%47 Volume _bH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method: Slacas Phice o Initial XA 1501288 | YA A D
Monitor Reading (ppm): 1 < ,’}7 5| 75 6 = [ L
Well Casing Diameter & Material 2 5 C|LSITIAER Lt~ I
e /0 Dt S S e el I R T
Total Well Depth (TD): S 3 ‘
Static Water Level (WL): 5. f
One Casing Volume(gal/L): /" D%

Start Purge (hrs): yiolexs

End Purge (hrs): 1177

Total Purge Time (min):
Total Vol. Purged (gal/L):

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
EIBY )y EOB; MIBE HCf 2K 40l Uial: 22099
A Ahine D% [ L appeC 2207

18

OBSERVATIONS / NOTES:

BT N- A mmmlimakiar

I Signature(s):




GROUNDWATER SAMPLE LOG SHEET

Page___ of _
Project Site Name: AT Rida . BY2 Sample IDNo.: 7 i NID ST
Project No.: NOJIZY Zcne G Sample Location: Vb
Sampled By: w2 /S TTH
[] Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:
[ Other Well Type: [] Low Concentration
{] QA Sample Type: {] High Concentration
SAMPLING DATA:
Date: TAS - Color pH S.C. Temp. | Turbidity Do Salinity Other
Time. Al O Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method: ~ 'xfﬁf‘ ol
PURGE DATA:
pate: 7~ RO -~ Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method S/oes Pacese nial /379 | 2301262 | /9 1357
Monitor Reading (ppm): v 1 = P i T z -72{
Well Casing Diameter & Material 2 o~ ST G, C} = | P
e PVG QY 3 aSsASRlac s | < 132
Total Well Depth (TD): sl o |
Static Water Level (WL): e L;;‘?
One Casing Volume(gallL): /OS'
Start Purge (hrs): /@ A8
£nd Purge (hrs): ST
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
ETgl wJooh . pmTrs Epn | A~ 2ROt el 7-20-Y%
' ‘TAH l — 2% [ L owvebec .7'9‘1‘;*(\

OBSERVATIONS / NOTES:

Circle if Applicable:

Signature(s):

MS/MSD | Duplicate ID No.:

g\’l/ﬁq ,/ 4
| >




APPENDIX C



Client: CLEAN

Company: E/A&H

Location: NAVAL BASE CHARLESTON

Project: 2907-08450

FALLING HEAD SLUG TEST NBCGGDGO00Z2

10.

Displacement (ft)
o

] ITIUHI ] lllll”l 1 11117"1

0.01

0.001

DATA SET:
GOO2FAL . AGT
04/09/97

MULRRRRL

—

/

Illllllllllllllllllllll

| AQUIFER MODEL:

Unconfined

SOLUTION METHOD:
Bouwer-Rice

Lt Ltiln

PROJECT DATA:

E test date: January 1997
Z

~ TEST DATA:

= HO = 1. ft

rc = 0.083 ft
rvw = 0.3125 1t

L=5. ft
b =5, ft
H=25. ft

PARAMETER ESTIMATES:
K = 0.0002064 ft/min
yo = 0.9928 ft

i IHHLI

]
-
-
-]

0.

6.

12. 18.
Time (min)

24. 30.

AQTE'




o

Client: CLEAN

Company: E/A&H

Location:

NAVAL BASE CHARLESTON

Project:

2907-08450

RISING HEAD SLUG TEST NBCGGDGO0OZ2

Displacement (ft)

lO.EIIII]IITFIIFI | | l =

- .

- :\ =

= -

[ 3

- .

B —

0.1 = —

- ]

: -

0.01 = —]

= =

E —
0.001 , | | I {1 1 1 ' } | I | , I I |

0 6.4 12.8 19.2 25.6 32.

Time (min)

OATA SET:
GOO2RIS . AGT
04/08/97

AQUIFER MODEL:

Unconfined

SOLUTION METHOD:

Bouwer-Rice

PROJECT DATA:
test date: January 1997

TEST DATA:

HO = 1. ft

rc = 0.083 ft
rw = 0.3125 ft
L =5 ft

b =5, ft

H= 5. ft

PARAMETER ESTIMATES:
K = 0.0002353 ft/min
yo = 1.184 ft




TABLE1

GROUNDWATER ELEVATIONS

SITE 17, BUILDING B42

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 1
i Groundwater
Well # Total Depth TEOE?evoaftic;flng Mezzfﬁe p \!/Dveaﬁter:,t?t P?:gg::tt.oﬂ Thiz;i?a::t @) u'gl:vati"or:

of Well (ft) (MsL) (BTOC) (BTOC) (MSL)
CNC17-M01 12 12.54 7/20/198% 8.85 ND ND 3.69
CNC17-M02 12 12.42 7/20/1999 8.73 ND ND 3.69
CNC17-M03 12 12.36 7/20/1999 8.66 ND ND 3.70
CNC17-M04 12 12.09 7/20/1999 8.41 ND ND 3.68
CNC17-M05 12 12.42 7/20/1999 8.68 ND ND 3.74
CNC17-M06D 12 12.57 7/21/1988 9.50 ND ND 3.07




TABLE 2

GROUNDWATER FIELD MEASUREMENTS

SITE 17, BUILDING B42

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Well I.D. Date Sampled Purge method Volume (gallons) Temp. (°C) pH ((Ej:&n:gcsl;ztrtny)
CNC17-M01 7/20/1999 PP 31 284 5.68 0.39
CNC17-M02 7/20/1999 PP 2.9 28.6 5.34 0.48
CNC17-M03 7/20/1999 PP 31 288 5.81 0.34
CNC17-M04 7/20/1999 PP 3.0 28.9 5.12 0.52
CNC17-M05 7/20/1999 PP 3.2 26.9 4.57 0.19

CNC17-M06D 7/21/1999 PP 8.2 272 7.06 1.71
Notes:

(°C) - Degrees Celsius

PP - Peristaltic pump, low flow technique
uMHOS/cm - Micro HOS per centimerter




TABLE 3

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 17, BUILDING B42
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Date Dissolved Alkalinity C.arb.on Sulfide | Ferrous lron Nitrite Manganese Nlt.rogen/ Sulfate | Methane
Well 1.D. Sampled |Oxygen (mgm| tmgm | PO¥% | (g tmg/l) tmg/l) tmg/) Nivate | gme | tugn®
p Ya g g (mgm g mg g g (mg/)* g g
CNC17-MO1 7/20/1999 2.60 100 301 0.02 0.07 NA 0.1 0.040 NA NA
CNC17-M02 7/20/1999 2.26 275 220 0.01 .11 NA 1.2 NA NA NA
CNC17-M03 7/20/1999 3.60 200 195 0.03 0.00 NA 1.1 0.090 NA NA
Notes:

mg/l - Milligrams per liter

ug/l - Micrograms per liter

E- Estimated Concentration

* Fixed base laboratory analysis
NA = Not analyzed




TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 17, BUILDING B42
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
PAGE 2 OF 2

Sample Sample Depth |Total Organic Vapor Headspace
Sample Location | ldentification ( Concentration (ppm)

CNC17-B06 175SB0602 2

17SSB0603

2

17SSB0604

2

17SSB0605

2

17SSB0606

50

17SSB0607

100

17SSB0608

10

175SB060S

20

17SSB0610

N
o

CNC17-807

17SSB0703

17SSB0704

17SSB0705

175SB0706

17SSB0707

17SSB0O708

f il

17SSB0709

17SSB0710

CNC17-B08

175SB0803

175SB0804

17SSB0805

175SB0806

17SSB0807

17SSB0808

17SSB0809

=
mm\:mmhma‘wm\:mmhwgmm\nmmhwmg

175580810

Y
o

CNC17-B0S

17SSB0803

17SSB0S04

17SSB0S05

17SSB0S06

17SSB0907

17SS80908

olo|~NIO || MW

anjw|wlwlw{w]w]w]w]wlw] W]l W WWINININININININ

178SB0S09

17SSB0S10

—_
o

—_
o

Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million




TAELE 4

SUMMARY OF OVA SOIL SCREENING RESULTS

SITE 17, BUILDING B42
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE10F 2

Sampie Location

Sample

Identification

{feet)

Sampie Depth

Total Organic Vapor Headspace
Concentration (ppm)

CNC17-BO1

175SB0103

3

2

17SSB0104

178SB0105

175SB0106

175SB0107

178SB0108

17SSB0109

Wl oo~

17SSB0110

17SSB0111

ala
O

CNC17-B02

17SSB0203

175SB0204

178SB0205

175880206

175SB0207

175580208

17S8B0209

Ol N0 ] w

17SSB0210

-
(en]

CNC17-B03

17SSB0303

17SSB0304

17SSB0305

NRNNTOININININIRINININI N NN NN NN

17SSB0306

[
o

17SSB0307

100

17SSB0308

17SSB0309

[Col Ne 3 NI RO NS ] - HOV)

1755880310

-
(e

CNC17-B04

17SSB0403

1758580404

CNC17-B0S

178SB0503

175SB0506

17SSB0507

175SB0508

o~ w]~]w

175SB80510

17SSB0511

UL\ S N
o

olrol~]~ 'CYIN] P
ol|o|o|a|w|w|wlwls]olo

Notes:
OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million




TABLES

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL

SITE 17, BUILDING B42

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (PPB)"
Sample Sample Sample [ Benzene | Toluene | Ethyl- Total Naphthalene | Diesel Range
Location identification ((erptt!; benzene Xylenes Organics
ee
CNC17-B01 | 17SFB01-0708 7-8 <5.0 <5.0 <8.0 <5.0 <5.0 <10
CNC17-B02 | 17SFB02-0809 8-9 <5.0 <5.0 <5.0 <5.0 <5.0 <10
CNC17-B03 | 17SFB03-0506 5-6 <5.0 <5.0 34 16 17000 1200
CNC17-8B04 | 17SFB04-0304 34 <5.0 <5.0 <5.0 <5.0 <5.0 <10
CNC17-805 | 17SFB05-0708 7-8 <5.0 <5.0 <5.0 <5.0 330 57
CNC17-B06 | 17SFB06-0910 7-8 <5.0 <5.0 <5.0 <5.0 <5.0 <10
CNC17-807 | 17SFB07-0910 8-9 <5.0 <5.0 <5.0 <5.0 140 <10
CNC17-B08 | 17SFB08-1011 2-3 <5.0 <5.0 <5.0 <5.0 170 <10
CNC17-B08 | 17SFB08-1011 2-3 <5.0 <5.0 <5.0 <5.0 <5.0 <10
CNC17-B09 | 17SFB09-1011 7-8 <5.0 <50 <5.0 <5.0 1100 130
NOTES:

oy

less than the instrument detection limit.
PPB - parts per bilion

aboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are

report




TABLE 6

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 17, BUILDING B42

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Sample Sample Laboratory Screening Date (PPB)’ -
Location Identification Benzene | Toluene Ethyl- Total Naphthalene Diesel R'ange
benzene Xylenes Organics

CNC17-B01 17GFB01-16 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC17-B02 17GFB02-16 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC17-B03 17GFB03-16 <1.0 <1.0 9.8 3.1 540 1.4
CNC17-B04 17GFB04-16 <1.0 <1.0 <1.0 <1.0 8 0.1
CNC17-B05 17GFB05-16 <1.0 <1.0 <1.0 <1.0 21 0.2
CNC17-B06 17GFB06-16 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC17-B07 17GFB07-16 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC17-B08 17GFB08-16 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC17-B09 17GFB09-16 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
NOTES:

(1) Laboratory screening data were analyzed using USEPA Method 8260.

Compounds not detected are reported as less than the instrument detection limit.
PPB - parts per billion
NA = Not analyzed




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 17, BUILDING B42

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Soil Boring / Benzene Toluene Ethyl- Xylenes Benzo(a) Benzo(b) Benzo(k) Chrysene leehnzo(a.h) Naphthalene
Sample No. Sample Date (ug/kg) (ug/ka) benzene (total) anthracene fluoranthene fluoranthene (ugrkg) anthracene (ug/kg)
' (uglkg) (ug/kg) {ug/kg) (ugfkg) (ugfka) (ug/kg)
raes 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNC17-B01/
17SLB010708 17-May-99 <6 <6 <6 <6 <430 <430 < 430 <430 < 430 <6
CNC17-B02/
17518020809 17-May-99 <5 <5 <5 <5 <430 < 430 < 430 <430 < 430 <5
CNC17-B03/
17S1.B030506 17-May-99 <5 <5 <5 <5 < 430 < 430 <430 < 430 <430 22.00
CNC17-B04 /
175LB040304 17-May-99 <5 <5 <5 <5 < 400 < 400 < 400 < 400 < 400 <5
CNC17-B0S /
17SLB050708 17-May-99 <6 <6 <6 <6 <430 <430 <430 <430 < 430 <6
CNC17-B05/
17S1LB050708D 17-May-99 <6 <6 <6 <6 <430 <430 <430 <430 <430 <6
CNC17-B07/
175LB070803 17-May-99 <5 <5 <5 <5 <430 <430 <430 <430 < 430 <5
CNC17-B09/
175LB090708 17-May-99 <5 <5 <5 <5 <430 <430 <430 < 430 < 430 <5
CNC17-TLD) :
01TLO0103 17-May-99 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in micrograms per kilogram (ug/kg).

NA - Not analyzed
() South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.

@ Trip blank




SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER

TABLE 8

SITE 17, BUILDING B42
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Monitoring Well/| Sample | Benzene Ethyl- Toluene Xylenes Naphthalene Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h) MTBE
Sample No Date (uglL) benzene (uglL) (total) (ugi) anthracene | fluoranthene | fluoranthene (uglL) anthracene (uglL)

ample fo. g (uglL) g (ug/L) g (uglL) (uglL) (uglL) g (uglL) g
RBSL™ 5 700 1000 10000 10@ 109 10@ 10@ 10@ 10 @ 40

CNC17M-01/

17GLMO101 20-Jul-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17M-02/

17GLM0201 20-Jul-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17M-03/

17GLM0301 20-Jul-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17M-04 /

17GLMO0401 20-Jui-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17M-05/

17GLMO0501 20-Jul-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17M-06 /

17GLM0O601 21-Jul-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17M-06/

17GLMO601D 21-Jut-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

CNC17TL® /

17TLO04G1 20-Jul-99 <5 <5 <5 <5 <5 NA NA NA NA NA <5

CNC17TL® /

17TLO0501 21-Jul-99 <5 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in ug/L.

NA - Not analyzed

™ south Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water.
@ The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHs.

@ Trip blank
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