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Response to EPA Region IV

Comments on the Quarterly Groundwater Monitoring Report

Second Quarter 1997

Overview of Quarterly Groundwater Monitoring Reports

The Second Quarter, 1997, Groundwater Monitoring Report is the first of four groundwater

monitoring summary reports that will be subrmtled following each groundwater

monitoring event. The groundwater data were thtended to be provided in data reports after

each quarter, which wotdd culminate in a complete evaluation of groundwater data trends

in the groundwater data s_ary report provided after the fourth groundwater

monitoring event, As identified in the fol_owing comment responses, EPA's con_.ments on

the Second Quarter, 1997, report will be incorporated into either the March )998,

monitoring report (currently under preparation) or the final report to be prepared after the
fourth monitoring event scheduled for August 1998.

General Comments:

I. Table 2-1 indicates that two wells were sampled for trfiium (dlff_at ones titan in tbo fast

sampling round (first qttarterf howewr, the dale are not included in tbo report.

Response: Tritium data were collected to evaluate the potential interconnecfion

between the fluvial and the underlying confined flow systems. The samples

were taken from the fluvial/confined system well pairs MW32/MW37 and

MW34/MW36. The data have been analyzed using a method which has

lower detection limits than the method reported in the Groundwater

Characterization Data Report. Tritium data from the first quarter samples

were not conclusive. The interconnectedne_ of the aquifers will be

evaluated and reported in the fourth and final groundwater monitoring

report. The interim monitoring reports will not be resubmitted.

2. Tabis 3-2 inc_udes _atites f_r _refiminary Renzediati_n G_ais (PRGs) f_r _n_rgtmic and organic

constil[tents How were tbose values derived? Mare explanation is needed, Same of tbose values

may not be realtstic targets for remediation for inorganic constituents. For example, ntangan_.e

has a PRG of 18.25 ,rig/L, which is lower than concentrafions nleasurpd in the fluvial deposits in
other areas in Shelby County unaffected by conlandnafion.

Response: The criteria presented in Table 3-2 are based on the lowest criteria identified

in Table 3-7 of the Final Gerleric Remedial Invesllgation/Feasibility Study Work

Plan (CHRM HILL; August, 1995), It is agreed that some of the parameter-

specific criteria are overly conservative. The criteria will be upda_d and

further evaluated in the Main Installation Remedial Investigation Report.

3, In the section dsscltssing the trace metals and VOCs, a table including results from both rounds
of data collection is needed to compare resufis,

Response: This table will be produced in the monitoring report for the March 1998,

sampling event. Data !_om all available monitoring events will be presented,

thcinthng data from the September 1997, and March 1998. sampling even_.



4. C0n_id¢ringtbonumber_f_amplasc_Il_ctedandthec_nc_n_ral/_nso]cmj_aminan_sdatected_

t_co eqtdpt*_ent blanks probably are not adeqttate to assure data q_+aiity. Additional informal�on

about sampling procedures may be contained in another doca+ment, but in order to eoaiuate tize

data co�leered and pre_nted in this report, additional infornlatlan abvut sampling and

decontaminatian procedures is needed. Where is the pump positlazled dldring pursing vs.

samphllg? What is tSe discborge rate of tSe pump. is it constant ? Were llle pumps ar bailers

used for collactlan of equipment blanks? Was blank water pumped through the pump? Were the

eqlllyment blanks clean?

Response: It is agreed that more than two equipment blanks should be taken. Four

equipment blanks were collected in each of the subsequent (September 1997,

and March 1998) sampling events. Material blanks of the ASTM Type-El

water generated with the onsE[e water purifier were taken during all

groundwater sampling events. Calcium, copper, iron, manganese, and iron

were detected in trace concentrations typical of deioulzed ASTM Type-I/
water in both equipment and material blanks. Typical laboratory

contaminants (acetone, methylene chloride, and bis(2-et hylhexyl)phthalate)
were detected in both equipment and material blarJ_.

During purging, the pump was worked up and down the saturated thickneas

to evacuate the standing water in the well. The purge was completed by

positioning the pump in the _nter of the 10-foot well screen_ slowing the
pump to a inw sustained pump rate to minimize entrainment of _,uspended

materials. After pttrgfr_g and sampling of metals, semivolatile organic

compounds, and other comlaOu_ds; the pump was removed, the well was

allowed to stabilize {or 15 minutes, then volatile organic compounds were
sampled from the center of the well screen with a bailer.

Equipment blanks were taken from the Grund los pumps by pumping water
through the decontaminated pump and an approximate 5-foot sect/on of

tubing. Dedicated tubing was used on all wells. Equipment blanks were not
eollecled from the disposable teflon bailers used on all wells.

5. Given tbot t_Eeaaalytlaal data for the V_Cs priar to1996 wer£ collected by di_ere_7t consulting `

firms, using varying sampling methods, and llte analyse5 were perfor*ned at differe*lt

laboratories, some l/mitatlan5 for data inteepretatzon should be discussed Tla: plats presented in

Figures 3-13 through 3-16 do nat represent a trend analysis, rather they are a quahlal/ve

e'aahtal/an of changes in concentrallan over tithe. Are the changes in concentration statistically
sig_l_eard?

Response: A more thorough evaluation of data trends will be provided in the third and

the final groundwater moultoring repot ts. The first two sampling rounds

(Law,1990, and ESE, 1993} were performed by different laboratories using
different sampling methods and personnel. Samples collected by CH2M

HILL {February 1996; June 1997; September 1997; and March 1998) were all

analyzed in CH2M HILL's QAL Laboratory in Montgomery, Alabama, and

the sampling technique has been consistent between sampling rounds. To

some extent, qualitative analysla of data will have to he performed since five

rounds of comparable data (including the sampling events scheduled for

March and August 1998) will not produce a stagsfically meaningful
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evaluation of seasonal varlation. Sampling events where scheduled in

periods of bagh and low precdpita fion, In the final report, trends in

concen_ation will be evaluated relative to precipitation data Limitations in

interpreta lion and laboratory and sampling method effects will also be

discussed in the final groundwater monitoring report.

6. What is the retationshfp of wcll depdr la the acatrrenee of VOCs? ln some casPs wefls that

appear to be adjacent to eariz other (i.e., MW- 2 and MW- l ti in Fig_tres 3 3 and 3-4; MW-12 and

MW-35 in Fig_re 3-5). have considerably different concentrations of VOCs or even nan-

detectable conce_tratisns adjacent to a relative high concentration. More information is needed

about the occ_frr_ice of VOC_ with reepecl to depth in the fluwal deposits and the depth of the
wells.

Response: Most of the wells are completed near the base of the _-uvial deposits;
however, records from wells MW 2 through MW-39 do not in all cases
confirm that the base of the well screen is set at the contact between the

unconfined fluvial sands and the underlying confining unit clays. Recent

groundwater extraction wells constructed along the west-central perimeter of

Durra F_eld indicate that the saturated thickness at the fluvial aquifer ranges
from 11_5 to 19.7 feet. Well construction records that do not show the

confining unit clay do show that the lO-foat well screen is saturated,

indicating that the base of the welIscreen is near the base of the fluvial sands.

An evaluation of groundwater chemistry relative to ,veil completion depth

will be provided in the final groundwater monitoring report.

7. Acouph'ofwellshadveryhighconcentrationofch/oride. Thesehataareinterestinginthat

chlorlde may be a primary conlttminant and therefore could be a conservativv tracer of a piunu:.

Anedzer pa._ibdity could be that the e/orated canton trations cazdd be the _.sldt of reductive

dechlorination of PCE/TCE and indicate that natural attenuation of contaminants is occurring.
Same discllsalan of these data is warren ted and an explanation of selection cnteru_ or rational_

far which wells were sampled for chloride and additional parameters such as nitr_te and iron.

Not clear _vby MW-36 (a Meraphzs Sand well) was sampled for cldar_de.

Response: A discussion of chloride concentrations and the results from other nat_tra] •

attenuation parameters will be provided in the third and the final monitoring
reports. Additional natural attenuation parameters were analyzed in the

March 1998, sampling event and will again be analyzed in the August 1998,
event. Rationale for selec_un of the wells sampled for natural attenuation

parameters will also be provided. Chloride was sampled in Memphis Sand
wells MW-36 and IVPeV-37 as part of a suite of groundwater quality

parameters intended to evaluate geochemical evidence for a potential

hydraulic connection between the Memphis Sand and the overlying fluvial

groundwater system. The results of this analysis is reported in Section 36.4

of the Groundwater Characterization Data Report (August, 1997).

Additional ¢hermca] data are being collected to confirm the interpretation
disoassed in this report: that there is no geochemical evidence that the

Fluvial and Memphis Sand Aquifers are raixmg in the Dunn Field Area.
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Specific Comments:

1. Page 14, second paragraph, litre 1; please delete "terrace",

Z Page l 4, second paragraph, line 3; please dehae "unit _.

g. PageI5,fi3_hparagrapb, line6;pleasechange"d_pressed"to-lowinlha-.

4 Pagel-5,1aslparagrapb, tine2;pfeasechange'likety"to possible.

5. Figure 1-2 and Figure 1-5; the locations of MW-32 and ivlW-37 are different in these figures.

Please correct accordingly.

6 Page 2-1,fifth bullet; please change "de _tered" to --pumped dry-.

Z Page 2-2, sixlh paragraph, line 2; please change "was" Io --were--.

8. Page 2-2, seoenth paragraph; zuhere _as pump posilloned during purging? Please define "a

minimum discharge capacTty".

9. Page2-2, eighthparagraph, linel;pleasedefete"ofdischargewater"

I0. Page 2-2, eighlh paragraph, line 3; please chang_ "The VOA portion of tha sample was" to -
Samples for VOC analysis were--

I I. Page 2-2, eigblh paragraph, last line; please change "VOA _ to --VOC--.

12. Page 2-2, last paragraph, line 1; please insert -of sampling equipment- after
"decontaminalion"

13. Page 2-2, last paragraph, last line; please delete "and d_aetapmenl".

14. Page3-1,firstpar_graph, linel;pleaseinsert--measured befare"groundwaler".Pleas_change
"elevation" 1o --elevalWns-, and delete "distrsbutions."

15 Page 3-1,first paragraph, line 5; please change "a grtlundwater" to --the groltndu;aler--,

16 Page 3-1, second Paragraph, lines 23; please dehae "exhibit trends m groundwaler flow'. Ple_e
cbange "an elongated central" to --are--,

IZ Page 3 1, second paragraph, line 5; please delete "apperenllg"

Ig. Page 3 1, third paragraph, last line; please delele "It is hkely that ".

1_ Page 3-2,first two lines; please change _groundwater" to -Groundreal¢/-. Please change
"trending feature...the clay." to -depression in the water labia--.

20. Page 3-2, second Paragraph; not clear what will be assessed,

21, Page 3 2, last paragraph, lines 4-6; please change "As discussed in Section 3.2.3, sample" lo -

Sample--. Please change "sample concentration" to --trace metal concentrations--. Please change
"variation" to --differences-.

22. Page 3 3, second paragraph, line I; please change " _ported" to -delected-.

23 Page3-3,fvurthparagraph, linel;pleasechange"reporled" to_letected--.
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24 Page 3 3, last paragraph, llne 1; please dtange "reported _ ta -detected-.

25 Page 3-5, _ingle bullet; please change "in Iozo t¢'Jels" to --at low concentrations--

2t; Pag_ 3-6, last paragraph, tas_ tine; please delete "conseattive".

27. Table 3-2; please add definition af J, U, =, S and C.

Response la Specific Comments: Specific comments 1-27 are accepted and will be

incorporated in the tl_rd groundwater moniloring

report. Some of these specific comments may not be

applicable if there are changes in the text.
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RESPONSE TO EPA REGION IV

CONUMENTS ON THE QUARTERLY GROUND-WATER MONITORING REPORT

THIRD QUARTER

The fol]owing commems have been incorporated into the March 1998 Groundwater Qua_erIy
Report:

i. A thorough review of all figures in the report is necessary. Several figures (1-1 througir

1-5, 3-1 through 3-9) have inacc.racie$, missing data or the data presented are

inconsistent with the respective wrfiten seclions of lhe report. For example, bl Figure 1-5

MW-42 (confining unit at 216. IO feet elevation) is located benveen t_vo glO feet alevation

isapleth$, Should be an additional isopleth here? Figures contents should accurately

reflect the figure titles and vice versa. For examphi, d_e title for Figure 3-4 includes

"Groundwater Elevations" which are not present in tbe first four graph& FigurP 1.2

includes soil borings while the figure title species "... Well Locations ". Also, symbols

used in figures need to be consistent in order for the reader Io compare and contrast the

data (see Figure 3-9, symbols for the metal change among the graplls). Data discussed

in the repor_ should be accurately represented on the figures and figures with data should

be properly di._cussed (see Figures 3-4 and 3-9, pages 3-9 and 3_lO). 171e graphs for

Figure 3-4 do not show any September 1997data atihough the report discusses this data.

Also. the x-axes of the grapbe for Figure 3.9 do not list "1993".

Response: All figures have been thoroughly reviewed for completeness of data and

consistency with the text. Regarding Figure 1-5, the next isopleth greater

that 216.1 would be 220. There is no data that supports this interpretation.

Figures have been modified to appropriately reflect titles and vice versa.

While the title for Figure 3 _. includes "Groundwater Elevations", the first

four graphs do not include this information because an elevation re fe_ence

datum has not been surveyed for these wells. The depth to groundwater is

known, but the groundwater elevation could not be calculated. Figure I-2

was revised to read "Groundwater Monitoring Well and Soil Bonng
Locations".

The symbols in the figures have been reviewed for consistency. Different

symbols must be used for the moallonng well locations in the figures

showing distribution of metals (Figures 3-8 and 3-10 through 3-13). The

smaller size "bubbles" used to demonstrate the distribution range of

concentrations axe similar to the monitoring well Iocauon symbols used in
the remaining figures.

The text has been revised to accurately represent the figures. The data in

Figures 3_I and 3-9 has been appropriately addressed in the text. The

graphs for Figure 3-4 have been revised to show September 1997 data.

The x-axes of the graphs for Figure 3-9 have been modified to include all
sample data to date.
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RESPONSE TO EPA REGION IV

COMMENTS ON THE QUAR 1 I_.RLY G ROUND-WATER MONITORING REPORT

THIRD QUARTER

2. There are questions conceroing tv_l] Iocalion$ oll Figure ] g. I,_ly is MW-32 missing?
Why is MW-6 present twice ? Are MW-28, MW-46, and MW-49 located thslde or outside

the Dunn FroM? Wgy is there a well symbol near MW-35 that has no well designation ?

Depending on the d_'gree of error, some revlMons to the potentiometrtc surface, and the

base of fluvial depositions maps may be necessao'.

Response: Figure 1-2 and all other figures have been thoroughly reviewed and revised

to show the correct locations of all monitoring wells. The previous

interpretations made from these maps are not impacted by any of the
corrections.

Page 2 1, bullet number 4 reports the use of submersible pump or disposable bailers for

well purging. However, in the "Purged Logs" appendix, the notes indicate that MW-16

was purged with a bailer that was decontaminated. Does this mean some of your wells
were purged with non-disposable bailers?

Response: The box was incorrectly checked in the field. All wells were sampled with
disposable ballets, and none oftbe bailers were reused,

Items listed in "Notes '" at the bottom of Table 2-1 do not accurately reflect data that is

included in the Table. For example, trbuim, peslicides/PCBs and herbicides are nor

hzchlded in the "Analysis" column. # would be helpfM if tables had pagu numbers
_ncluded on them.

Response: Table 2- I has been thoroughly reviewed and revised to reflect the

analytical parameters for the March I998 sampling event, B_ed on the

report format, all tables are included at the end of the section for ea.sy

reference and to maintain a high degree continuity of text while reading

the document. Numbering the figures/tables is not standard for this format.

A briefdiscusalon is warranled an the meaning of "PRG ", "PRG Basis ", "Background"

and "Background Basis" columns in Table 3-2. gqly do some of lhe columns have values
and others not ?

The criteria presented in Table 3-2 are based on the lowest criteria

identified in Table 3 7 of the Final Generic Remedial

_vesrigatldn/Feasibility Study Work Plan (CHgM HILL; August, 1995).
For the constituents that do not have values, associated PRGs will be

further evaluated in the Main Installation and Dunn Field Remedial

Investigation Reports. A note will be added to the bottom of the table
indicating the source of these data.
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RESPONSE TO EPA REGION IV

COMMENTS ON THE QUARTERLY GROUND-WATER MONITORING REPORT

THIRD QUARTER

Figures showing the dislribution of VOC concentrations with isopleths warrant more

review. Some figttres show i_opleths which do not agree with the data pobzts (Figures 3-

2 and Figures 3-5 through 3 7), For proper evaioation of the dala, please provlde

background data, either in a table, figure or some other format.

Response: The figures showing the distribution of VOC arc brand on the

concentrations contained in Table 3-2. There are some cases where a well

with a high concentration is located very close to a well with a low

concentration. The most conservative approach is to establish isopleths

that are based on the higher number. As suggested, all figures have been

reviewed for any possible errors, and revised accordingly.

According Io the contaminant concentration figures and the water-level elevation figure

io the report, some wells at the site were apparently neither sampled for water quality

analyses nor measured for water-levM elevations during the September 1997

invesligation. There should be some discussion as to the reason(s) for dds.

Response: Some wells were not sampled because they _ dry (MW-7) or they were

included in the monitoring progranl (MW-I8 and MW 27). For MW-2

through MW-7, a reference datum is not available, and therefore

groundwater elevalions are not known. However, depths to groundwater
were measured for all wells.

All wells containing enough water to allow for sample collection will be

included in the September 1998 sampling event,

References used in the report need to be represented in Section 5,0 (References). For

e_ample, there is no refer_nc_ listed in Section _O for Figure 1-1 (the figure denotes the

source as "Etlgioeering-Sc_ence, 1993 ") and there is no reference listed in Section _0

f_r Figure 1 3 (the figure denotes the source as "Parks, 1990").

Response: The appropriate references will be added to Section 5.

PAII_ 98_40_,C_ COP*_S_7 EPA COM_RE_OC_ 3
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T/us report summarizes the results o_ groundwater elevation and water quality data

collected dunng _he Defense I_stribuflon Depet Memphis (DDMT) March 1998 quarterly

groundwater sam[0]ing event. The reporL is organized into the following sections:

Secti(m 1 _ InlToduction and summary of DDMT background information

Section 2 - Summary o_ field sampling methods

Su_ct_on 3 - Sumn_ry of groundwater elevation and sample analytical data

Sectlon 4 - Conclusions

Section 5 - Re fer_nces

Dala qualily evalua _ion results, analybcal da_a tables, field purge and sample logs, and field
noles are presentecl in Appendices A through D, respectavely. Laboralory azu_lytical data
sheets have been archived in the DDMT project files at CH2M HILL.

These quarterly groundwater data were collected to support ongoing Remedial

Invcstlga_on/Feasibility $1udy (RI/FS) activities at the DDMT facility, DDMT was placed
on the Na_on_] Priorities List (NPL) and must fulfill requirements under the

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and

the National Oil and Hazardous Substances Pcllu_on Contingency Plan (NCP). The

remedial prc4:ess under CERCLA and NCP mandates that an RI/FS be performed to
determine the nature and extent of con_ rninatJon, to evaluate public health risks, and to
screen potential remedial actions.

Previous well installation and o_roundwater Sampling activili_ (see Secllon 1.2) through

1993 indicated the presence of organic and inorganic constituents exceeding levels of

concern primarily at Dunn Field, but also a_ other Iocatlor_ wilhin the main DDMT _acilily

area. in January and February ]996, DDMT expanded the groundwater monitonng
network by in, tailing adclifionn] _'#el]_ to evaluate the exbent of contarnina Lion west of Dunn

Field and to provide additional upgradient groundwater quality data.

The purpose of this quarlerly groundwater sampling repot[ is to preseni and summarize the

_roundwater elevatlon and water clu alil _ da_a collected from the rnonit orin B wells ai the

DDMT facillt_ m March 1998. Thi_ report also summarizes the spatial and _emporal
distribu_on of these data compared to data previously coUecled from these well_.

The groundwater elevation and water qualil 7 data in this report were collected in

accordance with the requirements of O/J-_ Field Sarnplin_ Plan (FSP) (CH2M I-1]LL, 1995).

OU-4 cor_sisIs of the former and currem hazardous materials storage buildings, Buildings

319. 629, and 835, and the Defense Reut_lizaflon and Marketing O*_fice (DRMO) buiJ dings
and stockyards. The geographical coverage of OU_ includes an area of _uspected

interaction between the Fluvial and Memphi_ Sand Aclui_ers; therefore, the scope of OI3-4

was expanded to include site-wide groundwater flow and contaminant Iranspor t.
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1.1 FacilityBackground

DDMT is situated on 642 acres in Shelby County, Memphis, Tennessee, in the extreme

southwestern portion of the state (Figure l-l). Located approximately 5 rmles east of the

Mississippi Pdver and just northeast of the Interstate 240-interstate 55 junction, DDMT is in

the south-cenlTa[ section of Memphis, approximately 4 miles southeast oI the Cen_a]

Business District and 1 mile northwest of Memphis International Airport. Airways
Boulevard borders DDMT on the east and provides primary access to the installation. Durra
Avenue, Ball Road, and Perry Road serve as the northern, southern, and western

boundaries, respectively, to the Main Installation. Dunn Field, the only known waste

disposal area at DDMT, is located just north of the Main Installation. Person Avenue, Kyle

Street, and Hays S_reet serve as the northern, western, and eastern boundaries, respectively
to Dunn Fie d

The Main Installation consists of approximately 110 buildings, 26 miles of railroad ta'acK

and 28 miles of paved streets. The facility has approximately 5.5 million square feet of

covered storage space and approximately 6 million square feet of open space

Pasl activities at DDMT include a wide range of sic.rage, distribution, and maintenance

practices. Dunn Field has been used as a landfill area (northwest quadrant), storage area for

mineral stockpiles (southwest and southeast quadrants), and pistol range (northeast
quadrant). Activities within the southern portion of the Main Installation have included

hazardous material storage and recoupment (Building 875), san dbl a sting / paln fing activities
(Buildings 1086 through 1089), and maintenance (Building 770) Other activities

documented to have occurred in this area of the installation include polycMorinated

biphenyl (PCB) txanslormer storage (near Building 274), pesticide/herbicide stoeage and

use, and tire track pump tesfng (Lake Danlelson). The northern portion of the Main

Installation has a history of hazardous materials storage, treatment of wood products with

pentachlorophenol (Building 737), and storage of items awathng disposal. Specific building
and facility location are provided in Drawings 1 and 2 of the FinM Generic Remtedu8

Investigation/Feasibility Study Work Plan (US. Army Corps of Engineers, Huntsville Division
[CEHND], 1995).

DDMT was issued a Resource Conservation and Recover.,, Act (RCRA) Par_ B permit

(No, TN4 210 020 570} by the US. Environmental Protection Agency (EPA), Region IV, and

the Tennessee Department of Environment and Conservation (TDEC) on September 28,

1990. Subsequently, in accordance with Section 120 (d)(2) of CERCLA, 42 U.S.C. 9620(d)(2),

EPA prepared a final Hazard Ranking System (HRS) Scoring Package tot DDMT. On the

basis of the final HRS score of 58.08, EPA added DDMT to the NPL by publication th the
Federal Regisl_ (BR), 57 FR 47180 No 199. on October 14, 1992.

As a resnlt of DDMT's status as art NPL site, it was agreed that the investigation of all

applicable sites would proceed under the CERCLA process for remediation (remedial

investigation, feasibility study, proposed plan, record of decision, remedial design, and

remedial action). To date, 55 monitoring wells have been installed (Figure 1-2) as part of
the investigative phase to characterize site conditions.
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1,2 Hydrogeology

1.2.1 RegionalHydrogeology
S_tlon 2 4 of the Final Generic Renzedial Inuestigafion/F_'asibi/ity gtlldy Work Plan (GEHND,

1995) provides a thorough discussion of the regional geologic and hydrologic features

applicable to DDMr Recent work by Kingsbury and Parks (1993) and Parks and

Carmichael (1988) also provides insight into the hydrogeologie se_ng. In particular, the

unit called the Jackson Formation/Upper Claibome Group in Parks' earlier publications has

been further defined The Coc_ield Formation is nov¢ recognized as a member of the

Claiborne Group in western Tennessee. Figure 1-3 present_ a general crow section of the

Memphis area extending southwest to northeast across Shelby County. Of the geohigl c

units shown, the following are applicable to groundwater flow and contaminant frza_spor t
condifions at DDMT.

Loess Loess is a semi-cohesive eolian deposit composed of silt, silt)" clay, silty fine sand, or
mixtures thereof. It mantles the ground surface over wide areas of the centwa] United State_.

Loess typically occurs above the alluvial (terrace) deposits and is thickest along the bluffs

overlooking the Mississippi Alluvial Plain. Its maximum thickness is reported to he about

65 feet; it thins considerably toward the east. Locally, Loess may contain thin,

discontinuous, fine sandy layers enclosed within silts and silty clays.

Fluvial (Terrace) Deposits. Quaternary and possibly PIfucene Age fluvial deposits exist
beneath the uplands and valley slopes of the Gulf Coast_] Plain and are the remnant_ of

ancient alluvial deposits of either existing sh'eams or an ancient drainage system. The

fluvial deposits consist primarily of sand and gravel with minor lenses of clay and thin

layers of iron-oxide cemented sandstone or conglomerate. These fluvial deposits range from
zero to f00 feet in thickness and underlie the loess. The upper and lower surfaces of the

fluvial deposits have been eroded, causing the thickness to be highly variable. Locally, in
the Memphis area, the fluvial deposits may be absent (Graham and Parks, 1986). These

deposits represent the upper aquifer at DDMT, herein termed the Fluvial Aquifer.

Jackson, Cockfi eld, and Cook Mountain Formations. The Late Eo_ene Jackson Formation

and upper part of the Claiborne Group lie beneath the fluvial (terrace) deposits. The upper
Claiborne consists of the Jackson, Cockfield, and Cook Mountain Forma fion._. Because of
fuhologic siw31arities, the Jackson Formation and the Cockfie]d Formation cannot be

reliably subdivided in the subsurface of the Memphis area. The Jackson/Cockfield

Formations consist of sand, silt, clay, and lignite beds. The preserved sequence is
predominantly Cockfie]d, but in the nor thwestem part of the Memphis area the Cockfield is

overlain by the Jackson Formation (Kingsbury and Parks. I993). The Cockfleld Formation is

typically composed of clay and silt in the upper part and sand in the lower part, although

locally this may be reversed (Parks and Carrnichael, 1988). Lignite beds, up to 10 feet in
thickness, occur in the clays, silts and sands. The base of the Cockfield Formahon is faulted

and dips to the west at a rate of 10 to 40 feet per mile.

The thickness of the Jackson Formation is reported differently in the literature. KAngsbury

and Parks (1993) report a range of zero to g0 feet, while Parks and Carmlchael (1988) report

a thickness ranging from zero to 150 feet. Where the Jackson Formation is present, the
Cockfield may be from 235 to 270 feet in thickness. In other places extensive erosion has
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caused the thickness to be highly variable. The Cockfield is generally an unconfined water-

table aquifer (Parks and Cannichael, 1988), and it provides water for some public and
industrial uses,

The Cook Mountain Forma flon is the lower confining unit to the Cockfield and generally

consists of clay, silt, and sand. Kingebury and Parks (1993) report that its thickness ranges

from zero to g0 feet in the Memphis area, while Parks and Carmichael (lg88) report a
thickness ranging from zero to 150 feet over the West Termessee area.

Memphis Sand (500-foot sand). The widespread terrace deposits of the Memphis Sand

were deposited during the Middle Eocene when s_reams carried extensive quantities of

sand and gravel into the Mississippi embayment area The Memphis Sand unit is composed

primarily of thick bedded, white to brown or gray, very fine-grained to gravely, partly

argillaceous, and mlcaeeous sand. Lignifie clay beds cons_tute only a smag percentage of

Iotal thickness. The Memphis Sand ranges from 500 to 890 feet in thickness, and the depth

to the top of the Memphis Sand Aquifer in the area ranges from approxima rely 120 feet to

300 feet below land surface (b]s). It is thinrtest in nor thwesterrt Payette County, Tennessee

(the northeastern portion of the Memphis gand L and thickest near the Mississippi River in

southwestern Shelby Cotmty, Termessee. The City of Memphis obtains its drinking water
from this aquifer. The base of the Memphis Sand dips to the west at a rate of 20 to 50 feet
per mile.

Graham and Parks (1986) present several lines of evidence to suggest that the Jackson

Formation/Upper Clathorne Group is not laterally continuous throughout the Memphis

area. In some areas, the Memphis Sand is directly overlain by the alinvial or fluvial

deposits, permitting the downward verhcal leakage from shallow water-bear thg zones into
the regional aquifer.

Cross-sections presented in KJngshury and Parks (1993) provide useful information about
the regional geology in the Memphis area Well ghiJ-104 is less than 2 miles west of DDMT

(Figure 1-4). It indicates approximately 75 feel of loess and fluvial deposits, underlain by a

40- foot sequence of the C ocldield Formation. Below the Cockfleld Formation, the well log

indicates a 75-foot sequence of the Cook Mountain Pormation underlain by the Memphis
Sand. The Memphis Sand occurs at an elevation of 46 feet above mean sea level (m,sl) and is.
several hundred feet thick at this well location.

Well Sh: J-167, which is about 2 miles to the southwest of the southwest comer of the Math

Installation (Figure 1-4), is on the upthrown side of the fault described below. It is also

north of Nonconnah Creek. It shows an approximate 100-foot thickness of loess and fluvial

deposits, and no Cockfleld Formation. However, approximately 70 feet of the confining

Cook Mountain Formation are encountered before the top of the Memphis Sand a t elevation
85 feet taxi,

A nor thwest_outheast trending fault is also shown passing through the Allen Wellfleld
(Kingebury and Parks, 1993). The downthrown side is to the northeast. Where the

formations have been offset along a fault plane, the Cockfield Aquifer and Memphis Sand

Aquiter could he in direct hydraulic connection, if the offset was greater than the thickness

of the Cook Mountain Formation. In the viOhity of Allen Wellfield it appears that the
Memphis Sand has been offset by about 30 to 40 feet, and the thickness of the Cook
Mountain Porma tion ks 70 to 75 feel
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1.2.2 DDMTSite-Specific Hydrogeology
DDMT is underlain by a layer of loess approximately 20 to 30 feet hfick. The lower

_aturated portion of the underlyinS terrace deposits is locally referred to as the Pluvial

Deposits Aquifer (herein referred to as the Fluvial Aquifer), which is the uppermost aquifer

beneath DDMT, Perched groundwater also e_st_ in the terrace deposits above small clay

lenses at elevations above the Fluvial Aqmfer. However, these perched water zones are

temporal and are not considered part of the Fluvial Aquifer. The Fluvial Aquifer is not used

as a drinking water source within the City of Memphis.

The upper portion of the Jackson Formation/Upper Claiborne Croup, which serves as the

base of the Fluvial Aquifer, generally consists of a high-plaslicily clay of variable thickness.

The depth to the top of the conhtung unit at OU4 ranges from approximately 70 to 160 feet

bls in the northwest portion of Dunn Field, where a depression in the top of the clay exists.
The maximum thickness of this unit is 85 feet in the northwest portion of Dunn Fie]d (STB

6, Drawing 1 of the OU-d FSP). The clay thins in the northwest portion of the main fachi_
(gTB-8, Drawing 2 of the O-U4 FSP) to S feet of sgndy, silty clay and 9 feat of interbedded
silty clay and fine grained sand.

The base of the Cockfield Formation has been mapped at an approximate elevation of

122 feet msl in well gh:J-104. Extrapolation to wells MW-36 and MW-37 shows that the base

of the Cockfield should occur at elevation 145 feet msl for both wells. Review of the

lithologic logs for these wells shows a change in formation from a dense silty clay to a
sandy clay at an elevation of 143 feet msl for MW-36 and an elevation of 145 feet msl for

MW 37, possibly signifying the grada fion from the Cockhield Formation to the Cook
Mountain Formation.

The altitude of the top of the Memphis Sand was also mapped by Kingsbury and Parks
0993). At well Sh: J-104, the unit has an upper surface elevation of 46 feet msl.

Extrapolating the upper surface of the Memphis Sand to MW-36 and MW-37 indicates

con esponding elevations of 82 feet and 93 feet, respectively. Wells MW-36 and MW-37

encountered sands at 128 and 125 feet taxi, which is approximately 46 and 32 feet above the

projected upper surface of the Memphis Sand, respectively. Thus based on regional

stratigraphic information, the lower sand units at DDMT could belong to the Cook
Mountain Pormahon rather than the Memphis Sand. Because it is uncertain whether the

confined sand aquifer underlying the Fluvial Aquifer is the Memptus Sand (as has been

assumed in previous DDMT documents), the underlying sands will be referred to in this
report as the Confined Sand Aquifer.

Groundwater flow in the Fluvial Aquifer is controlled primarily by the orientation of

erosional paleosur face of the upper clay in the Jackson Formation/Upper Claiborne Group.
A prominent feature of the Fluvial Aquifer flow system is a generally northwest.southeast

trending depression in the clay surface (Figure 3-3) located in the northwest portion of the

main facility. As discussed in Section 3.3, groundwater flow generally follows the slope of
this clay unit. The depressed clay surface may result from either an erosional surface in the

clay surface or a sand lens within the day that comprises the Cockfield Formation of the
Upper Claiborne Group. The groundwater flow direction across the Main Installation and

southernmost portion of Dunn field is controlled by this feature.
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The general orientation of the faults mapped in the Memphis area (Kingsbury and Parks,

1993) is northwest-southeast. It is likely that the or_entatlon of the depressed feature is fault

controlled. It has not been determined whether the depressed day surface results from
paleoerosion or absence of the clay.
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All groundwater samples were collected dunng this quarterly groundwater sampling event
in accordance with the OU-4 FSP (CH2M HILL, 1995). W_ter level measurements were

recorded prior to collection of the groundwater samples. During this quarterly sampling

event, breathing zone monitoring detected organic vapors at a maximum of 1.1 ppm at
MW-I2 and MW-35. Sustained monitoring indlcated organic vapor_ at levels less than 1.5

ppm, which was less than the action level (a sustained level of 25 ppm in the breathing

zone) specified in the Site Safety and Health Plan for necessitating respiratory protection.

Based on these findings, the reqnir_d personal protective equipment (PPE) was maintained
at Level D.

Before sampling, each of the monitoring wells was purged according to the following
procedure:

• The weg was located and plastic was placed on the ground around the well head.

• The well head was opened and a volatile organic compound (VOC) measurement horn
the heedspace in the welt was recorded using a photo-ionization detector (PID)
instrument.

• The volume o f water in the well was estimated using the following equation:

volume (gal) = 0 041 d 2 H
where d -- well diameter in inches

H = height of water column in feet

Note: 2-thch diameter schedule 40 PVC casing - 0.164 gal/Unear foot,

• Wells were purged using either a 2-thch Grundfos submersible pump or a disposable
Teflon bailer.

• A rcdmmum of three well volumes were purged from each well prior to samplthg.

Additional well volumes were purged_ if necessary, for stabilization of temperature, pH,
conductivity, or turbidity of the effluent. Purging was terminated if the well wa_ de-
watered.

• Physical parameter measuJremerds of the water including pH, conductivity, turbidity,

_'_clropoten tial, temperature, and dissolved oxygen were recorded initially and after
purging of each well volume.

Table 2-1 summarizes the water quality analyses, purge volumes, and physical parameter
measurements recorded for each weU sampled.

2.1 Groundwater Sampling

Water samples were collected from the well at completion of the well purging according to
the following procedures.

P _11_%1 ___1_-4 _"_ EP_:_,4 98_JT_r_'._ 2+I
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2.1.1 Sampling with Teflon Bailer

If sampling equipment was not used to purge the well, the bai]er was seasoned by

discarding the first three bailer volumes into the purge draras, Fflting of the sample
containers was initiated with the fourth bailer volume.

Nylon twine was attached to the bailer and lowered slowly into the water to minimize

agitation of the water. The bailer was lowered just enough to submerge the top, and care
was taken to ensure thai the bai]er did not contact the bottom of the we]h

VOCs were collected first, followed by semi-volatile organic compounds (SVOCs) and other

parameters as appropriate for the spedflc well. VCX:s were cofiecbed by filling the via],
with as ]itde turbulence as possible, Each via] was gl]ed until a inini_ bubb]e extended

at the top of the vial to ensure that no air bubbl_ were present in the samples.

Each sample container was then wiped clean and labeled. The _nmine_ were placed into
a protective baggie and packed into a sample cooler with ice. The chath-,ot<ustody (COC)
form was filled oul and placed into the cooler.

The sample informatlor_ was recorded in the purge/sample log, and field notes (see
Appendices C through D).

Upon complefion of each well sampling, all disposable materials (PPE. twine, plastic, etc.)
were discarded in accordance with appropriate disposal procedures. The well was closed

and locked and the sample area was cleaned up. All drums containing purge and

de_dntamination water were trartspor ted to the wastewater storage tank located in Dunn

2.1.2 Sampling with Submersible Pump and Bailer

After pur_ng was completed, the pump was positioned at the mld_creen level (screens are
at ]0-foot intervals and are based at the web bottom). The dzscharge from the Grund los
pump was slowed to a minimum discharge capacity.

Samples of discharge water were collected through the discharge hose, labeled, packed, oa_d

documented similarly to the bailed samples described above. The samples were then

analyzed for metals and SVOCs. The volatile organic analysis sample aliquots were
collected by removing the pump from the well, allowing the water to stabilize for at least 15

minutes, and then cofiecfing the sample with a bailer as described in the preceding section.

Investigation denvecl waste (IDW), well site closure, and cleanup were completed as
described below.

2.2 Investigation Derived Waste Management

All purge and decontamination water w_.s initially contained at the well head in gg-gallon
drums. These drams were transported to a polyethylene storage tank located on Dunn
Field, where the water was t_ansferred into the permanent on-site tank.

When the permanent on-site tanks is full and requires sampling, water will be collected and

analyzed for VOCs, SVOCs, Pesticides/PCtis, herbicides, and metals for IDW disposaI
according to the program requirements established by DDMT/CEHND.
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2.3 Equipment Calibration

Field instruments were calibrated daily before sampling activities began. Standards used to

calibrate the field survey izx_tntments were in accordance with those specified by the

National Institute of Standards and Technology (NIST).

All field instruments (e.g., Hnu, combustible gas indicators [CGIs], pH meters, conductivity
meters, etc) were cagbrated according to manufacturer's instructions and zeroed to

background levels at the site field office. Calibration records were kept in a field logbook by

field personnel. These daily records include, at a minimum, the following:

instrument type (e.g., PID, CGI) and model number
instlmment serial number

Type of calibration procedure used

Type of calibration gas or standard used, concentration (ppm), and lot number

Instrument reading and span (if appropriate)
Date and time of calibration

2.4 Sample Packaging and Shipping

All samples were packaged and shipped in accordance with Appendix C of EPA Region IV
Standard Operating Procedures.

All container lids were verified to be properly secured prior to shipment.

Samples were shipped in a sturdy cooler lined with a large plastic bag. A layer of

vermiculite was placed at tile bottom of this cooler inside the plastic bag liner. All samples

were placed into individual zip-lock bags and sealed. These bottles were then placed in the

cooler with sufficient space between bottles to place vermiculite or bubble wrap. Three to

four zip-lock bags of ice were placed between and on top of the samples and the plastic bag
liner sea[ed with tape.

The completed COC form was placed in a plastic baggie and taped to the inside lid of the

cooler The cooler lid was secured shut using strapping tape. Signed Custody Seals were

placed on the front and back hinges of the cooler and stickers indicating "this end up" were
placed on the ends of the cooler.

Each cooler was shipped via Federal Express for next morning delivery to the QAL-
Montgomery Laboratory.
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3.0 Groundwater Sampling Results

3.1 Groundwater Elevationsand Gradients

Sampling events are depicted in Figure _1 and listed in Table 3-1. Within the Dunn Pie]d

area, a local g_oundwater divide is apparent along the line formed by wells MW-44, MW-

54, and MW-31. North of this line, groundwater appears to flow west and northwest

toward MW-40. South of this line groundwater appears to flow west-southwest toward a

groundwater low centered in the vicinity of MW-34. The magnitude of gToundwater

gradients in this region of the facility range between approxima rely 0.0073 foot/foot and
0,133 foot/foot. The steepest gradient appears to be located southwest o| MW-14 and MW-

33. A muximum groundwater seepage velocity in this vicinity was estimated at 9,80
feet/day assun_ng the following parameters:

hydraulic gradient = 0.133 foot/foot

hydra ulic cond uclivity 22.]]|eet/day(basedontheaveragehydraulicconductivity

for the Fluvial Aquifer reported in the Groundwater C[_racterization Data R_z_r! [GCDR]
ICH2M HILL, 1997])
effuctive porosity - 0.3

Groundwater flow patterns underlying the DDMT Main Installation exhibit trends in

groundwater flow from the margin_ of the study area toward an elongated central

groundwater low oriented along a nor thwest-southeast axis; groundwater in the northeast

portion of this region apparently flows southwest toward this hiw, and groundwater in the
southwest portion of the shady area apparently flows northeast toward the low. A localized

groundwater high is apparent in the viclr_ty of _VYCV-55,The magnitude of groundwater
gradients u_derlymg the Main Installation range between approximately 0.0084 foot/foot
and 0 160 foot/foot. The steepest gradierds appear to be located in the northwest portion of

the fadlity in the vicinity of MW 55. A maximum groundwater velocity in this vicimty was
estimated at 11.79 feet/day assuming the tollowing parameters:

hydraulic gradient = 0.160 foot/foot

hydraulic conductivity = 22.11 feet/day (based on the average hydraulic conductivity
for the Huvial Aquifer reported in the GCDR)

effective porosity = 0.3

As noted in the GCDR, groundwater hydraulic gradients in the northern portion of the

Main Instagation and the area surrounding Durra Field generally conform to the gradient of
the Jackson Formation/Upper Claibome Group confining unit ctay surface. Groundwater

flow in these regions appears to be governed by the configuration of the day surface. A

comparison of the potentlometvic surface (Figuze 3-1) and confining clay unit (Figure 1-5)
surface gradients in the s,outhwest portion of the Main Insta0ation indicates that

groundwater is flowing against the surface gradient of the clay. It is likely that

groundwater flow gradients are being controlled by drainage into the northwest-southeast
Rending feature rather than by gravity flow along the surface of the day,

P_I 1_-gO-<_90RpTrxT_ _.1



291 24

Comparison of groundwater elevation measurements recorded during the March 1998

sampling event with groundwater elevations recorded during the previous groundwater

sampling event in September 1997 indlcates the following:

• Groundwater underlying Dunn Field was on average 0.88 foot higher in March 1998
than in Seplember 1997.

• The maximum difference in groundwater elevation at Dunn Fzeld was observed in MW-

36, where the groundwater elevation recorded was 10.38 feet higher in March 1998
compared Io the September 1997 data.

• GroundwaLer elevations _nderlythg the Main Installation were on average Og6 foot
higher in March 1998 than in September 1997.

• The maximum difference in groundwater elevation at the Main Installation was

observed at MW-38, where the groundwater elevation recorded was 4.03 feet I_gher in
March 1998 compared to the September 1997 data.

The temporal trends in the groundwater elevation distribution have not yet bean

determined because there is not enough data to correlate precipitation data with long term
water level data to establish meanthgbal t_nds, However, hydrographs have been
developed for strategic wells using water level data from three or more of the mosl recent

monitoring events. The hydrogr aphs are included on the graphs of concentration versus
time for select VOCs to help evaluate temporal trends in concentralaons for these

compounds, which will be discussed hi the next section. As more water level data is

collected (one more quarterly monitonng event and continuous water level data collected
by the USGS), meanmghil temporal trends should become more evident.

3.2 Groundwater Chemical Results

Numerous VOCs and metals were reported in the groundwater samples ¢oti_ted from the

Fluvial Aquifer. Table 9-2 summarizes the analytical results for the groundwater samples

collected during the March 1998 quarterly sampling event, including the concentrations of
the particular chemical constituent and a comparison of the concentre tion with DDMT

remediadon target criteria for that constituent. Table 3-3 summarizes the overall sample

counts and range of concentrations for each of the detected compounds for all of the

samples collected during this sampling event. A data quality assessment was performed on

the laboratory analytical results of the March 1998 samples. This data quality assessment is
presented in Appendix A.

The data quality assessment contained in Appendix A indicates that the organic

compounds reported in the duplicate samples were within the quab ty con_ol guidelines of
20 percent. The laboratory analyzed the samples according to the EPA methods stated in

the work plan, as demonstrated by acceptable method performance documented in the data

deliverable contained in Appendix B. Matrix spike and spike duplicate accuracy and

precision results indicated that the specific sample matrix did not significantiy interfere

with the final numerical result and that the data can be used without further qualificatiort.

Rye man-made VOCs were identified in the GCDR as the primary chemical constituents of
concern at the DDIvlT faoIity. The spatial distributions of these constituents from the

March 1998 quarterly sampling event are disc_assed in detail. The concentrations of the

detected VOCs and metals from the March 1998 sampling event were also evaluated as a

p_113K1O_A_B 41*_REpO_F,4_,F_rT_rC_c _.2
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group to assess how their concentrations and distributzons varied with lime and location.

Data reported for 1989 and 1990 were taken from the Remedial InuesIigatlon a] DDMT (Law,

1990); data for 1993 were taken from the Groundwaler Monitoring Restdts at DDMT

(Environmental Science and Engineering [ESE], 1994); the 1996 water quality data were

taken from the GCOR; the June 1997 da[a were taken from the second quarter Quarterly

Groundwater Monitoring Report (CH2M HILL, 1997); and the September 1997 data were

taken from the third quarter Quarlerly Groundwater Monitoring R_ort (CH2M HILL, 1997).

These data were compared to the March 1998 groundwater quality results to perform a

trend analysis of select orgamc and inorganic constituents. Well_peclfic groundwah=r
analytical data are nicluded in Appendix e.

3.2.1 Distribution 0t Organic Constituents

Figures 3-2 through 3-6 show the aerlal distributions and concentrations o( VOCs at DDMT.

The VOCs depicted in these figures were identified during the GCDR as the primary

constituentsofconcern. Ingeneral,thespecificchemical constituentsand spatial

distributions reported durth 8 this quarterly sampling event were consistent with those
previously reporied at DDMT. The concentration of VOCs varied across the site from a low

of I microgram per liter (_g/L) to a high of 3,200 Itg/L (TCE at Ml_V-12), Similar to
concentrations noted in the GCDR, the highest concentrations of VOCs were detected
within the northwest corner of Dunn Field.

1,1-Dichtoroethene (1,1-DCE), L1-DCE was reported in nine wells during the March 1998
quarterly sampling event. Figure 3-2 shows the distribution of ],I-DCE, This compound
was reported in six weUs located alon 8 the northern portion of Du_n Field and in Liltee off-

site wells, MW-31, MW-40, and MW-51. I,I-DCE was not reported in any wells thca ted on
the Main L_ta]latien (Figure 3-2), 1,1-DCE was reported m off_ite wel] MW_J0, where it

had not been detected in samples enilected during September 1997, and 1,1-DCE was not
detected in wen M_V_5 where it was detected in the September 1997 ,samplthg event, The

highest detechon occurred in MW-07 (47 Jg/L) located at the northwest botmdary of Dunn
Field. 'I_ne concentrations of 1,1-DCE in the other monitoring wells were similar to those

reported in the j'une 1997 sampling event for each respective well. OveraI] there was a slight
decrease in the concentrations observed in the March 1998 event over those observed in
September 1997,

Tetrachloroethylene (PC;E). The occurrence of PCE was widespread during the March 1998
groundwater sampling event, similarly to what was reported in the last three events. PCE

was reported in 23 wells located both on-si_e and off-site (Figure 3-3). Dudng thisevent,
PCE was reported in off-site wells MW-31, MW-32, MW-47, MW-51, and MW-54,

Concenfratlons of FCE ranged from I _g/L to a high of 100 I_g/L in MW-]. Overall there
was a slight decrease in the concentrations observed in March 1998 compared to those

observed in September 1997, A]I of the wells with reportable levels exceeded the

background and Proposed Remediation Goal (PRC) concentrations for this compound.

PCE was reported at four areas ozx DDMT, as shown in Figure _3. These areas, which were

noted in previous quarterly reports, have not changed significantly. The largest of the four
plumes is centered on the western and no_hwestem boundary of Dural Field, The second

detection of PCE in wel] MW-54 (2 pg/L in both h_tances) indicates that the plume has

expanded to the west, Also, the PCE concentration has increased in MW-51 (located north

PM 13_30_,l_ 88 4 Thai EFOliO4 9 8 F_m_ j[:q_ _.3
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of Dunn Field), the northernmost control we1] for the site has remained constant at 4 pg/L

However, both concentrations are esbmated below the reporting limit, so the comparison is
an approximation. Two s_ller plumes are located in the southwest and southeast comers

of the main facibty (Figure 3-3). The plume in the southwest comer of the main facility

exhthit ed a slight decrease in size from the September 1997 to March 1998 sampling events.

The slight decrease in plume size is indicated by the ICE reporled in well MW-22 during

the September 1997 sampling; and the lack of PCE de_ection in MW-22 during the March

1998 event. The magnitude of the plume in the southeast corner of the main facility

exhibited an apparent increase from the September 1997 to March 1998 s_mpllng events.

PCE concen_r ation_ in MW 26 and MW-52 increased to 14 and 4 pg/L respectively, and the

PCEconcentrationinMW-25decreasedsllghflyto6pg/L. Since many of the vafoes are

esbmated, addnlonal groundwaler samples are necessary to _ssess the persistence of this

trend. Finally, an isolated occurrence of PCE is reported in MW 39 (8 _g/L) at a

concentrabon slightly below that de_ec_ed in the September 1997 sampling event (9 _g/L).
There are insufficient data Io correlate the PCE reported in this well with concen_-rations
from other wells on the facility.

Graphs of PCE concenb'abon versus time f(0r stTnle gic wells were developed to assess

whether lemporal trends in concentration exis_ for this compound (Figure 3_) The data
indicate thcreasthg trends from Febraary 1996 to March 1998. The most recent data (March

1998) indicate an increase in PCE concentration th 16 samples and a d_rease in _even

samples over the Septemher 1997 data. Significant decreases of PCE have occurred in off-

site wells located to the north, northwest, and west of Dunn Field. During the perlocl o1
September 1997 to March 1998, the most significant changes in PCE concentrations were

observed in welis MW-05 (a 24 _g/L decline). MW-10 (an 80 pg/L decline) MW-12

(22 pg/L decline), and MW-31 (a 44 gtg/L decline)

Groundwater elevatth_ that were available for s_ra_egic wells for a mL_murn of the three

most recent samplthg events 0"une 1997, September 1997, and March 1998) have also been

included on the graphs (Figure 34). This graphical represent ation facilitates the correlation
of temporal trends in groundwater elevation to those observed in concentration, The data

for the period September 1997 to March 1998 indlcale the following:

• When groundwater elev_bons thcreosed, PCE conceth-rations increased in two wells and
decreased in one well.

• When groundwater elevations decreased, POE concen_abons increased in four wells
and decreased in seven wells.

The only meaning fu] trend is the apparent decrease in PCE concen_allons when

groundwater elevations decrease, l_is trend is consistent with the overall _¢end of

increasing PCll concen_'ations that have been observed when comparing September 1997
data to March 1998.

Trichloroethylene (TCE). TCE was reported in four Separate locations at DDMT and was

de_ected _n 25 wells during the March 1998 quarterly sampling event (Figure 3-5). The

distribubon of TCE is generally co_islent with the dis_bution described in the Quarterly
Groundwater M_n_loring Report; however, TCE was repo_ted in five off-site locations (MW-

31, MW-32, MW _4, MW-51, and MW 54) during this quarterly sampling event, which is

consistent with the five off.ire de_echons during the September 1997 sampling event. The
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concentrations of TCE ranged trom 1 _tg/L to a high of 3,200 _.g/L at MW-12. All of the

reported TCE concentra_.o_ equaled or exceeded the background concentrations, and with

the exception of seven reported concentrations, all exceeded both b_ckground and PRG
C(3 nL_E*rl tl!a tions.

The largest TCE plume encompasses the northwest and west boundaries of Dunn Field and

extends off-ede to the west, northwest and north of Dunn Field. The plume also extends to

the sou th slightly past the boundary of the Main Instal]atlon. The concen_rahons reported in
MW_4 and MW-51 indicate that the plume configuration has expanded to the west and

north to the edge of the current monitonng well network. A shift in the center of mass

(MW-12) of the TCE plume, as suggested by the June 1997 data, is _upported by the
September 1997 data and the March 1998 data. Concentrat_or_ of TCE at wells MW-06,

MW-10, iVlV/-12. M'W 15, MW-35, and MW_I4 exhibited a decrease in ¢oncentratio_ from

the September 1007 evenL On the other hand, concenlratlo_ of TCE at MW-31, MW-32,

MW-01, and MW-54 showed an increase between the Se]ptemher 1997 and March 1998
s_mplthg events. TCE was detected for tee brst time in wells MW-14 and MW38 in the

September 1997 sampling event. During the March 1998 sampling event, no TCE was

detected in MW°I 4, and there was an estimated detection of | ppb in MW-30.

Little change in the geometry ef the other TCE pIumes identified on the Main Installation

was observed between the June 1997 and September 1997 data. There was an estimated

detection of 1 ppb in well MW42 in the June 1997 sampling event. TCE was not detected in
MW-52 in the September 1997 sampling event.

Graph_ of TCE concentration venus time for s_ategic wells were developed to asses_

whether temporal trends in concenl_ation exist for this compound (Figure 34). The data

indicate increasing trends from June 1997 to September 1997 and from September 1997 to
March 1990. The most recent data (March 1998) indicate an increase in TCE concent-cation

in seven wells, a decrease in 12 wells, and no change in four wells, when compared to the
September ]997 data. Overall, significant increases of TCE have been observed in off-site

weII5 located to the north, northwest, and west of Dunn Field. During the pe_od of
September 1997 to March 1998, the most sigIxificant changes in TCE ¢oncentralions were

observed in well_ MW-06, MW-12, MW-15, and MW-31; a 146 _g/L decline in TCE

occurred in MW-6, a 600 _g/L decline in TCE occurred in MW-12, a 134 _g/L decline in
TCE Occurred in MW-IS, and a 180 _g/L increase in TCE occurred in MW-31.

Groundwater elevations that were available for strategic wells for the four m_t recent

sampling events (February 1996, June 1997, September 1997, and March 1908) have also

been included on the graphs (Figure 3-4) Thi_ graphical representation facili_tes the

corre]ation of temporal trends in groundwater elevation to those observed in concentration.

The data for the period September 1997 to March 1998 indicate the following:

When groundwater elevations increased. TCE concentTations increased in three wells
and decreased in two wells.

When groLmdwater elevations decreased, TCE concenbra tiens increased m three wells
and decreased in seven wells.

There appear to he two meal_ng ful trends: when groundwater eleva tion._ decrea_, TCE

cencentrations decrease, and conversely, when groundwater elevations increase, TeE
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concentragom increase. This correlation should be further supported by additional

groundwater data collectecl during the next scheduled 5amplthg events.

1,1,2.2,-Tetrachloroethane (1,1,2,2-PCA). PCA was detected in sampiss co[facted from eight
we)_s dudng the March 1998 sampling event (Figure 3-6). The_e wells were located both

on and off-site. The plume delineated by these wells occurs on the western side of Dunn

Field and extends off-site to the west¸ Again, the distribution of this pinme is similar to that

described in the Quarterly Groundwater Manitoring Report¸ The values of 1,1,2,2 PCA ranged

from a low of 2 gg/L to a hlgh of 540 p.g/L in MW-12_ All detected vaines exceeded both
background and PRG concentral-lons_

The L1,2,2-PCA concentration distributions reported in the March 1998 and September 1997
data are generagy consistent+ The exceptions ilt¢lude changes in the data collected from

MW-8, MW-10 and MW-34. 1,1,2,2 PC#. was reported in MW-2 and MW-3 in the June 1997

data; however, it was not reported in the September 1997 or the March 1998 data indicating
a reduction in these we]is over the long term. The sample from well MW-10 indicated a

concentration of 2 _tg/L in the September 1997 data; however, 1,1,2,2-PCA was not reported
in this well during the March 1998 sampling event.

Graphs of ],3.,2,2-PCA concentration versus time for s_ategis welis were developed to

assess whether temporal trends in concentration exist for this compound (Figure 3-4). The
data indicate consistent and constant (neither increas@itg nor decreasing) bends l'rom

I:ebruary 1996 to June 1997, from June 1997 to September 1997, and from Septembe: 1997 to
March 1998. The most recent data (March 1998) indicate an increase in 1,1,2,2-PCA

concentration in five samples and a decrease in two samples, when compared to the
September 1997 data. Dudng the period of September I997 to March 1998, the most

significant changes in 1,],2,2-PCA concentrabc_ns were observed in wells ivlW_, M3N-11,

and MW-3]; a 90 _g/L decline in 1,1,2,2-PCA was reported for MW-_., a 47 pg/L decline in

1,1,2,2 PC#. was reported for MW-]I, and an 87 _g/L increase was reported for MW-3).

Groundwater elevatlo_ that were available for strategic wells for the four most recent

sampling events IFebruary 1996, June 1997, September 1997, and March )998) have also

been included on the graphs (Figure 34). Tths graphical representation facilitates the

correlation of tempo[a] trends in groundwater elevation to those observed in concentrataon.

• The data for the period September ]997 to March 1998 ththcate the following:

• When groundwater elevations decreased, 1,1,2,2-PC#. concentrations increased in four
wells and deck:eased in one well

• There were no wells wlth. increasing groundwater elevations and detectable
concenliago_.

The only meaningful trend is the apparent increase in L1,2,2-PCA concentrations when
groundwater elevations decreased.

Carbon Tetrachinride (C4}. C4 has been observed in two areas at DDMT. One area is

located along the western boundary of Dunn Field and extends off-site to the west. The

other area is isolated and is centered around the region in the vicinity of MW-26 on the

Main Installation (Fight e 3-7). The plume geometry described by the March 1998

groundwater data is consistent with the geometry described by the September 1997, June

1997, and February 1996 data Detected concentTations of C4 ranged from a Iow of I ,ug/L



291 29

to a high of 20 Bg/L at MW_2, The most significant change from September 1997 to March

1998 in the C4 plume geometry has occurred to the plume on Dunn Field, where well MW-

15 has decreased from 46 PglL to 3 gg/L. This finding indicates that the size of the plume
has diminished in this area

The C4 concentrations in samples from the remaining wells were generally simdar to
previously reported concentrations.

Graphs of C4 concentration versus time were developed for strategic wells to assess

whether temporal trends in concentration exist for this compound (Figure 3-4). The data

indicates consistent and constant (neither increasing nor decreasing) trends from June 1997
to September 1997 and from September 1997 to March 1998. The most recent data

(March 1998) indicate an increase in C4 concentration in three samples and a decrease in
four samples, when compared to the September 1997 data. Overall, increases of C4 have

occurred in samples from wells located along the west boundary of Dunn Field During the
period of September 1997 to March 1998, the most signi_cant change in C4 concentration

was reported in samples from well MW-15; a decrease of 43 Bg/L was reported for MW-I5.

Groundwater elevations tha t were available for strategic wells from the four most recent
sampling events (February 1996, June 1997, September 1997, and March 1998) have also

been included on the graphs (Figure 3-4). This graplfical repe_entahon facilitates the
correlation of temporal trends in groundwater elevation to those observed in eoncent_aUon.

The data for the period September 1997 to March 1998 indicate the foIJ.owing:

• When groundwater elevations decreased, C4 concentratior_ increased in three wells
and decreased in three wells.

• No detectable concentration changes of C4 were reported m wells exhibiting increasing
groundwater elevations.

The coiie]ation between C4 concentration and grotmdwater elevaboi_ produced no

meaningful trends. Additienal groundwater quality and elevation dam will be necessary to
develop meaningful trends for this analyte.

3.2.2 Distribution of Inorganic Compounds

Groundwater samples were collected and analyzed for total (unfihered) metals, Figures 3-8
through 3 13 show the concenl:r ations and distributions of five indicator metals (lead,

nickel, beryllium, copper, and chromium), These figures also show that the concentrations

of metals are varlable within the Fluvial Aquifer, with the hJgbest values tending to be
centered in the northwest quadrant of the Main Installation. This is the same general trend
as observed in previous quarterly reports and the GCDR. Tables 3-2 and 3-3 summarize the

concentrations of metals detected in grotmdwater _mp]es from the Fluvial Aquifer,

Beryllium. Beryllium was detected in trace amomtts in samples o0Jlectod from fore wells
d u _,_g the March 1998 sampling event: three located at [_an Field and one on the Main

Lrxstallation (Figure 3-8). Repo_ahle concentrations observed in these four wells ranged
fr°m a I°w °f 0.02TR _tg/L to a high of 0.04TR btg/L at MW-31. All of the ooneentra0.ol_

detected in these samples exceeded the PRG concentrations for this constituenL
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Compared to previous sampling events, bery[[ium level_ decreased sig_ fieantly th

con frast to the findings reported in the September 1997 sampling report, samples collected
during March 1998 from wells MRS3, MW-_, MW-14, MW-15, M_V-19, MW-22, MW-24,

MW -_-5,_nd MWo26 did not contain reportable levels of be_[[ium. Al,_o, in March 1998
beryllium was detected in samples from wells MW 16, MW-28, MW-30, and MW-31, while

samples/_om these wells co[[ected during the September 1997 event did not conlain

beryllium at detectable levels.

Because of the variahi[[ty in the concen_'afion of beryllium over time, me_rdngful trends

have not been established for this analyte. Currently, a decreasing trend is apparent;
however, this trend needs to be confirmed with addhional data.

Chromium. Chromium was detected in samples from five wells located act_oss the DDMT

facility and off-site (Figure 3-10) and ha trace amounts in 27 wells. Theee nf the detections

occurred in samples from wells located on Dur_ Field and two in samples from wells

located on the Main Installa[[on. Concenttataons in these samples ranged from a low of 10.9

_g/L to a high o166.6 _tg/L in well MW 36. Two of the reported concenlratior,_ exceeded

the proposed PRG value of 18.5 (Table 3-2). The highest concentration of chromium in the

March 1998 sampling was observed in the Dunn Field well, which represents a contrast to

the September 1997 data. In September 1997, the highest concentrations of chromium were

observed in the Main ll_tallation wells; the maximum concen fration of 147 pg/L was

reported in the Sample from well MW_. During the March 1998 _amp[[ng ever_t, chromium
was not detected in any of the off_ite wells

Graphs of chromium concen fration versus time for strategic we[[s were evaluated to

deterrmne temporal frencls. Figure 3-9 depicts this relationship. Long-terra fiends indicate
that chromium has been detected at the highest eoncen frations relative to the other metals.

Temporal changes in chromiura concen frations indicate a general decreasing trend betweem

the September 1997 and March 1998 sam o]ing events. I:luriztg the March sampling event,

chromium levels de_eased in samples from 16 wells and increased in samples from two

wells, as cornpa red to the September 1997 sampling event. The most significant changes hi

chromium conc'enlration over the most recent sample period were an increase of 57.5 lag/L

observed in MW-36 and a decrease of 144.7 gg/L observed in MW-20 Temporal trends
prior to September 1997 show no consister_t pattern, as chromium levels decreased between

the 1993 and 1996 sampling events and increased between the Februa_'_/ 1996 and June 1997
sampling events.

Because of the v_riabihiy in the concentration of chromium versus time, meaningful

seasonal trends are not apparent. Currently, a decreasing trend is apparent, which is
consistent with other metaL_ consti_uenL_. This trend, however, needs to be eonfirraed with
adthtio_] data to be collected.

Copper. Copper wa_ detected in one we[[ in Dunn Field and detected in trace amounts

across Du_n Field, the Main Installation area, and off-site to the west of Dunn Field and

south of the Main Installation (Figure 3-11) The single reportable detection of copper was in

web MW-I3, in the center of Dunn Field. During the previous sampling event (September

1997), the higher copper concentration (147 pg/L) was observed in the sample from well

MW-20 located on Dunn Field. None of the copper concentra[[o_ observed during this

sampling event exceeded the PRG concentratior_ of 135.05 pg/L



291 31

Graphs of copper concentration versus time for strategic wegs were evaluated to determine

temporal trends for tins analyte. The graphical representation shown in Figure 39 indicates
that copper was detected at lower concentrations than was chromium. The 1993 values

were either similar to or slightly higher than the 1990 values. For the period between 1993

and 1996, an overall decline in the copper concentra tion_ was observed, The most recent

data indicate a general decreasing trend in copper concentrations when compared to the

September 1997 data. Over this same period, the most significant changes in copper

concentrations were a 147 pg/L increase reported in well MW-20 and a 492 gg/L decrease
reported in MW-16.

Temporal trends prior to June 1997 are not consistent, as copper levels decreased between

the 1993 and 1996 sampling events and increased between the February 1996 and June 1997

evenbx, Because of the variability in the concentration of copper over time, meaningful

seasonal trends are not apparent. Currently, a decreasing trend is apparent.

Lead Lead was detected in four samples from wells located on Dunn Field and the Main
Installation and was detected in trace amounts in foux additional wells. Two detections

occurred in samples from wells located on Duma Field and two detections OCcurred in

samples from walls located on the Main Installation (Figure 3-12). Concentrations in these

samples ranged from 4.8 lag/L to 41.6 lag�L; the high was reported in sample MTeV-13. The

lead concentrations in samples from one well exceeded the background concentration of

94 lag/L, and the sample from the same well exceeded the PRG concentrataon of 15 lag/L.
There were no detected concentrations of lead in any of the off-site wells

Graphs of lead concentra_.on versus tir_e for strategic wells were evaluated to determine

temporal trends for this analyte. The graphical repre_entatthn shown in Figure 3 9 indicates

that lead was detected at lower concentrations than chromium and copper. There also has

been a generally decreasing trend of lead concentratlom; the 1990 levels were the highest.
1993 levels were intermediate, and the 1996 levels were the lowest. The most recent data

indicate a general decreasing _'end in lead concentration between the September 1997 and
March 1998 sampling events. During the period from September 1997 to March 1998, lead

concentrations decreased in two samples and increased in two samples. Over this same

period, the most significant changes in lead concentra forts were an increase of 41.6 lag/L
reported in sample MW-13.

Nickel. Nickel was detected in one well located on Dunn Field (Figure 3-13). There were

trace levels of nickel detected in four additional samples. The detected concentration was in

well MW-36 (47.8 lag/L). This value exceeds both the PRG and the background values for

nickel. No samplez from off-site wells had reportable concenta'a tions.

Graphs of nickel concentration versus time for s_ategic wells were evaluated to determine

temporal trends for this analyte. The graphical representation shown in Figure 3-9 indicates

that nickel was detected at lower concentrations than chromium, copper and lead There

has been a generally decreasing trend in nickel concentrations; of the pro-t997 sampling
events, the 1990 level were the highest, 1993 levels were intermediate, die 1996 levels were

the lower, and the 1997 levels were the lowest. The most recent data indicate a continuation

of this decreasing trend in nickel concentration between the September 1997 and March

1998 sampling events. During the period from September 1997 to March 1998, the nickel

concentration in MW-36 in,eased from 6.6 lag/L to 97.8 lag/L.

P511_ 98 4T'4_e_wc,Fq_ _ _eT_rT.cCX_ 3.)
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3.2.3 The Impact of Turbidity on Metals Concentrations

During the March ]998 sampling event, turbidity measurements were made with a bench
scale turbidity meter. The turbidity measurements were then plot'ed against metal

eoncenlTa tions to determine whether a statistically significant re]atioz_hip between these
two parameters exists Table 3-4 and Figure 3-14 present the effect of groundwater sample
turhidity on total metal concentrations.

The data indicate that the metal concentration to turbidity correlation ¢oe ffidents are poor,
with an average eorre[agon coefficient of 0.14. A correlation coefficient of zero would

indicate that the magnitude of the metal concentrations is not Unearly dependent on the

magnitude of turbidity. Values of positive or negative one (±1) indicate a perfect direct and

inverse linear relationship between concentration and turbidity, resFectlvely. Intermediate
values indicate a less than perfect correlatiozL The correlatlo_ cce fficaents for five indicator

ana]ytes (beryllium, cbu'omium, copper, lead, and nickel) ranged between 9.7 x l0 _for

Cbe(_mJum to 0,00]9 for beryllium. Overall, correlation eoef_.dents suggest that sample
metals concentragons are not ]inear[y dependent on the ma_nthJde of turbidity. Howevei,
it is important to note that the turbidity values used in this consideration were between O

and 100. Theze fore, the lack of correlation is for the tu rbidity range of O to 100.

The February 1996 data presented in the GCDR showed an ambiguous relationship between
turbidity and the concentratinn of ntetal$ in the indJvldual samples. The June 1997

sampUng event indicated an overall positive relationship between sample turbidity and
concen_a tion based on the average gnear correlation coefficient of 0.32, The gcptember
1997 data suggested that with a co.elation coefficient of 0.13, these is no correlation

between turbidity and metals concentration. Based on the current data, no meaningful long_
term trend has been established regarding the relationship between sample turbidity
(values between e and ]O0) and metals concentrations.

3.2.4 Natural Attenuation Assessment

A technical protocol for data collection and almlysis to support the screening of natural
attenuation (inWinsic remediation) as a Feasibility Study remedial alternative has been

implemented as part of the DDMT groundwater monitoring program. Natural attenuation

occurs when physical, chemical, and biohigJca] processes act to _duce the mass, tox_clty
and mobility of subsurface contamination in a way that reduces risk to human health and
the environment to aocep tabhi levels.

Presently, na_ral attenuation should be evaluated for two areas, west of Dunn Field and

southwest of the Main h_sta]latlon. Along with the ana]ysis of VOCs, the following
protocol w_ usc_ for evaluating natural a tbenu_,fion for the areas.

SUGGESTED EPA PROTOCOL TO DEMONSTRATE NATURAL ATTENUATION ESTABLISHED FOR I
TPIEMARCH 1998 SAMpLiNG JOxygen

Nitrate/Nitn_

PAII3_%_'_-_-4Vr_qEPOql_gBF_XT.CC¢ _10
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SUGGESTED EPA PROTOCOL TO DEMONSTRATE NATURAL ATFENUATION ESTABLISHED FOR
THE MARCH 1998 SAMPLING

Iron (I0

Sulfate

Metha_ E_han_ and Ethene

Redox Potential

PH

Temperature

CoJlducfivity

Chloride

Total OrSanic Carbon

The data collection protocol was implemented for wells located upgradient of the source, in

the source, in the dissolved plume downgradient of the source, and downgradient of the
dissolved plume.

3,2.5 Technical Summary

To eva]uate the change in chemical mass over time the ratios of the parent to daughter

products and to total concentrafio_ (sum tota[ of the parent and daughter products) were
calculated The ratios of the daughter products to panent products (e.g. TCE to PCE, DCE to
TCE) and their ra_os to the sum total eoneentTation for select wells are summazized in Table

3-5. These ratios were used to develop ]rends that would show the prog_essinn and/or

accumulation of degradation products in the Fluvial Aquifer as the groundwater moves

downgrathent, through the source area, and as a dissolved plume into a clean zone,

The ratios for the Main Installation wells, where quantifiable dete_tions were reported,
indlcate that the daughter-parent ratios in down_athent wells h_W-47 and NW4-52 are

greater, Although MWJ,7 is not directly downgradient of source weI] _V-21, the

comparison suggests increased levels of 1,2 DCE within the dissolved plume. Wells MW4.7
and MW_2 also showed an increase in the percent of ],2 DCE to total VOCS,

The chemical ratios calculated for the Dunn Field wells indicate an appreciable increase in

the ratio of 1,2 DCE to TCE in wells MW-31, MW4)6, and MV¢-32, immediately
downgradient of the source well (MW-12). This trend is also observed in MW-11 located

hydraulically lateral to source well ]VJ_V-]2, This Rend indicates a stight transformation of
TCE to 1,2 DCE, The perce_ttagcs of 1,2 DCE to total VOCs in the aforementioned wells is

also greater than those observed in the source wells (MW-12 and MW-35), further

supporting possible solvent transformation/de_radation from the source to downgrathent
areas.

A comparison of the relative percent change of PCE, TCE, 1,1 DCE, and 1,2 DCE during the

period of September 1997 to March 1998 indicates overall reduction in mass of 17+7 percent.

The relative percent change of these VOCs is 8 percent, 17.7 percent, 15.7 percent and 24
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percent, respectively, Tlus change is high and suggest a time of sight flea nt VOC change

(tr ans formation) or a shift to areas where monitoring is not being performed. The specific

geochemical and/or biological processes for this apparent mass reduction are not yet
apparent,

Contaminants and Geochemical Markers

TCE ts present in groundwater a t concentrations that range up to 32(]0 )lg/L TCE is most
widespread at Dunn Field where a siglli fica n t source is located at well cluster MW-12/MW-

35, The dissolved TCE plume extends over an area that encompasses most all Of the oti_er

Dunn field chlorinated solvent plumes, with the exception of 1,2 DCEI The 1,2 13CE plume

extents slightly outside the botmdary of the TCE plumes, as illustrated on Figure 3-15. The
concentration of TCE declines rapidly in the downgradlent direction, west and north west
of the source area,

A source of PCE is centered a t MW10 (100 _g/L) and within the TCE source area. The

concentration of PCE declines rapidly in the downgradJent direction, west and northwest

towards MW-3] and MW-30, respectively, PCE and TCE are in all likelihood parent
products that degrade biologically to DCE and vinyl (VC), although, under the right
conditions TCE is also a degradation product of PCE. It should be noted that no VC was
repor_d in any samples collected,

As previously mentioned, the 1,2 DCE plume overlaps the 1,1 DCE plume, and lies within

the TCE plume, The concentra_.on of 1,2 DCE exceeded 200 pg/L in wells MW-12 (TCE

source well) and MW-3] located downgradient of MW-12 and MW-10 (PCE source well).

The isomers of 1,2 DCE (cis and trarts- DCE) were not analyzed so the presence of these
for nx_ of DCE are not known.

Soluble Chloride Ion

A strong indicator of chlorinated solvent degradation is the simultaneous increase in

chloride concentration and the decrease in chlorinated solvent concentrations. Chemical

concentrations of parent and daughter products indicate an apparent decrease in
concentratiorxs from September 1997 to March 1998l The chloride concentratiorL_

summarized in Table 3-6, however, do not show an obvious increasing trend. Background

chloride concentTations are in the range of 6 to 38 _g/L and, with the exception of the

199 vg/L chloride concentration repealed in well MW-32, there is not an apparent Increase
in chloride with time or spatially, from upgradlent areas through the source and into the

dissolved downgradient plume. Typically, a strong indicator off reduetive delmlogenation
would he chloride concentrations in the source/dissolved plume greater titan two times the

background chloride concentrations, This trend is not supported by the current data.
Monitoring well MW*32 is located off$ite o_d downgradient of the source well (MW-12), a

strategle foca tion for evaluating natural ai:tenuation and fate and transport; additional

geochendcal data from this focatfon whl help evaluate the potential for natural attenuation
at Dunn Field.

Dissolved Oxygen and Redoz Potential

Outside the dissolved plume, background dissolved oxygen (DO) concentrations ranged

from Ii6 to 1152 mg/L DO values measured in the source and dissolved plume ranged

from 3.25 to 11.28 (Table 3-5). The distsibution of DO in the Fluvial Aquifer is shown on
Figure 3-I6. Some of the DO measurements exceed the maximum theoretical COltceinration

Fail11 _TJII_*R _ 4Th_F_DRT_98FPTT_O_ ,_]2
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for dissolved oxygen in water (9 rag/L), indicating inserument inaccuracies possibly related

to c_]ibra tion. Traversing a path in the direction of groundwater flow from upgrathent
(MW-13), through the source (MW 12), downgred fant from the source within the dissolved

plume (MW-31 and MW-54) _o a clean zone, the reported DO concentxa finns were 6.75

rag/L, 7.21 mg/L, 5.11/8.78 mg/L, and 7 6ling/L. respectively. DO concentrations of lets

than I mg/L generally indicate a reduedve pathway.

Redox potential in the source and dissolved plume range from 82.6 to 259.0 mY, Outside

the dissolved plume, redo× potential ranged from 100.9 to 263¸6 mV (Table 3-5). The

distribution of redox potential in the Fluvial Aqul fer is shown in Figure 3-17. These va]ues

indict that the probability ot reductive dechlofination occumng is low. Typically, redox
po_entisl below 50 mV enhances the i_otential for the reductive dechlorina finn. Studies

indicate that the reduction of DCE to VC and ethylene are dependent ol a su]fete reducing

or methanogerdc environmenti and these processes readily occur al redo_ levels below
- 200 mv These conditions may be found in microenvironrnents, but do not dominate in

the Fluvial Aquifer underlying the DDMT facility. Bacter*al reductive dehalogenalion of

PCE and TCE to DCE can occur in relatively oxidizing conditions, requiring only the
absence of oxygen or nltrale, a condition that may exist at Dunn Field. However, more data

needs to be colfected to better define the redox conthtio_ and geochemical markers in the

Fluvia] Aquifer and to assess whether this degradation process can occur.

TOtal Iron

Total iron concen_ations were determined for welts located within and outside of the

contamination plume. Ideally, lae'_ concentxafions greater than 1 mg/L anoxic (oxygen

deff_clent) conditions and the potential for an anaerobic pathway. Total feon
concentra finns, however, can be used as a preliminary indicator of where the red uctive

pathway is present. Iron concentrations that were reported in the dissolved plume ranged

from 0.2 to 4.1 mg/L, with only thdicatlng a low probability for a reduedve pathway,

Nitrate

Nitrate concentrallons ranged from 1.,5 to 8.4 mg/L These data did not indicate a distinct

pattern of distribution as concentrations within the dissolved plume and downgr_dient o{
the dissolved pfome are similar. In an environment where ideal conditions for a reduclive

pathway, upgr_dienl ul=ate concentrations wou_d be slgnihaanfly greater than I mg/L _nd'

wlt ton the source/dissolved plmne ni_ate concentra_ons would not exceed lmg/L ]qae

contrast in background to source is not essential for a reductive ]ae,thway to occur; this

contrast is ideal. When nitrate fevels exceed 1 rag/L, it may compete with the reductive

pathway, Current data indicates less than optimum conditions to support a reductive

pathway, although additional data may better determine the fate of this geochemical
pal'ameter.

Sulfate

Suite te concentzations ranged from 59 to gl.4 mg/L. These data indicate a distinct pattern

of distribution where concentxallons within the dissolved plume were generally fogber than

those outside of the p]ume, Sulfate as an indicator for reduct_ve pathway are generally
when background coneentratinns exceed 20 rag/L, and source/dissolved plume

concentrations are less than 20 mg/L Similar to sulfate, the ¢on_ast from background to

source is not essential for a reductive pathway to OCCUr,it represen_ ideal ¢ondidor_.

When sulfate fevels exceed 20 rag/L, it may compete with the redudlve pathway, At Dunn
Field, dissolved pthrne wells iVlW-32 and MW-35 have sulfate concentrations that are less

P_I I_ _0 4 I",_aIFORI_ _ BF_rI_ _0¢. _13
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than 20 mg/L; however, concentrations of sulfate in wells MW-3, MW-g, MW-I(], and MW

31 were much greater than 20 mg/L. Current data indicates less than opUmum conth tt or_

to supporl a reduedve pathway, although additional data may better determine the fate of
this geochemical parameter.

Natural Attenuation Total Organic Carbon (TOC), Alkalinity (HCO,) and Ammonium
Limited TOC, HCO_and arcanonium data are currently available. The low TOC values and

HCO,, and amanonittm suggest conditions that are not optimal to drive a reductive

pathway. Although additional data is required to establish any meaningful trends from

these geOchemical markers, their trends are consistent with the other parameters collected.

3,2.6 Natural Attenuation Summary

A technlca] p_otocol for evaluating natural attenuation has been established. The protocol
is based on the most current scientific information available, Natural attenuation

parameters are being collected in two areas, west of Durra Field and ¢,ou thw_ t of the Math
Installation.

In general, the existing geochemical data indicate a chemical and biological environment
with Iess than ideal conditions to support natural attenuation. In conh-ast, however, are the

mass decreases observed over the period of September 1997 to March 1998, and the

increasing ratios of daughter products downgradient of the source term. Additional data

and technical evaluation will be performed following the September 1998 samplIng event to
further evaluate this apparent difference in the aforementioned data b'ends.

P_ 11 _OLq-gB-4_EPI_T_9_RPI_T'_ _14
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4.0 Conclusions

Based on the groundwater data cotiechid during March 1998, the following conclusions
have been drawn:

1. Test borings and well uistallafions west of Dunn Field have provided a general

configuration of the base of the Fluvial Aquifer showing the trend of the previously
identified depression in the clay surface (Law, 1990).

2. In March 1998, groundwater elevations underlying Dunn Field were on average
0.88 foot higher and groundwater elevations underlying the Main Installation was

0.56 foot higher than observed in the September 1997 sampling event The maximum
difference in water elevation in the Fluvial Aquifer was observed in MW-42, where the

groundwater elevation Increased 3.4 feet between September 1997 and March ]998 The

maximum diffe_nce in water elevation in the Memphis Sand Aquifer was observed in

MW-36, where the groundwater elevation increased 10.38 feet between September 1997

and March 1998. Based on the variability of tee water levels and the hydraulic gradients

measured hi the Fluvial Aquifer and the rainfall data, groundwater flow patterns in the

Fluvial Aquifer are complex and may not be sensitive to local rainfall recharge

However, there is significant lag time in the Fluvial Aquifer due to local rainfall

recharge. This is evident by the change in head in the Fhivial Aquifer versus the

Memphis Sand Aquifer. A comparison of the groundwater flow patterns versus

chemical migration patterns over time ,vii] be necessary to validate the hydrogeological
site model

3. In the northern porBon of the sit e, the hydraulic gradients of the Fluvial Aqulfer are

consistent with the surface gradients of the basal clay confining unit, which is the lower

hydrologic boundary of the water-table aquifer system

4, Groundwater flow on the eastern portion of the study area is west to southwest, where

it converges along the northwest-southeast trending paleochannel feature. Groundwater

flow on the western portion of the study area is eas_ to northeast, where it converges

along the paleochannel feature. Groundwater movement is away from the site

(northwest flow) along the northwestern boundary of the study area. In general, a

potentiometnc low is centered on MW 34, and the groundwater hydraulic gradients
indicate convergence of flow to this low poinL

5. The trend analysis made on the September ] 997 and March 1998 sampling data intiicate

a moderate increase hi size of the VOC contamination plume and a significant decrease
in the inorganic contamination plume

6. OveraB, VOCs exhibited an Increasing trend when companng the September 1997 to the

March 1998 data. During this period more samples exhibited increasing concenkations

of 1,1 -DCE, PCE, TCE, 1,1,2,2-PCA and C4. Although the magnitude of the TCE plume

(center of chemacal mass) decreased by 600 Bg/L at MW-12, the size of the TCE plume
continued to expanded off stie to areas north, northwest and west of Dunn Field. It is

F%11_ g8 4TI_R_ 9BR_=T_f_
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suspected that a change in chemical mass flux has caused this apparent increase in
plume size, a condition that was exhibited by the five VOC co_taminant_ of interest.

7. Tbe September1997 data confirmed a detection of1,l-DCE (1pg/L) in MW_5, where it
had not previously been reported, March ]998 data indicates no 1,1-DCE was detected

in MW-45. However, a concentration slightly above the delect_on limit was reported in
MW40. This inw-[eve] detection may be due to a change in chemical mass flux and

phime geometry, an indication that the groundwater plume may no longer be bound by
MW-40 in this direction, Consistent with the September 1997 data, 1,]-DCE was nol

detected in well MW-46, a weg located in the same general area but closer to the main

source, and Ibls appears to be a long term fate and transport trend for 1,1 DCE in this

area. An increase in ],I-DCE was agsin reported in well MW-51, as it was in February

1996, June ]997, and September 1997samplthg events, which indicates that this plume is
no longer bound to the north.

g ThelargestPCEphimeiscenteredonthewesternandnorthwesternboundaryofDunn

Field. PCE was detected in MW-54, wl'd eb is consistent with the Septemher 1997 data¸

This trend indicnles that the plume is bound to the west only by MW-44 ICE was not
reported in samples from this well in Febvaary 1996 and June 1997. The concentration

of PCE has remained constant hi well MW-51. located north of Dunn Field, an

indication that the plume is bound by MW-51 in th_s direc_on. Additional groundwater

monitoring points will be required to fully assess the fate and transport oi PCE in this
a[ea

9. The largest TCE plume is centered on the western and northwestern boundary of Dunn
Field The concentrations of TCE reporled in samples M_vV-31, MW-44 and MW-54

(VOC concentratior_ in MW-31, and MW-54 have increased signlflcangy) indicate that

the plume continues to e×pa_d to the west Simi]asiy, the TCE eoncentTations reported

in samples from MW-51 and MW-29 indicate continued expansion of the plume to the

north, The concen_afion of TCE in these off site wells has steadily increased over the

penods of February 1996 to June 1997, June 1997 to September 1997, and September 1997

to March 1998. Overall, the TCE plume has increased in size to the west and north, up
to the edge of the current monitoring well network, due to a shift in the center of mass

of the TCE phime. This shift in mass was first observed during the June 1997 samp]thg
event. Additional monitoring Points may be required to folly assess the fate and
transp(_r t of TCE,

10. The March 1998 plume geometry for 1,1.2,2-PCA is consistent with the plumes

described by the February 1996, June 1997, and September 1997dat_. The C4 phime has
changed by increasing slightly since September 1997. The 1,1,2,2-PCA concentrations

repoded in samples from well MW-31 have been highly vasiable; the concentrations for

February 1996, 3une ]997, and September 1997 were 420 _g/L. not detected, and

10 pg/L. respectively. The March 1998 data for well MW-31 is consistent with the

September 1997 _ampling data. and indicates a plume which extends off.ire and to the
west of Dunn Fie]d.

11. The most significant change in groundwater chemistry occurred in MW-12, where the

concentration of TCE decreased from 3,800 pg/L to 3,200 _g/L between September ]997
and March 1998. During this same period, the concentrations of TCE also decreased in
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MW-31 and MW-35, a trend that was observed over the period from February 1996 to
June 1997.

12. inorganic constituents of concern (beryllnim, chromium, copper, lead, a_d nickel) are

elevated at Dunn Field and the northwestern portion of the Main Insta[latfon area. Oil-

site concet tlra tions are below detection or signi fEcant_y reduced. Overa][, the inorganic

concentrations have decreased compared to the Septembe_ 1997 data, as suggested by

temporal trend analysis¸ The decreasnig trend over the most recent sampling per/od

may be temporal because of the increasing trend observed over the February 1996 to

Ju_e 1997 period, or may be due to the low turbidity of the groundwater samples.

Additional groundwater data will confirm whether this is a long-term trend in metals
corEc_2rLIF_tionS

13. All metal samples reported herein were unfiltered and therefore sensitive to sampling
techniques that influenced the amount of sediment in the sample. Use of low-flow
down-hole pumps has resulted ir_ lower sediment concenttallons than those of

previously collected samples. The turbidity analysis and corre_atfon presented in Section

3.2.3 indicates no posltive correlation between sample turbidity and metals

concentration for t_rbidity values less than 100 NTU. During the previous sampling

periods (Febrnary 1996 to j'une 1997, and June 1997 to September 1997). a positive
correlation bet_veen sample turbidity and metals conce_trahon was observed. Overall,

the metals concentrations reported during die March 1998 sampling event were

slgnfficantiy lower than concentrations reported from all previous sam_'lnig events.

14. A technical protocol for evaluating nalural attenuation has been established. The

protocol is based on the mo'st current sclenti fic information available, The two areas

where n_tural attenuation parameters are being collected include west of Dlmn Fie]d

a_xd _outhwest o_ the Main ths_]lation In general, the existing geochemical data
indicate a chemical and blofogical environment with less th_n ideal conditnins to

support natural attenuation, in contrast, however, are the observed VOC mass

decrease_ observed over the period of September 1997 to March 1998, and the nicreasing
ratios o_¢daughter products downgradient of the source term. Additional data and

technical evalua_on are required to evaluate this a_.psrent difference in the
aforementioned da[a trends.

15. The final sampInig event for water [eve] and groundwater data will be required to

assess die extent of chemical migration and die potential for chemical migTation due to

the lemporal variations in groundwater chemistry and hydraulic conditions in the

Fluvial Aquifer. Long-term tends are developing in the current database that can be

further supported by the September 1998 sampling event. The apparent trend for the

VOC plume to expand and also decrease in mass, the decline in metals concentrations

due to turbidity, and the potential for natural a|tenuation are trends that can be further

su1_por ted with another round of groundwater quality data.
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Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevations
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Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevations
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Figure 34 Temporal Trends in VOC Concentrations and Groundwater Elevations
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Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevations

MW-35

1990 10_I 1995 1996 I_g7 1998

..X.-- TC E

..XI pCE

-i--C4

I 1,22-PCA

--_-- 12_CE

--II-- GW Elaval[on

MW-39

p, 8

0FI I IlI I I i : : : !=_! ! ! !=_=_!

•-N-- TCE

--K-- pc E

._l--. C4

"_)I I,%2,2-PCA

--I_-- 1,2.r3CE

--I--GW Elevalk_n

MW-44
7 222

2 220

°'I Y/::
0 ! I I I I I I I I I I I I I I I I I ; ; ; : ; : ; 211t



291 56
Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevation_
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Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevations
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Figure 3,9 Temporal Trends in Metals Concentrations
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Figure 3.g Temporal Trends in Metals Concentrations
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Table 3-2

Detected Groundwater Constituents

Defense Distribution Depot - Memphis, Tennessee

Station ID VALUE Q PRG (ugtkg) PRG Basis Background Basis

I.I.I-TRICHLOROETHANE

MW03 I J [] 164.25 S

MW07 2 J [] 164.25 S

MW08 I J [] 164.25 S

MWIO 2 J [] 164,25 S

MW29 5 J [] 16425 S

MWSI 2 J r-] 16425 S

Maximum: $

Minimum: I

A_rage: 2.1"/

I,I,2.2-TETRACHLOROETHANE

MW06 130 = FAI 021 C

MW08 2 J I_ 0.21 C

MWll 2 1 [] (_21 C

MW12 540 = [] 0.21 C

MW31 97 = [] 0.21 C

MW32 _40 - [_ {_21 C

MW34 2 J [] 0.21 C

MW35 4 J [] 021 C

MW35 6 J 1_ 02] C

Maximum: $40

1_4inimum: 2

Average: 102.56

1,1,2-TRICHLORO ETHANE

MW06 5 J [] 0.6 S

MW31 4 J {_ 0.6 S

[]

[]

[]

[]

[]

[]

O

[]

[]

[]

[]

[]

[]

O

[]

0

[]

MAX_DET

MAX_DET

MAX_DET

MAX_DET

MAX_DET

MAX_DET

0

0

0

0

0

0

0

0

0

0

0
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basi_

MW32 6 J [] 0.6 $ [] 0

l'vhximum: 6

Minimum: 4

Average: 5.00

I,I-DICHLOROETHANE

MWO7 2 J C] 182.5 S D 0

MW08 I J 1-1 L82.5 S [] 0

MWI(J 2 J [-_ ]t]2.5 S [] 0

MW29 2 J [] 182.5 S [] 0

MW40 2 J [] ]82.5 S 0 D

Maximum: 2

Minimum: 1

Average: 1.80

1J-DICHLOROETHENE

MW03 25 = [] []

MW07 47 - [] []

MWtJS 19 - [] []

MW09 ] j [] []

MWIO 4[ = [] []

MW29 28 = [] []

MW31 2_i= [] []

MW40 2 J [] []

MW_I 30 = D []

Maximum: 47

Minimum: 1

Average: 24.33

2,4,6-TRIBROMOPHENOL

Mw05 56 = [] []

MW06 8 -- [] []

page 2 of 49



Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW06 '12 = [] []

MW07 7] = D []

MWOS 69 = 0 []

MWt3 63 = [] D

MWI3 61 = [] [_

MW]4 71 _- [] []

MWl6 57 = [2 []

MW2O 57 - [] []

MW2O 6s - [] (2

MW2I 53 = [] []

MW22 62 = O []

MW23 6t = [] []

MW24 64 = [] []

MW25 59 = [] 0

MW28 69 = [] []

MW2_ 65 - 1"3 []

MW30 65 - [] D

MW31 61 - [] []

M W34 62 = [] []

MW35 65 = [] []

MW35 63 = [] []

MW36 72 = [] []

MW37 30 = [] []

MW38 67 = [] []

MW39 60 = [] []

MW_ 66 - []" [_

MW45 73 - _ []

MW46 30 = [] []

MW47 53 = [] []

MW4S 7 = [] []

MW48 3 = [] []

MW49 4 = [] r'l

page 3 of 49
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Station ID VALUE Q PRG (ug/kg) PRG Bosls Background Basis

MW49 61 = []

MWS0 63 = [] []

MW5J 58 = [] []

MW52 64 = [] []

MW53 61 = [] []

MW54 55 = [] []

MW54 58 = [] []

MWa5 66 = D []

Maximum: 73

Minimum: 3

Average: 55.55

2-FLUOROBIPHENYL

MWO_ 62 - [] []

mwo# 73 - [] []

MWO_ 93 = [] []

MW07 90 o 0 []

MW08 83 = [_ []

MWI3 72 = [] []

MW]3 66 - [] []

r_wl4 s2 - [] []

MWI6 51 = [] []

MW20 71 = E] []

MW20 71 = [] []

MW21 55 = [] []

MW22 68 = [] []

M_..) vo= [] 0

MW24 86 = [] []

_w2s 72 -- [] []

MW2_ 50 = [] []

MW29 73 _ [] []

MW30 56 = O []

page 4 of 49
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW31 50 = I"] []

MW34 66 = [_ []

MW35 82 = [] []

MW35 76 = [] []

MW36 68 = [] []

MW37 54 = [] []

MW3S 72 = [] []

MW39 c_ _ 0 H

MW44 66 - [] []

MW45 74 = [] []

MW46 79 = I-7 []

MW47 56 = [] []

MW48 79 = [] rl

MW48 71 = [] []

MW49 74 = _] []

MW49 74 -- [] []

MWSO S2 - [] []

MWSI 69 - [] []

Mw_2 69 = [] []

MW53 75 = [] []

MW54 65 = [] []

MW5a 68 = [] []

MW55 72 = []

Maximum: 93

Minimum: $0

Average: 70.21

2"FLUOROPHENOL

MW05 s2 - [] []

Mwiz 6 12 []

MW06 5 - [] []

MW07 71 = [] []

page ,5o]49



Station [D VALUE Q PRG (ug/kg) PRG Bas/s Background

MWOS _ [] [2

MWt3 63 [] ra

MWl3 59 -- [] I'_

MW14 64 - D D

Mwl6 4O - [] []

mw_o 67 = [] []

MW20 66 = [] D

MW21 54 = 0 []

MW22 58 = [] []

MW23 61 = D []

MW24 72 = [] []

MW25 61 = [] []

MW28 39 - [] [:]

MW29 63 - [7 []

MW30 45 - [] []

MW3] 42 = [] []

MW34 59 = _

mw)s _ = [] []

MW35 62 = [] []

MW36 35 = D []

MW37 23 -- [] []

MW38 65 - ['7 []

MW39 54 - [] []

MW_4 S6 - [] []

MW45 58 - [] []

MW46 50 - [] D

MW47 51 = [] []

MW48 38 = [] []

Mw4s 6 = 0 []

Mw49 3 = [] []

MW49 58 = [] []

MWS0 65 = O []

page 6 of 49
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Slation ]D VALUE Q PRG (ug/kg) PRG Basis Background Bask

MW51 63 = [] []

MW52 64 = [_ []

MW53 61 = [] E]

MW54 56 = [] []

MW54 58 = [] []

MW55 62 = [] O

M_imum: 72

Minimum: 3

Average: 51,55

4-BROMOFLUOROBENZENE {Bromofluorobenzene or BFB}

MW02 104 = D []

MW02 I00 = [] []

MW03 104 = [] []

Mwo4 ]04 = [] []

MWe5 io6 = 13 []

MW06 I01 = [] r_

MW07 108 = [] D

MW0S t02 - 0 []

MW09 1045 - [] []

MWIO 106 = [] D

MWll 102 = [] []

MWl2 HL = O []

MWt3 108 = [] []

MW]4 IDa = [] []

MWI5 t05 = D []

MWl6 97 = [] D

MWI9 IlO = [] []

MW20 107 = []

MW2J 99 - 12 []

MW22 io7 - [] []

MW23 105 = [] []

page 70f49
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Station ID VALUE Q PRG (ug/kg) PRG Bosis Background Basis

MW24 108 = D []

MW25 IOa = 0 []

Mw26 los = [] 0

MW29 to5 = [] 0

MW30 g8 = [] []

MW31 99 = [] []

MW32 97 = [] []

MW33 103 = [] []

r_w34 m3 - 0 []

MW3,_ ]o2 - [] []

MW35 ]o_ - [] []

MW35 106 -- [] []

MW3fi I00 = [] 0

MW37 I01 -- 0 []

Mw3s io5 = [] []

MW39 102 = [] []

MW40 105 - [] [_

Mw4J 1oo 0 []

MW42 98 = [] []

_W44 IOI = [] []

MW44 to3 = [] O

MW45 io3 = [] D

MW45 ]03 = [] []

MW46 105 = [] []

MW47 107 = [] []

MW48 105 = [] []

MW_9 103 = [] []

MW50 106 - 17 []

Mwsl io8 - [] 0

MW52 le4 - O 0

MW_3 103 = 0 []

Mw_4 io8 = [] []
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Slatiun ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW_5 I04 = [] []

Maximum: ]11

Minimum; 97

Average: 103.85

ALUMINUM

MW02 809 = [] 0 NA 17 1798 2XMEAN

MWO3 125 TR [] 0 NA r'] 1798 2XMEAN

MW07 251 = [] 0 NA [] 1798 2XMEAN

MW08 3380 - [] 0 NA [] 1798 2XMEAN

MW09 197 TR [] O NA [] [798 2XMEAN

MWI3 6930 - [] 0 NA [] 1798 2XMEAN

MWI4 413 - [] 0 NA [] 179g 2XM EAN

MWI4 367 = [] 0 NA [] 1798 2XMEAN

MWI5 624 = [] 0 NA [] 1798 2XMEAN

MWI6 315 = 1_ 0 NA rl 1798 2XMEAN

MW[9 10200 = [] 0 NA [] 1798 2XMEAN

MW20 90.6 TR [] 0 NA [] 1798 2XMEAN

MW21 14.5 TR [] 0 NA [] 1798 2XMEAN

MW23 27,4 TR [] 0 NA [] 1798 2XMEAN

MW24 204 - [] 0 NA [] 1798 2XMEAN

MW25 54.8 TR [] 0 NA [] 1798 2XMEAN

MW29 306 = [] 0 NA [] 179g 2XMEAN

MW32 35,4 _ [] 0 NA [] 1798 2XM EAN

MW33 366 = [] 0 NA [] 1798 2XMEAI_

MW34 24.1 TR [] 0 NA [] 1798 2XMEAN

MW36 2500 = [] O NA [] 1798 2XMEAN

MW36 2430 = [] 0 NA r_ 1798 2XaM EAN

MW37 4t.6 TR [] 0 NA [] 1798 2XMEAN

MW38 251 - [] 0 NA [] 1798 2XM EAN

MW38 285 [] 0 NA E] 1798 2XMEAN

MW39 31 ] = [] 0 NA _ 1798 2XMEAN

page 9 of 49



Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW39 282 = [] 0 NA [] 1798 2XMEAN

MW45 591 = [] 0 NA [] 179g 2XMEAN

MW46 4g.5 TR [] 0 NA [] 1798 2XMEAN

MW48 16.9 TR [] 0 NA [] 1798 2XMEAN

MW49 44.5 TR [] 0 NA [] 179g 2XMEAN

MW50 759 TR [] 0 NA [] 1798 2XM EAN

MW52 18.8 TR [] 0 NA [] 1798 2XMEAN

MW55 13fi TTR D 0 NA [] 1798 2X2ClEAN

Maximum; 10200

Minimum: 14.5

Average: 93a.29

ANTIMONY

MwJ3 5 rra [] []

MWt4 18 ax [] []

MWI9 zt2 TR [] []

MW23 1.7 TR [] []

MW32 L8 TR [] []

MW38 1.7 TR [] []

MW48 1.8 TR [] []

MW52 2.2 TR [] []

MW55 1.7 TR r=l []

Maximum: 5

Minimum: 1.7

Average: 2.43

ARSENIC

MWI3 7 = [] 0.05 C [] 0

MW]9 68 = [] 0.05 C [] 0

MW20 23 TR [] 0.05 C [] 0

MW38 1.6 TR [] ft05 C [] 0
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Slation ID VALUE Q PRG (ug_g) PRG Basis Background Bali5

Maximum; 7

Minimum; 1.6

Average: 4,43

BARIUM

MW02

MWO3

MW04

MW05

MW06

MW07

MW08

MW09

MWIO

MWII

MWI2

MWI3

MWI4

MWI4

MWI5

MWI6

MWI9

MW20

MW2 I

MW22

MW23

MW24

MW25

MW26

MW2$

MW29

MW30

7].2 TR []

los 'rR []

4t.3 _fft []

523 TR I"1

199 TR O

63.6 TR []

62.2 'rR []

56.7 TR []

77.9 TR [] 255.5

59.1 TR [] 255.5

50.4 TR I--I 2555

85.2 TR D 255.5

83 'IV. [] 255.5

sa TR [] 2525

65 8 TR [] 255.5

61.8 TR [] 255.5

139 TR [] 255.5

69.4 TR [] 255.5

496 TR [] 255.5

90.3 _ [] 2555

64.2 TR [] 2555

31,2 TR [] 2555

88.L TR [] 255.5

163 qlR [] 255.5

41 6 TR [] 255,5

I01 TR [] 255.5

12fi TR [] Z55,5

255 5 S [] 223.8 2XMEAN

255.5 S [3 2238 2XMEAN

255.5 S [] 223.8 2XMEAN

255.5 S [] 223.8 2XMEAN

255.5 S [] 223.8 2XMEAN

255.5 S [] 223.8 2XMEAN

255.5 S [] 223.8 2XMEAN

255,5 S [] 223.8 2XMEAN

S [] 223.8 2XMEAN

S 1--1 223.8 2XMEAN

S [] 223.8 2XMEAN

S [] 223._ 2XMEAN

S [] 223.8 2XMEAI_

S [] 223.8 2XMEAN

S [] 223.8 2XMEAN

$ [] 223.8 2XMEAN

S [3 223¸8 2.XM_.N

S [] 223.8 2XMEAN

S [] 223.8 2XMEAN

[] 223,B 2XMEAN

1_] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 2238 2XMEAN

[] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 223.8 2XMEAN

S [] 27.3,8 2XMEAN
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Slafion ID VALUE Q PRG (ug/kg} PRG Basis Background Basis

MW31 119 TR I-7 255.5

MW32 157 TR [] 255.5

MW33 45.6 'IR [] 255.5

MW34 115 TR [] 255.5

MW35 117 TR [] 255.5

MW35 116 TR [] 255.5

MW3t5 306 = [] 255,5

MW36 309 = [] 255.5

MW37 588 = [] 255.5

MW38 63 TR [] 255.5

MW38 59,1 TR [] 255.5

MW39 57.5 TR [] 255 5

MW39 59.4 TR [] 255.5

MW45 50 '1_ [] 255.5

MW46 79.6 TR [] 255.5

MW47 84.6 TR [] 2555

MW48 83,9 TR [] 255.5

MW49 75,2 TR [] 255.5

MW50 219 - [] 255 5

MW51 82.2 TR [] 2555

MW52 173 TR [] 255.5

MW53 648 TR [] 255.5

MW54 87 TR [] 2555

MW55 72.6 TR [] 2555

Maximum: 588

Minimum: 31_,

Average: 10S.27

BENZENE

_v_W36 I J []

S [] 223.8 2XMEAN

S [] 223,8 2XMEAN

S [] 223.8 2XMEAN

S [] 223.8 2XMEAN

S [] 223.8 2XMEAN

S [] 223.S 2XMEAN

S [] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 223¸8 2XMEAN

[] 223¸8 2XMEAN

[] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 223._ 2XMEAN

[] 223.8 2×MEAN

[] 223.8 2XMEAN

[] 223.8 2XMEAN

[] 223¸8 2X2vlEAN

[] 223 8 7XiVlKAN

[] 223 8 2XMEAN

[] 223.8 2XMEAN

[] 223.g 2XMEAN

[] 223.8 2XM_AN

[]
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MLIX jlllum_ 1

Minimum: 1

Average: L00

BENZO(a)ANTHRACENE

MW13 t J [] []

MWl3 2 J [] O

Maximum: 2

Minimum: 1

Avcrage: LS0

BENZO(a)PYRENE

mwl3 I j [] []

mwl3 2 z [] []

Maximum: 2

Minimum: 1

A', erage: ]3fl

BENZO(b)FLUOrANTHENE

mwl3 2 : [] rl

Mwl3 3 J [] D

Maximum: 3

Minimum: 2

Average: 2.50

BENZO(k)FLUORANTHENE

MWI3 I J FI []

MWI3 3 J [] []

Maximum: 3

Minimum: 1

Average: 2.00

page 13 o]'49



Station ID VALUE Q PRG (uffkg) PRG Basi_ Background Basis

BENZYL BUTYL PHTHALATE

MW37 I J []

Maximum: 1

Minimum: I

Average: L00

BERYLLIUM

MWI6 0.03 TR

MW28 OO2 TR []

MW30 003 TR []

MW3t 0.04 TR []

Maximum: 0.04

Minimum: 0,02

Averagr: 0.03

BICARBONATE

MW32 35 - []

, MW37 167 = []

MW55 50 = []

Maximum: 167

Minimum: 36

Average: 84.33

bis(2-ETHYLHEXYL) PHTHALATE

MW07 2 J []

MWI3 I J []

MW20 I J [7

MW2I 4 J []

MW24 3 J []

MW25 8 J []

MW35 3 J 17

MW35 3 J []

[]

0.004 C [] 06 2XMEAN

0.004 C [] 0.6 2XMEAN

0.CO4 C [] 0.6 2XM EAN

0,004 C U] 0.6 2XMEAN

[]

[]

[]
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW38 t9 = [] []

MWaa 2 J [] []

MW54 2 J [] []

MW55 3 J [] D

Maximum: 19

Minimum: 1

Average; 4.25

CADMIUM

MW02 0.22 TR r'] i.g3

MW06 0.46 TR [] I,g3

MW08 07 TR [] 1.83

MW09 L8 TR [] 1.83

MWI0 048 lg [] t.83

MWII 074 TR [] 1.83

MWI3 3.9 TR [] 183

MWI4 (L21 TR [] 1.83 S

MWI4 1.2 TR [] 183

MWI5 0.27 TR ["] I 83

MW]6 0.48 TR [] I.g3

MWI9 3.6 TR [] 1.83

MW20 0.36 TR [] 1,83

MW21 084 TR [] 1.83

MW22 03 TR [] 1.83

MW28 0 1,_ TR [] 1.83

MW30 014 TR [] 183

MW32 0.2 TR [] 1,83

MW36 1.7 TR [] 1.83

MW36 1.5 TR [] 1.83

MW3? ILl9 TR 17 1.83

MW38 12 - [_] I.g3

MW38 1i.2 = [] 1.83

[]

[]

[]

[]

[]

O

[]

[] o

[] o

[] o

[] o

[] o

[] o

[] o

[] o

[] o

[] o

[] o

D o

[] o

[] o

[] o

[] o
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Station ID VALUE Q PRG (ug_gl PRG Basis Background Basis

MW39 I TR r-I 183 8 _]

MW39 Id TR 17 I 83 S 17

MW41 2.7 TR [] 1.83 S []

MW42 t.7 TR [] t.83 S []

MW,_2 2.9 TR [] 1.83 S []

M '.V44 0.84 TR [] 1,83 S []

blW45 041 TR [] 1.83 5; []

Ma.'_imum_ 12

Minimum: 0.14

Average: 1.78

CALCIUM

MW02 37300 = [] 0 NA [] 52875 2XMEAN

MW03 22600 = [] 0 NA [] 52875 2XMEAN

MW04 10400 = [] 0 NA [] 52875 2XMEAN

MW05 14900 = [] O NA [] 52875 2XMEAiq

MW06 95900 - [] 0 NA [] 52875 2XMEAN

MW07 17800 - O 0 NA [] 52B75 2XMEAN

MWt)8 150_1 = [] 0 NA [] 52875 2YdClEA N

MW09 19600 = [] 0 NA [] 52875 2XMEAN

MWIO 1850O -- [] 0 NA 1--1 52875 2XMEAN

MWII t3100 = [] O NA [] 52875 2XMEAN

MWI2 152O0 = [] 0 NA [] 52875 2XMEAN

MWI3 15100 = [] 0 NA [] 52875 2XM EAIV

MWI4 21400 = [] 0 NA [] 52875 2XMEAN

MWl4 21700 = [] 0 NA O 52875 2XMEAN

MWI5 12100 - [] t) NA [] 52875 2XMEAN

MWI6 349_ - [] 0 NA [] 52875 2X/VlEAN

MW]9 10700 - [] 0 NA [] 52875 2XMEAN

MW20 14800 - [] O NA [] 52875 2XMEAN

MW21 13500 = [] 0 NA [] 52875 2XMEAN

MW22 22400 = [] 0 NA [] 52875 2XMEAN
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Station [D VALUE Q PRG (ugtlcg) PRG Basis Background Basis

MW23 22400 = [] 0 NA [] 52875 2XMEAN

MW24 7580 = O 0 NA [] 52875 2XMEAN

MW25 17400 = [] 0 NA [] 52875 2XMEAN

MW26 18600 - [] 0 NA [] 52875 2XMEAN

MW28 10400 - [] 0 NA r-I 52875 2XMEAN

MW29 26300 = FI 0 HA [] 52875 2XMEAN

MW30 24600 = [] 0 NA [] 52875 2XMEAN

MW31 24300 = [] 0 NA [] 52875 2XMEAN

MW32 76500 = [] 0 NA I_] 52875 2XMEAN

MW33 9800 = [] 0 NA [] 52875 2XMEAN

MW34 11400 = [] 0 NA [] 52875 2XMEAN

MW35 14700 - FI 0 NA [] 52875 2XMEAN

MW35 14700 - [] 0 NA [] 52875 2XMEAN

MW36 34500 - [] 0 NA [] 52875 2XMEAN

MW36 35300 - [] 0 NA [] 52875 2XMEAN

MW37 31900 - [] 0 NA [] 52875 2XMEAN

MW38 15900 = [] 0 NA [] 52875 2XMEAN

MW38 15800 = [] 0 NA [] 52875 2XMEAN

MW39 19500 = [] 0 NA [] 52875 2XMEAN

MW39 20400 = [] 0 NA [] 52875 2XMEAN

MW45 2]900 = [] 0 NA [] 52875 2XMEAN

MW46 15600- [] 0 NA [] 52875 2XMEAN

MW47 20600 - [] 0 NA [] 52875 2XMEAN

MW48 15400 - [] 0 NA [] 52875 2XMEAN

MW49 12900 = 1_ 0 NA [] 52875 2XMEAN

MWSD 46100 = [] 0 NA [] 52875 2XMEAN

MWSI 20900 = [] 0 NA [] 52875 2XMEAN

MW52 48300 = [] 0 NA [] 52875 2XMEAN

MW53 31400 = [] 0 NA [] 52875 2XMEAN

MW54 12400 = [] 0 NA I'_ 52875 2XMEAN

MW55 10600 = [] 0 HA [] 52875 2XMEAN
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Slatinn 1D VALUE Q PRG (ug/kg) PRG Basis Background Basis

Maximum: 95900

Minimum: 7580

Average: 22666.27

CARBON DISULFIDE

MW08 ] J

Maximum: 1

Minimum: 1

Average: L08

[]

CARBON TETRACHLORIDE

MW06 I5 = []

MW09 3 J []

MWJ5 3 J []

MW25 I J []

MW26 4 I []

MW31 3 J []

MW32 20 []

MW44 5 J []

MW44 4 J [7

MW54 2 J [:_

Maximum: 20

Minimum: l

Average: 6,00

CHLORINE (AS CL)

MW03 19.9 = []

MW08 17 6 = []

MWI0 12 = []

MWI3 102 = []

MWl4 7.4 = []

MW21 13.5 = O

[]

[]

[]

[]

(3

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW22 38,7 - [] I"7

MW23 20.4 [] I--]

MW30 31.3 - [] I"7

MW31 17.7 - [] []

MW32 199 = [] []

MW34 I 1.4 = [] []

MW35 14 = [] D

mw37 6.o = [] []

MW_0 38 ] = [] []

MW47 31.3 = [] []

MW48 15.4 = [] D

MW55 ]3.2 -- [] []
Maalmam: 199

Minimum: 6.6

Average: 28.76

CHLOROFORM

MW03 9 .T [] 0.19 C []

MW05 3 J [] 0.19 C []

MW06 6 J [] 0.19 C rf

MW07 2 I [] 0.19 C []

MW09 2 J [] 0,19 C []

MWIO I J [] 0.19 C []

MWH 2 J [] 0.19 C []

MW]5 13 - [_ nl_ C [:J

MW26 2 J [] 0]9 C []

MW31 21 J [] 0.19 C []

MW32 7 J [] 0.19 C E]

MW44 5 J [_ 0.19 c []

MW44 4 J [] 0.19 C []

MW5 a I J _ 0.19 C []

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Station ID VALUE Q PRG (ug/kg) PRG Basi_ Background Basis

Maximum: 21

Minimum: 1

Average: S.S7

CHROMIUM, TOTAL

MW04 26 TR

MW05 4 I TR

MW0$ 78 TR

MW09 2.2 TR

MWI0 6, l

MWII 3.4 ']_

MWI2 7.4 TR

MWl3 11.6 =

MWI4 [0,2 =

MWI4 10.9 _-

MWI5 6.4 TR

MWI9 235 =

MW20 2.3 TR

MW22 32 TR

MW23 2.6 TR

MW25 1.3 TR

MW26 2.8 TR

MW29 3.7 TR

MW33 4 TR

MW36 57.5 =

MW36 66.6 =

MW38 18.2 =

MW3g 14.6 =

MW40 3 TR

MW41 36 TR

MW42 3.2 TR

MW46 1.4 TR

[] 0 NA

D o NA

[] 0 NA

[] o NA

[] NA

I--I NA

D NA

[] NA

O tea

[] NA

[] o NA

[] 0 NA

[] o N_.

[] 0 NA

[] o NA

[] o NA

[] NA

rl NA

O NA

[] NA

[] NA

[] NA

[] o NA

[] o NA

[] o NA

[] o _A

[] 0 NA

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

r'l 54.4 2XMEAN

D 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54A 2XMEAN

D 54 4 2_M EA_

D 544 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54.4 2XMEAN

[] 54,4 2XMEAN

[] 54.4 2XMEAN

[] 544 2XMEAN

1"3 544 2XlVlEAN

[] 54 4 2xrM EAN

[] 544 2XMEAN

[] 54A 2XMEAN

[] 54.4 2XMEAN

[] 54 4 2XMEAN
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Stalion ID VALUE Q PRG (ug/kg) PRG Baals Background B_is

MW47 3.5 TR ['7 0 NA Uq 54.4 2XMEAN

MW48 2.2 TR [] 0 NA ['7 54.4 2XMEAN

MW49 2.7 TR n 0 NA [] 54.4 2XMEAN

MWS0 3.2 TR O 0 NA [] 54.4 2XMEAN

MWSI 2.6 TR [] 0 NA [] 54.4 2XMEAN

MW53 13 TR [] 0 NA n 54.4 2XMEAN

MW54 2.9 TR [] 0 NA O 54.4 2XMEAN

MW55 2.8 TR [] 0 NA [] 54.4 2XMEAN

Maximum: 66.6

Minimum: 13

Average: 8.73

CHRYSENE

MWl3 2 J [] []

MWl3 3 J [] []

Maximum: 3

Minimum; 2

Average: 2.50

COBALT

MW06 6.5 TR [] o NA [] 248 2XMEAN

MW09 8.2 TR [] 0 NA [] 24.8 2XMEAN

MWII 9 TR [] 0 NA [] 24.8 2XMEAN

MWI2 122 TR [] 0 NA [] 24.8 2XMEAN

MWI3 31 TR [] 0 NA [] 24.8 2XMEAN

MWI4 3.4 'IR [] 0 NA [] 24.8 2XMEAN

MWI4 38 TR [] 0 NA [] 24.8 2XMEAN

MWI5 5.3 TR [] 0 NA [] 24.8 2XMEAN

MWI9 2 TR [] 0 NA [] 24.8 2XMEAN

MW20 1.4 TR [] 0 NA [] 24._ 2XMEAN

MW23 16.9 TR [] 0 NA [] 24.8 2XMEAN

MW29 8.1 'I'R [] 0 NA [] 24.8 2XMEAN
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Station ID VALUE Q PRG (u,g/kg) PRG Basis Background Basis

MW33 1.9 TR [] 0 NA [] 24.8 2XMEAN

MW4g 3.4 TR [] 0 NA [] 24.8 2XMEAN

MW49 2.4 TR [] 0 NA [] 24.8 2XIVJEA2q

MW53 9.8 TR [] 0 NA [] 24.8 2XMEAN

MW55 0.93 TR [] 0 NA [] 24.B 2XMEAN

Maximum: 16.9

Minimum: _93

A'gerage: 5.78

COPPER

MW09 1.7 TR [] 13505

MWt3 25.8 = [] 135.05

MWI4 2 TR [] 135.05

MWI4 3.1 TR [] 135.05

MW19 17.9 TR [] 13505

MW33 7.4 TR [] 13505

MW38 21,.* TR [] 135.05

MW38 3.5 TR [] 135.05

MW41 18.1 TR [] 135.05

MW50 6 TR [] 135.05

MW53 II TR [] [35.05

Maximum: 25.8

Minimum: l.l

Average: 9.82

DI-n-BlYrYLPHTHALATE

MW05 2 r []

MW06 2 I []

MW08 4 J []

MWI6 3 J []

MW22 2 I f_

MW28 3 J []

[] 162.6 2XMEAN

[] 162.6 2X2dEAN

[] 162,6 2XMEAN

[] 1626 2XMEAN

[] 162.6 2XMEAN

[] 162.6 2XMEAN

[] 162.6 2XMEAN

S [] 162.6 2XMEAN

$ [] 162.6 2XMEAN

$ [] 162.6 2XMEAN

S [] ]62.6 2XMEAN

[]

[]

[]

[]

[]

[]
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Smlion ID VALUE Q PRG (ug/kg) PRG B_siz Background Basis

MW29 J J [] []

MW30 4 J [] []

Mw35 J J D []

Mw3s 2 : rl []

MW36 3 I [] []

MW37 2 J [] []

MW48 IO J [] [-]

MW49 IO J [] D

_w54 i J r7 []

Mws,_ I J 1"3 []

Maximum: 10

Minimum: 1

Average: 3,19

DIBROMOFLUOROMETHANE

MW02 Jo_ = [] []

MW02 J03 = [] D

MW03 107 = [] []

MW04 96 - [] r'l

MW05 99 - [] []

MW06 97 = [] []

MW07 94 = [] O

MWO_ 97 = [] O

MW09 iol = [] 1"7

MwjO 10] = [] []

MWH 97 = [] []

MWI2 99 = [] []

MWI3 104 = [] []

mwt4 IO3 = [] []

MWI6 Jo2 - [] 0

MWI9 102 = FI []
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Station ID VALUE Q PRG (ug/kg} PRG Basis Background Basis

Mw2o Io6 - 0 []

MW21 103 - [] []

MW22 95 [] []

MW23 99 - [] []

MW24 95 - [] []

MW25 97 = [Z] []

MW26 96 = rl

M'.v29 96 = [] []

MW30 I01 = [] []

MW31 I01 -- [] []

MW32 I01 = [] []

MW33 102 = 0 []

MW34 107 - [] I-]

MW34 1o6 - [] []

MW35 97 = [] []

MW35 99 = [] []

MW3fi 105 = [] []

MW37 105 -- [] []

MW38 i00 -- [] []

MW39 105 = D []

MW40 97 = [] []

MW41 94 - [] []

MW42 I01 - [] []

mw44 io2 [] []

Mw_ to3 - O []

MW45 102 - [] r-i

MW45 1o4 = [] []

MW46 104 = [] 17

MW47 99 = [] []

MWa8 IOa = [] []

MW49 102 = [] []

MWSO to3 - 0 []
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Station 1D VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW51 98 - [] []

MW52 io2 [] []

MW53 10t, - [] []

MW54 99 - 12 []

MW55 105 - [] []

Maximum: 107

Minimum: 94

Average: 100.76

ICLUORANTHENE

MWI3 3 I [] []

MWI3 5 I [] []

Maximum: 5

Minimum: 3

Average: 4,00

FLUORIDE

MW32 0.08 = [] []

MW37 0,08 - [] []

_wss o,_ - [] []

Maximum: 0.I

Minimum: 0,08

Average: 0.119

HARDNESS (AS CAC0_

MW32 290 = [] O

MW37 180 = [] []

MW55 170 = D []

Maximum: 290

Minimum: 170

Avenge: 213_3
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Station [D VALUE Q PRG (ug/kg) PRG B_sis Background Basis

IRON

MWO2 1300 = [] 0

MW03 694 = [] 0

MW04 706 = [] 0

MW06 340 = [] 0

MW07 610 [] 0

MW08 4_70 - [] 0

MW09 289 = [] 0

MWl0 591 = O 0

MWi3 10400 = [] 0

MWla 568 = [] 0

MWla 558 = [] 0

MWI5 2560 = []

MWI6 430 = C]

MWI9 ]830O = []

MW20 97.1 TR 1"3

MW21 t39 - []

MW22 806 - []

MW74 738 -- [] 0

MW25 220 = [] 0

MW26 1180 = [] 0

MW28 393 = [] 0

MW29 590 -- [] 0

MW30 267 - [] 0

MW3t 204 - [] 0

MW33 16a0 [] 0

MW36 363O - [] 0

MW36 3690 = [] 0

MW37 4150 = [] 0

MW38 601 = [] 0

MW3_ 572 = [] 0

NA [] 6728 2XMEA_

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA I_ 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2×MEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA I--I 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA [] 6728 2XMEAN

NA O 6728 2XMEAN
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Station ID VALUE Q PRG (ugtkg) PRG Basis Backgrnund B_sis

MW39 598 = [] 0 NA [] 6728 2XMEAN

MW39 550 = [] 0 NA [] 6728 2XMEAN

MW45 2820 = [] 0 NA [] 6728 2XMEAN

MW46 287 = [] 0 NA [] 6728 2XMEAN

MW49 66.7 TR [] 0 NA [] 6728 2XMEAN

MW50 283 - [] 0 NA [] 6728 2XMEAN

MW53 20,2 TR [] 0 NA [] 6728 2XMEAN

MW55 197 - [] 0 NA [] 6728 2X M EAN

Maximum: 18300

Minimum: 20.2

Avenge: 1717,24

LEAD

MWI3 41,6 = [_] 15 MCL [] 9.4 2XMEAN

MWI4 43 = [] 15 MCL [] 9.4 2XMEAN

MWI4 ,14 = [] 15 MCL [] 9,4 2XMEAN

MWI9 8 = [] 15 MCL [] 9.4 2XMEAN

MW23 2,9 TR [] 15 MCL [] 94 2XMEAN

MW36 4 [] 15 MCL [] 94 2XMEAN

MW36 4.8 - [] 15 MCL [] 9.,1 2XMEAN

MW38 1.3 TR [] 15 MCL [] 9.4 2XMEAN

MW39 1.4 TR [] 15 MCL [] 9 4 2XMEPd_

MW39 1.3 TR [] 15 MCL [] 94 2XME_

MW4[ i 4 TR [] 15 MCL [] 9-4 2XMEAN

Maximum: 41.6

Minimum: 1.3

Average: 6.8_

MAGNESIUM

MW02 Ig400 = [] 0 NA [] 2_O45 2XMEAN

MWO3 12000 = [] 0 NA [] 26045 2XMEAN

MW04 5520 = [] 0 NA [] 26045 2XMEAN
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Station ID VALUE Q PRG{ug/kg) PRG Basis Background

MW05 7980 -- []

MW06 17700 = []

MWD7 8710 = []

MW0g 6800 = []

MW09 10100 = D

MWI0 9420 = []

MWII 683O - []

MWI2 8220 - []

MWJ3 7490 - []

MWI4 6980 = []

MW]4 7070 = []

MWI5 5930 = []

MWI6 152(](3 = []

MWI9 4980 TR []

MW20 7650 -- []

MW21 7440 = []

MW22 11900 _- []

MW23 11000 - r"l

MW24 3630 TR []

MW25 9270 - []

MW26 9330 = []

MW28 55OO = []

MW29 12600 = []

MW30 13600 = []

MW3] 129_1 = []

MW32 18200 = []

MW33 3880 TR []

MW34 5550 - []

MW35 7460 - []

MW35 7420 = []

MW36 5840 = [_

MW36 5940 -- []

Bmsis

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

NA [] 260zi5 2XMEAN

NA [] 26045 2XMEAN

NA [] 2bO45 2XMEAN

NA [] 2fiO45 2XMEAN

NA [] 26045 2XMEAN

NA [] 26045 2XMEAN

NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

NA [] 26045 2XMEAN

NA [] 26045 2XMEAN

NA [] 26045 2XMEAN

NA [_ 26045 2XMEA_

NA [] 26045 2XMEAN

NA [] 260_15 2_XMEAN

O NA [] 26045 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 260,15 2XMEAN

0 NA [] 215Od5 2XMEAN

0 NA [] 26045 2XMEAN

0 NA [] 260zt5 2XMEAN

0 NA [] 260z.5 2XMEAN
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW37 13100 = [] 0 NA [] 26045 2XMEAN

MW38 5440 = [] 0 NA [] 26045 2XMEAN

MW38 5160 - [] 0 NA [] 26045 2XMEAN

MW39 7880 - [] 0 NA O 26045 2XMEAN

MW39 B210 [] 0 NA [] 26045 2XMEAN

MW45 13100 - [] 0 NA [] 26045 2XMEAN

MW46 8590 = 17 0 NA [] 26045 2XMEAN

MW47 10_.00 = [] 0 NA [] 26045 2XMEAN

MW48 8180 -- [] 0 NA [] 26045 2XMEAN

MW49 6400 = [] 0 NA [] 26045 2XMEAN

MW50 22200 = [] O NA [] 26045 2XMEAN

MW51 I_00 = C] 0 NA [] 26045 2XMEAN

MW52 24500 = [] 0 NA [] 26045 2XMEAN

MW53 169(KI = [] 0 NA [] 26045 2XMEAN

MW54 64O0 _ [] 0 NA [] 26045 2XMEAN

MW55 4710 TR [] 0 NA I--I 26045 2XMEAN

Maximum: 24500

Minimum: 3630

Average: 961)O.20

MANGANESE

MW02 287 = [] 18.25

MWO3 1.9 TR [] 18.25

MWO4 2.7 TR [] t8.25

MW05 2.1 TR [] 18¸25

MW06 3060 = [] 18.25

MW07 18 - [] 18.25

MW08 52.8 - [] 18.25

MWO9 I1.1_ TR 17 1825

MWI0 9.7 TR [] 1_.25

MWtl 16 - [] 13.25

MWI2 85 TR [] 18.25

S

S

[] 560 2XMEAN

[_ 560 2XMEAN

[] 56O 2XMEAN

[] 560 2XMEAN

[] 56O 2XMEAH

[] 560 2XME_.N

[] 560 2XMF_

[] 560 2XMEP_

[] 560 2XMEAN

[] 560 2XM_tN

[] 560 2XMEAN
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Station ID VALUE Q PRG (ug/kg) PRG Bmt_ Background Basis

MW]3 204 = _] 1825

MWI4 28.8 = [_ L8,25

MWI4 29? = [] 1825

MWI5 ]54 = [] 18.25

MWI6 188 = [] ]8.25

MWI9 135 -- [] 1_.25

MW20 2.5 TR D ]825

MW21 1.2 TR I"1 1825

MW22 2.5 TR [] 18.25

MW23 1.8 TR [] 18.25

MW24 55 TR [] 18.25

MW25 10.4 TR [] 18.25

MW26 18.6 = [_ 18.25

MW28 14.8 TR [] 18.25

MW29 2.9 TR [] 18¸25

MW30 099 TR [] 18,25

MW31 1.2 TR [] 18.25

MW32 1860 = [] 18.25

MW33 16.5 - [] 1825

MW34 O.92 TR [] 18 25

MW35 1.7 TR [] 18.25

MW35 2.3 TR [] 18.25

MW36 134 = [] 18.25

MW36 135 = [] 18.25

MW3? 160 = [_ 18.25

MW3g ]3.8 TR [] 18¸25

MW38 12 ] TI_. [] 18¸25

MW39 77.8 = [] 18.25

MW39 78.5 = [] Ig.25

MW45 9.9 TR [] ]8.25

MW46 2.3 TR [] 18¸25

MW47 5.9 TR 17 18.25

S

S

5;

$

S

S

S

S

S

S

S

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 56O 2XMEAN

[] 56O 2XMEAN

[] 560 2XMEAN

[] 56O 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 56O 2XMEAN

[] 560

[] 560 2XMEAN

[] 56O 2XMEAN

[] 560 _MEAN

[] 56O 2XMEAN

[] 56O 2XMEAN

[] 56O 2XMEAN

[] 56O 2XMEAN

I"1 560 2XMEAN

[_ 56O 2XMEAN

[] 56O 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560

[] 560 2XNIEAN

[] 56O 2×MEAN

[] 560 2XMEAN
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Station [D VALUE Q PRG (ug/kg} ?RG B_ls Background Basis

MW48 0.91 TR [] 18,25

MW49 1.3 TR [_ 1825

MWS0 16.3 = I'_ 18.25

MWSI 0,92 T_ [] 18.25

MW52 1.5 TR [] 18.25

MW53 9,6 TR [] 18.25

MW54 1.7 'I_ [] 18.25

MW55 5.2 TR [] 18.25

Maximum: 3060

l_linimum: 0.91

Average: 122.64

MERCURY

MW06 0.25 = [] I.I

MW32 0.21 - [] 1 I

MW36 0.12 TR [] I.I

MW36 0,13 TR [] I.I

Maximum: D.25

Minimum: 0.12

Average: 0.18

METHANE

MW22 2 2 = []

MW23 113 = []

MW40 3.47 = []

MW47 1.01 = []

Maximum: :_47

Minimum: 1.01

Average: 1.95

METHYL EIHYL KETONE {2.Butanone I

MWl0 2 J []

[] 560 2XMEA/_

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

[] 560 2XMEAN

S [] 56O 2XMEAN

S 1"3 56O 2XMEAN

s [] o

s [] o

s [] o

s 1"3 o

[]

[]

[]

D

(2
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Station ID VALUE Q PRG (ug/kg) PRG Basi_ Background B:_is

MW25 4 I []

Maximum: 4

Minimum: 2

Average: 3.80

METHYLENE CHLORIDE {Dichluromethane}

MW54 2 J []

Maximum: 2

Minimum: 2

Average: .7.00

NICKEL

MWI3 4.1 TR I--I 13.4

MWI4 I.I TR I--I 134

MWI9 7.i TR [] 134

MW36 396 TR [] t34

MW36 47.8 = [] 134

MW38 11.2 TR [] 13.4

MW38 78 TR [] 13A

Maximum: 47.8

Minimum: 1.1

Average: 16.96

NITROBENZENE-d5

MW05 69 = []

MW06 79 = []

MW06 103 - _]

MW07 97 - I--I

MW08 83 - []

MWI3 80 - []

MWI3 65 - []

MWI4 85 - []

[]

[]

S [] 31,4 2XMEAN

S [] 31.a 2XMEAN

S [] 31.4 2XMEA_

S [] 31 4 2XM_Xr¢

S [] 31 4 2XMEt_d_

S [] 31.4 2XMEAN

S [] 31.4 2XMEAN

[]

[]

[]

[]

[]

[]

[]

[]
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Station ID VALUE Q PRG (ug_g) PRG Basis Backgrnund Basis

MWI6 57 - [] O

MW20 77 = [] []

MW20 78 = [] []

MW2_ 62 = [] []

MWn 76 -- [] []

MW23 73 = 17 []

MW24 93 = [] []

MW25 74 - r'] []

MW28 52 - [] 0

Mw29 so - 0 []

MW30 62 - [] []

MW31 56 = [] []

MW34 72 = [] D

MW35 81 = [] []

MW35 78 = [] []

MW36 74 = 0 []

MW37 61 = [] []

M'.V38 77 = [] []

MW39 69 - [] []

MW44 76 - [] [_

MWa5 75 = [] []

MW46 89 = [] []

MW47 62 = [] • D

Mw48 78 = [] []

Mw4s 66 = [] []

MWa9 79 = [] []

MW49 77 = [] []

MWSO 77 = [] []

MWSI 74 = [] 0

MW52 72 - FI []

MW53 74 = [] []

MW54 69 = [] []
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S tation ID VALUE Q PRG (ugJkg) PRG B_tq Background Basis

MW54 69 = 17 []

MW55 76 = 17 17

Magimum: 103

Minimum: 52

Average: 74.43

NITROGFZ_, AMMONIA (AS N)

MW40 1.7 - []

Maximum: 1.7

Minimum: 1.7

Average: 1.70

NITROGEN, NITRATE ¢AS hi)

MW32 4.05 = []

MW55 2.9 = [_

Maximum: &GS

Minimum: 2.9

Average: 3.48

NITROGEN, NITI[_.TE-NITRITE

MW03 3.04 = [:]

MW08 1.81 - []

MWIO 26 - 17

MWI3 3.39 - []

MW[4 481 = []

MW2_ 3,45 = []

MW22 8.41 = []

MW23 I.g8 = []

MW30 2.t5 = []

MW31 281 = []

MW32 4.04 = []

MW34 4.79 = []

[]

[]

[]

[]

[3

[]

[]

[]

[]

D

[]

[]

[]

D

D
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background B_sis

MW35 4.6 - D []

MW40 J.45-- I-7 []

MW47 2.07 - [] []

MW48 5.07 - [] /7

Maximum: 8.41

Minimum: 1,45

Average: 3.52

PHENANTH RENE

MWI3 I J []

MWl3 2 J []

Maximum: 2

Minimum: 1

Average: 1.50

PHENOL-d$

MW05 58 = []

MW06 32 = []

MWP,6 3 = []

MW07 77 = f7

MW08 72 - n

MWI3 66 []

MWI3 61 = []

MWI4 73 = []

MWI6 33 = []

MW20 73 = [7

MW20 77 = []

MW2I 60 = []

MW22 70 = []

MW23 64 = []

MW2a 81 = []

MW25 62 - []

O

O

O

[]

[]

0

[]

[]

[]

O

0

[]

[]

[]

[]

[]

[]

[]
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VALUE Q PRG (ug/kg) PRG Basis Backg_und Basis

MW28

MW29

MW30

MW3 I

MW34

MW35

MW35

MW36

MW37

MW38

MW39

MW44

MW45

MW46

MW47

MWIR

MW48

MW49

MW49

MY50

MW5 I

MW52

MW53

MW54

MW54

MW55

Maximum:

Minimum:

Average:

POTASSIUM

MW03

)t = []

72-- []

37 = r'l

33 = 17

66= I"]

6o= []

65= D

26 = []

33 = []

67- []

62 - []

64- []

58 = []

57= []

24 = []

64- []

68 _

69- []

7t = []

64= []

61 = []

63 = []

7] = 17

81

3

57.48

0 NA

[]

[]

[]

[]

[]

O

[]

[]

D

0

[]

[]

[]

O

[]

[]

[]

D

0

[]

[]

[]

[]

D

[]

[]

[]
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW09 1010 TR [] 0 NA [] 3495.4 2XMEAN

MWI3 2620 TR [] 0 NA [] 3495.4 2XM EAN

MWL4 1480 TR [] 0 NA [] 349_A 2XMEAN

MWI4 13_0 TR [] 0 NA [] 3495.4 2XMEAN

MWI6 1600 TR [] 0 NA [] 3495,4 2XMEAN

MWI9 3920 TR r_ 0 NA [] 3495¸4 2XMEAN

MW22 [1(]0 TR r'l 0 NA [] 3495A 2XMEAN

MW23 1050 TR [-1 0 NA [:] 3495.4 2XMEAN

MW24 9L5 TR [] 0 NA [] 3495.4 2XMEAN

MW25 1960 TR [] 0 NA [] 3495.4 2XMEAN

MW26 1540 TR [] 0 NA [] 3495.4 2XMEAN

MW29 [2[0 TR [] 0 NA [] 349_.4 2XMEAN

MW30 1210 TR [] 0 NA r-I 3495.4 2XMEAN

MW31 ]080 TR [] 0 NA [] 3495.4 2XMEAN

MW32 1340 TR [] 0 NA [] 3495¸4 2XMEAN

MW36 4760 TR [] 0 NA [] 349_.4 2XMEAN

MW36 5170 - [] 0 NA I_ 3495.4 2XMEAN

MW37 5470 - [] 0 NA [] 3495 4 2XMEAN

MW39 1480 TR I--I 0 NA [] 3495 '_ 2XMEAN

MW39 1690 TR [] 0 NA [] 3495.4 2XMEAN

MW45 1070 TR [] 0 NA [] 3z.95+4 2XME_M_

MW46 1330 TR r-I 0 NA [] 3495,4 2XMEAN

M _.V48 1040 TR [] 0 NA [] 3495.4 2XMEAN

MW49 917 TR [] 0 NA [] 3495.4 2XMEAN

MWS0 3820 TR [] 0 NA [_] 3495.4 2XMEAN

MW52 3340 TR [] 0 NA [] 3495.4 2XMEAN

MW53 23_0 "IT< [] 0 NA [] 3495.4 2XMEAN

MW55 868 TR [] 0 NA [--I 349S.4 2XMEAN

Maximum: 5470

Minimum: B68

Average_ 1998.28
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$1allon [D VALUE Q PRG (ug_g) PRG BasLs Background Basls

PYRENE

MWlS 2 J [] []

MWI3 4 J [] []

Maximum: 4

Minimum: 2

Average: 3.00

SELENIUM

MWt2 2.2 TR []

MW33 2.4 TR []

Maximum: 2.4

Minimum: 2.2

Average: 2.30

I0 NA [] 5.8 2XMEAN

I0 NA [] 5.8 2XMEAN

SODIUM

MW02 18600 = r'l 0 NA [] 106650 2XMEAN

MWO3 18200 = [_ 0 NA [] 106650 2XMEAN

MW04 20400 = [] 0 NA [] 106650 2XMEAN

MW05 28300 = [] 0 NA rl 106650 2XMEAN

MW06 19700 - [] 0 NA [] 106650 2XMEAN

MW07 21100 - [] O NA [] 106650 2XiVlEAN

MWOg 25700 -- [] 0 NA [] 106650 2XMEAN

MW09 20300 = [] 0 NA [] 106650 2XMEAN

MWI0 ]8600 = [] 0 NA [] 106650 2XMEAN

MWI I 18500 = D 0 NA [] 1066513 2YdvlEA N

MWI2 16t00 = [] 0 NA [] 106650 2XMEAN

MWI3 20700 = [] 0 NA rl 106650 2XMEAN

MWI4 12400 = [] 0 NA [] 106650 2X/VlEAN

MWI4 12500 = [] 0 NA [] 106650 2XMEAN

MW]5 t2100 = [] 0 NA [] 106650 2XMEAN

MWl6 34100 _- [] 0 NA [] 106650 2XiVlEAN

MWI9 9910 = [] 0 NA [] 10_650 2XMEAN
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Station [D VALUE Q PRC (ug/kg) PRG Ba_t, Backgreund Basis

MW20 15400 = [] 0 NA [] 106650 2XMEAN

MW21 16100 = [] 0 NA [] 106650 2XM EAN

MW22 33109 = [] 0 NA [] 106650 2XMEAN

MW23 ]4400 = [] 0 NA [] 106650 2XMEAN

MW24 11800 = O 0 NA [] 106650 2XMEAN

MW25 19600 - [] 0 NA [] 106650 2XMEAN

MW26 283CO - [] 0 NA [] 106650 2XMEAN

MW2g 13400 - [] 0 NA D 106650 2XMEAN

MW29 29300 = [] 0 NA [] 106650 2XMEAN

MW30 21000 = [] 0 NA I'q 106650 2XMEAN

MW31 24700 = 17 0 NA [] 106650 2XMEAN

MW32 23300 = I"1 0 NA [] 106650 2XMEAN

MW33 171130 _ [] O NA [] 10_650 2XMEAN

MW34 9630 = [] 0 NA [] 106650 2XMEAN

MW35 ]670O = [] 0 NA [] 106650 2XMEAN

MW35 16800 = [] 0 NA O 106650 2XMEAN

MW36 4400 TR [] 0 NA [] 10665O 2XMEAN

MW36 447O T_R [] O NA [] 106650 2XMEAN

MW37 6890 -- [] 0 NA [] 106650 2XMEAN

MW38 12000 = 17 0 NA D 10fi650 2XMF_*.N

MW38 11700 = [] 0 NA [] t 06650 2XMEAN

MW39 20100 = [] 0 NA [] 10_650 2XMEAN

MWY_ 20900 = [] 0 NA [] 106650 2XMEAN

MW45 13100 = [] 0 NA [2 106650 2XMEAN

MW46 26300 = [] 0 NA [] 106650 2XMEAN

MW47 20900 = [] 0 NA [] 106650 2XMEAN

MW,IB 20200 _ [] O NA [] 1O665O 2XbIEAN

MWzi9 12100 _ [] 0 NA O 106650 2XMEAN

MW50 63600 - I-'1 0 NA [] 106650 2XMEAN

MWSI 16000 - [] O NA [] 106650 2XMEAN

MW52 90400 = [] 0 NA [] 106650 2XMEAN

MW53 32900 = O 0 NA [] 106650 2XMEAN
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW54 15600 = C] 0 NA [] L06650 2XMEAN

MW55 190(}O = [] D NA [] 106650 2XMEAN

Maximum: 9041_

Minimum: 4400

Average: 20556.86

SULFATE [AS S04)

btw03 50.7 = [] []

MWOS 4H - [] []

MWI0 45.5 - [] []

MW]3 38.7 = [] 1"3

MWI4 43.8 = [] []

MW21 5.9 = r'l []

MW22 2o.z = [] []

Mw23 = []

MW30 264 = [] []

MW31 51,4 - [] []

MW32 12._ [] []

MW34 ]2.6 - [] []

MW35 19.5 - [] []

MW37 9.3 = [] []

MW40 41.8 = [] []

MWa7 ]9.5 = [] []

MW4_ 139 = 0 []

MWSS 28 9 = [] []

MaXimum: 51.4

Minimum: 5.9

Average: 27.66

TERPHENYL-dI4

MW05 62 = [] []

Mw06 76 = [] []
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Station ID VALUE Q PRG (ug/kg) PRG Basis Background Basis

MW06 100 - [] []

MW07 92 - D []

MWOS s5 [] []

MWI3 52 - [] []

MWI3 55 - [] O

MW14 s7 = [] []

MWI6 _2 = r-I []

MW20 73 = [] []

MW20 75 -- [] []

MW21 60 = [] []

MW22 66 = [] []

MW23 67 - I"l []

MW24 I]5 - [] []

MW2_ _ _ [] []

MW28 83 - [] []

MW29 72 = [] []

MW30 83 = [] []

MW31 72 -- [] []

MW34 74 = [] []

MW35 g4 = [] []

Mw35 s5 - [] []

MW36 65 - [] I'_

MW37 5'7 - [] []

MW38 65 = Q []

MW39 68 = [] []

MW44 37 = [] []

MW45 76 = [] []

MW46 80 = [_] []

MW47 54 = [] []

MW48 76 = [] []

MW48 8g = [] C]

MW49 64 - [] []
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Station ]D VALUE Q PRG (ug/kg) PrG Basis Background Basis

MW49 sl - [] []

mwso v_ - D []

mwsl _ - [] []

MW52 66 - [] []

MW53 73 = r3 []

rows4 64 = [] 1:2

MW54 62 = D O

MW55 71 = [] []

Maximum: 100

Minimum: 37

Average: 72,19

TETRACHLOROETHYLENE ITetrachluro_thene or PCE]

MW03 38 = [_ 083 C []

MW04 72 - [] o g3 C []

MW05 65 - [] 083 C []

MW06 I J [] 0.83 C I_

MW07 78 = [] 483 C /k"]

MW08 2a = [] 0.83 C []

MW09 3 J [] 0.83 C []

MWI0 tOO = [] 0.83 C []

MWH 5 J [] O.83 C []

MW]2 51 J [] _83 C []

MWI3 2 t [] 083 C []

MW21 76 - f;_ O83 C []

MW25 6 J [] 0S3 C []

MW26 ]4 - [] O83 C []

MW2g 37 - [] 0.83 C []

MW31 66 = [] _83 C []

MW32 I J [] O,83 C []

MWSS I J [] O.B3 C []

MW35 2 I [] 0.83 c []

MAX_DET

MAX. DET

MAX_DET

MAX_DET

MAX_DET

MAX DET

MAX DET

MAX DET

MAX DET

MA,K DBT

MAX DET

MAXDET

MAX DET

MAX DET

MAX_DET

MAX_DET

MAX DET

MAX_DET

MAX_DEW
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Station ID VALUE Q PRG (og/kg) PRG Basis Background Basis

MW39 B J _q 0.83 C 1"_ I M AX._DET

MW47 14 - _] 0.83 C [] 1 MAX DET

MWSI 4 J [] 0.B3 C [] ] MAX DET

MW52 4 J E] 0.83 C [] I MAX DET

MW54 2 J [] O.83 C [] I MAX DET

Maximum: 100

Minimum: 1

Average: 28,08

TOLUENE-D8

MW02 108 - [] []

MW02 104 = [] []

MW03 107 = _ []

MW04 103 = [] []

MW05 1O6 = [] []

MWO6 105 = [] []

MW07 104 = [] []

MW08 to2 [] 17

MW09 I05 - [] O

MWIO IO8 - [] [3

MWII 102 = [] []

MWl2 los = [] []

MWi3 I10 = [] []

MW]4 log = [] ['7

MWl5 104 = [] []

MWI6 103 = [] []

_ww llo - [] []

MW20 IlO - [] []

MW2_ t_ - [] D

MW22 ]06 = D []

MW23 105 = [] []

MW24 io7 = [] []

page 43 _f49



291 154

StallO. ID VALUE Q PRG (ug/kg) PRG Baals Background Basis

MW25 104 = [] r'l

MW26 tos = [] []

_w29 los -- O 0

MW30 103 = [] []

Mw3_ Io3 - D []
MW32 m2 [] []

MW33 106 - [] []

MW3 zi 106 = [] []

MW34 I07 = [3 []

MW35 10_. = D []

MW35 107 = [] []

MW36 104 = 17 []

MW37 103 = [] []

MW38 t06 = [] []

MW39 105 = [] []

MW40 tO4 _ 17 []

MW41 104 [] /'3

MW42 103 - [] []

MW4_ IO4 = [] []

MW44 106 = r'] []

MW45 107 = [] []

MW_5 106 = [] []

MW46 106 = [] []

MW47 106 = [] []

MW48 107 = [] []

MW49 106 - [] 1"7

vlwso ic_ - [] []

MwsI Io7 [] []

MW52 106 = D []

MW53 106 = [] []

MW54 107 = [] []

MW55 106 = [] []
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Station [D VALUE Q PRG (ug/kg) PRG Bas£_ Background Basis

[**laximum: 110

MiMmum; 102

Average: 10S.44

TOTAL 1,2-DICHLOROETHENE

MW0_ 150 = [] []

MWIO 5 J [] []

MWll _ J [] []

MW]2 200 - r7 r-i

MW12 s7 J [] []

MW31 280 - [] []

MW32 140 = [] []

MW35 5 J D []

MW35 6 J [] []

MW44 I J [] []

MW_ , j [] []

MW47 9 J [] []

MV¢_2 I J [] []

MW54 12 - [] []

Maximum: 280

Minimum: 1

Average: _._4

TOTAL DISSOLVED SOLIDS {RESIDUE, FILTERABLE)

MW32 50_ = [] []

MW37 184 = [] []

MW55 208 = r-] []

Maximum: 504

Minimum: 184

Average: 298,67

TOTAL ORGAI_IC CARBON
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Slatlon [D VALUE Q PRG (ug/kg) PRG B_is Background Basis

MWI3 16 = [] [_

MW22 2 = [] []

MW40 2.5 = [] 13

Maximum: 2.S

Minimum: 1.6

Average: 2,03

TRICHLOROETHYLENE {Trichlorcethene or TCE}

MW03 18 - f'_ 3.87 C []

MWO.¢ 3 J [] 3.g7 C []

MW05 5 J I'_ 3.87 C []

MW06 94 -- [] 3,87 C []

MW07 31 = [] 3.87 C []

MW08 12 = [] 3.87 C 1_]

MW09 2 ; [] 3.87 C []

MWIO 63 ffi [] 387 C []

MWII I0 = [] 3.8? C []

MWl2 320O - [] 387 C [_]

MWl5 6 J [] 3.87 C []

MW21 16 - [] 3_7 C []

MW22 I J [] 3.g7 C []

MW26 2 J [] 3.87 C []

MW29 17 = [] 3.87 C F;I

MW31 400 = _] 3.87 C l_

MW32 ]CO = [] 3.87 C []

MW35 88 = [] 387 C []

MW35 10O = [] 3,87 C _]

MW38 I J [] 3.87 C []

MW39 7 J [] 3.67 C []

MW44 4 J [] 3.87 C []

MW4n 3 J [] 387 C []

MW47 6 J [] 3.87 C _]

I MAX_DET

MAX_DET

MAX_DET

MAX_DET

MAX_DET

MAX DET

MAX_DET

MAX DET

MAX DET

MAX DET

MAX_DET

MAX DET

MAX_DET

MAX DET

MAX_DET

MAX_DET

MAX_DET

MAX_DET

MAX_DET

MAX DET

MAX_DET

MAX_DET

MAX DET

MAX_DET
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Station ID VALUE Q PRG (ug/kg) PRG B_is Background Basis

M wSI 15 - [] 3.87 C [] I MAX_DET

MW52 I J [] 3.87 C [] I MAX_DET

MW54 180 = _] 3.87 C [] I MAX_DET

Maximum: 3200

Minimum: I

Average: 162.41

VANADIUM

MW02 2,2 TR [] 25.55

MW03 078 'I_ r'l 25.55

MWga 068 TR [_ 2555

MW05 04B TR [] 25.55

MW07 fL85 TR [] 25.55

MW08 5.1 TR [] 25.55

MW09 0.77 TR [] 25.55

MWI0 [L98 TR [] 25¸55

MWII 0.56 TR [] 2555

MWI2 034 TR [] 25.55

MWI3 12.2 TP, [] 25.55

MWI4 1.3 TR [_ 25.55

MW],_ 093 TR [] 25.55

MWI5 3.2 TR [] 25.55

MWI6 1.2 TR [] 25.55

MWI9 24.5 TR [] 25.55

MW20 tL67 TR O 25¸55

MW21 0.59 TR I'_ 2555

MW22 0.65 TR [] 25 55

MW23 031 TR [] 25¸55

MW24 _5 TI_. [] 25¸55

MW25 0.73 TR [] 25.55

MW26 2 TR [] 25.55

MW28 0.63 TR [] 25.55

S

S

S

$

S 6

S 6

s 6

S 6

[]

[]

[]

[]

D

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]

O

[]

[]

[]

[]

[]

2XMEAN

2XMEAN

2XMEAN

2X.MEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMF.AN

2XME_

2XMEAN

2XMEAN

2XMF._N

2XN_

2XMF-,_N

2NMEAN

2XMEAN

2XM_.N

2XME,_q

2XMECd._

2XM E_'q

2XMEAN
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Station ID VALUE Q PRG (ug/kg) PRG B_is Background Bctsis

MW29 1.2 TR [] 25.55 S []

MW30 0.82 TR 17 2555 S []

MW31 0.42 TR C] 2555 S []

MW33 1.7 TR rl 25 55 s []

MW34 0.47 TR [] 25.5_ S []

MW36 :14 TR [] 25.55 S []

MW36 3 TR [] 25¸55 S I"1

MW3_ 0.72 TR [] 25¸55 S []

MW38 0.78 TR [] 25.55 S []

MW39 O52 TR [] 25.55 S []

MW39 O.49 TR [] 25.55 S []

MW45 2.3 TR [] 25.55 S []

MW'_6 (14 TR [] 25.55 S []

MW47 O.47 TR [] 25¸55 S []

MW49 0.4L TR [] 2555 S []

MWS0 0._l TR [] 25.55 S []

MWS] U,31 TR [] 25,55 S []

MW52 O43 TR r'l 25¸55 s l_

MW53 O47 TR [] 25.55 S []

MW55 O72 TR [] 25.55 S []

M_imum_ 24.5

Minimum: 0.31

Average: 1.88

ZINC

MW07 202 = [] 1095

MW09 10.9 TR 17 1095

MW[3 91._1 _ [] 1095

MWI4 33.7 - [] 1095

MW14 34 - [] t095

MWI9 21,9 = [] 1095

MW20 62 TR D 1095

[]

[]

[]

[]

[]

[]

[]

0

0

0

0

0

0

0

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2X2CIEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XMEAN

2XME2"d¢

2XMEAN

2XMEAN

2XMEAN
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Station ID VALUE Q PRG (ugtkg) PRG Basis Background Basis

MW21 62 = [] 1095 S []

MW23 6.8 TR [] 1095 S []

MW25 4.5 TR [] 1095 S []

MW33 14 TR 1"7 J095 S []

MW38 49.6 [] 1095 S []

MW38 3O.8 - [] 1095 S []

MW40 28._ - [] 1095 S [] 0

MW4J t58 TR [] 1095 S [] 0

MW48 4J TR [] 1095 $ [] 0

MW49 12,2 Vg 17 1095 S [] 0

MW50 16.8 Tg 17 t095 S 17 0

MW52 3.5 TR [_ 1095 S O 0

MW53 ,_ Tit [] 1095 S [] 0

MW55 88 TP. [] IC95 S [] 0

Maximum: 91.4

Minimum: _S

Average: 22.84

JgfR = estimated value.

PRG/Baekground Value3 are based on the lowest criteria established in the RUFS WorkpMn (CH2M
HILL, 199S).
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TABLE 3-3

FLUVIAL AQUIFER SUMMARY STATISTICS

DEFENSE DISTRIBLrIION DEPOT - MEMPHIS. TENNESSEE

29[ 160

Inor_anlcs

Anal_te

No. of No, of Minimum MaxLmum Average Standard

Armlyses Detections Valua Value Value Deviation

ARR_'NIC

BARIUM

CADMIUM
CALCIUM

COBALT
COPPER

IRON
LEAD

MA_NESrUM
MANGANESE
MERCURY
NICKEL

SELENIUM

_ODIUM
VANADIUM
7[N_
VOCs

4}
5(
5(
4(
5(

5(

3( 7 ! I tl&_( 647.2!

1 ,_ 2 O!

05 021 O.0(

2! 0 11_ 07!
4E 758( 9590( 22 82N 6_

5{ 3; 66 _ £ P_
4I 1( O! 16_ 35_
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The put [0ose of the dala quality evn]uatlon process is In assess the effect oflhe overall ana]yllca] pr_es_ on the

u_bility of the data¸ The two major categories of data evaluation me laborato_ performance and a_amx

interferences Evalu2tion o f laboratory performance is a che_k for compllance ¢¢ith the met hod requir¢menlS;
either the laberalory did, or did hal. analyze the samples within the IJmiLs of the an alylic al method¸ Evaluation

of matrix interferences is more subtle and involves the znmlysis uf _¢_'e rell areas Of n:sulL_ includit_g surto_at_
spike recoveries, m_.lrlx spike recoveries. 0:It duplicate sample re_ults.

Introduction

A specific fist of methods _ develol_d for the an_dysis of these samples Methods included SW_I46 roethod

8260 (Voladles by GC/M$). method 8270 (Semivo]_tti[es by GCtM$). Method ERS Kerr (Melhane, Ethane. and

Ethane by GCtFID), method 6010. with the 7000serlex(w_.tal_), and s_lecled General Chemislry parameters.

Bald'* ihe analyl_¢M results were released by tim labtlratory, both the sample and QC datu were carefully

reviewed to verify sample identity, instrument calibration, detection liroJ ts. dilution faclors, numcrie_fl

compulador_, accuracy of transctiptions, and ¢hemlca] inlerprctallons Additionally. the QC dais were reduced

and the resulting data were reviewed In roster lain whether they .,,2¢r¢ within the laboratory-defined IJmils for

accuracy nnd precision Any non-conforming ditto were discuss_[ in the data package cover letter and ca_

All of the d0.ta packages were revie,¢_l by the project chemists ttslng the process Oulllned in ihe Environmental

Protection Agency (EPA) gllidance document Functional GaidetinesJor Evaluating Data The data review and

vatldation prc_:ess is independent of the laboratory s cheeks uad I'c._uses on the usability of the data to support

the project data interpretation and decision-making prec es._s. Areas of review included holding 6me

compliance, spiked sample results, method blank results, initial _nd continuing calibrations, laboratory control

samples, surrogate recoveries, and duplicate sqmple results. A dam review war k.sheet was completed for each of

these dabs pnc ktiges.

Sample results that were not within the acceptance limiLs were appended with a quMifylng flag. which consists

of a single ur double-letter abbr*vlatlen that indicated a possible problem _._th the data. Although the qtmlifying

flags ofiginat_ dunng the data review and vaIMation processes, they are included in the dam summa_ tables

deliverable so that the data will not be tlSCd i.xdisenmlrvately. The followlng flags were used in thls le._l:

U Undetectec[ S amptes were analyzed for this analyte, hut it wDs not dee..led above

the method d_tcclion limit (MDL) or instrument d etmctlon Iimlt (IDL).

UJ Detection limit estimated samples were analyzed for this ant, lyre, but the _ults

were q_ifie_ _ Rot d_t¢_ ted. The re_na]I iS t_tlm,at e_.

J E_ timaled. The analyle w_ pre_tu, but the repotted v_lue may not be at,curate or

precise.

R Rejected. The data are tmu._le. (NOTE: Analym/compotmd may or n_y not be
present.)

Numelnczfl s_ffiapIe reSulL_ thai were gn_ater than the meth_ dete=tion limit but less than Ihe Reporting linm (RL)

we,* qualified *,t,ith a "J" for estimated, oa required by the EPA Functional Guidelines to Evaluating Da:a
Q aali_,
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Once the data review and validalLo, pr_e_ses _n: completed, _e Entire dnta _t w_ reviewed for chc_ueal

compound frequencies o[ delectLon, diludon facto[s Ihal mlgh[ affect dat_ usabilll y, and pa[terns of target

compounds distribution. The dam sot w_ also evaluaLed to Ld¢_d fy potential data limLt at Lons, uncertalr_l_eS, or

both in the a_aJytle_] results.

Holding Times

The holding dines for each parameter were evaluated accotdin 8 Io SW-_6 requirements. All holding times

WCl_ reel for th_ ori_illal c gll'Ltctioll$. HOWeVCF, Six SQ_IpIcs fcqui red re_xlrEtctLo93 duc EO IDW [[cid $tLP_OgalC

rccovcri_s Snmples MW494, MW4B4, and MW064 were r_ _trac[_d oac day ou[ nf holding limes. Samples

98Q1 R4 and98QIR5 rms._d holding lime by four days, while sample 98QIR3 wa_ re-rxtr_cl_ 16 days 0ul of

holding timES+

Potential Field Sampling and Laboratory Contamination

ThrEe tyl_s of field blank samples wer_ used to monhor pol_nlial contamlnatinn introduced du_ng field

samp[ing, sample handlLng, and shipping activities.

Trip Blank: A sample of ASTM Type II wmvr prepared in the t_oratox_ prior to d_e sampling event. The

'a*a[cr is slorcd in VOC _ample ¢Onh_iners and is no1 opened in the [_eld, and then travels back t_ the

laborat c*ry wiIh the other samples for VOC a n.a)ysls This bLank is t_e.d [o monist Lh¢ po[enllal for s_rnp]e

¢ontarmnatlon dunng the s,_mp [e cozttaJner ulp One Lap b]ank was in¢]uded in ¢_ch sampl_ c e_l_r thai

c_ntained samples for VOC analysis. A total of six 1tip blanks were collecled rot this sampling evem

Equipment _te Blank: A sample of the organic-free water u_d for ihe f_na] rinse dunng equipment

decontamlnalion This blank sampl_ is coll_cled by firLslng n piece of equlpmcnl after _tecontaminatioa and

is analyzed for the same _rmlytieal paroJ_eLers _s the corresponding samples, An ©quipmcn t b]ank monitors

potentia] contz_miztation caiJscd by incomplete equipment d_contaminadon, A iotal o[ five ¢quipmer_t

blanks were collcczed for Ihls sampling event.

Field (Ambi_nl) Blank: A sample of the wz_cr used to dccontaminaze _quiproenl and _t is collected direc[ly

_rom the d_conmmlr_tion wa[cr source+ This blank mon[t ors _on_zrnLnation that may _m introduced from

Ihe '_fal_r used for decontamLmallon One fleld bhlnk s._mple was eo]Le¢led [_om [he soucc_ of

d¢conta_inatlon walcr an_ was angdyz©d for the same parameters as the correspondL_g sam plc,s Thr¢_

[i¢[d blank_ wcr¢ coLlected Lot d_is sampllng Event.

Laboratory method blaREs were ;dso analyzed. A laboraio_ method blank is a h)ank matrix, usually ASTM

Lype II '._'ater or Ottawa sand, that is t_¢_tcd as a sample in that h undergoes the same ana[ylical process o_ the

COZTCSpondlng I_eld samples Method blanks arc used to momlor ]aboralory performance ond contm_n_natLon

introduced durzng the analyLieal proved ur¢. One method b]an_: was analyzed for _vepy t v.'en_y I_eld gample_s, or

one per analytical bmch, whichever _ more frequent.

Ac¢o_ing Io the EPA Functional Gu[detlnez, concentrations of common organic contamln_nts detected in

samples az I¢_s than 10 lirtucs the maximum ¢on¢cnlration in the bilks can be attrlbuled to I_l<l stapling and
labor atoP/conLamilmllon rather than envLronm_z_la] con hC_r_inallon from S[tC ac d villes. _¢ corl¢¢_tr_tions of

less common conh_ll[Itar_ts arc muhiplied by a faclor of 5 ralhet than 10, as rcqulred hy the Func_zotml
Guldeli_es

T_e only scndvolaZi]_ organic con_inan_.s detected in blank samples wene his (2-EZhy]hexy]) phthalatc (BEF/P)

an_ dl-n.bulylphLhala[_ In the hl_nk _,p2npl¢_ whore di-n-bu_ylphdlal_[¢ _ detected, thc concen troIion.s ,.,_te

below ih¢ reporting lind LS. Bis (2-cthylhexyl) phth_date was reported in three _uipmcnt blanks and one field

blank. The maxLmuro con¢_ntr_tlon o[" dl_ _qulpmcnl blanks w_s 12 ug,'L, and the fi¢]d _[ank concentration was

13 ugtL phtha]ates ar_ used as plasticizers, II_ most ¢on_mon of which is his (2-ethy]h¢_y]) phthalal_, are oR_n

in[roduced into saxnp Ies during hzmd[ing. Tl_e field pt:rsonn¢l often Lrans [_r t,amples while wearing latex glo'_e.s,

The Izllex gloves ml: coated with plasticisers such as BEHP and di n huty]phthalatc, to faei[imL¢ rcl¢._¢ of the

cK_rlg_DQE_ 2 1138_3£_
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gloves from the skin Laboratory imr-_onnc] also wear latex gloves dunng the extraction of samples. Thc_ fore.

the BEHP and di-n-bu[y]pbthalate¢_n most lilly be attributedto fields_a_plingand labordlorycontamlnation.

Samples _porled _th these COmlOn con1_nanl det_.Clloas _Ic)w the 5 or I0 times role,were flagged ,,U_,
undetected

The volatile organic conlarninancs detected in blank samples were: acetone, earbofi disulfitle, chloroform.

methylene chloride, and h'lehlorccthylenc, All of these orgg,xle contaminants were dete_tcd below th© reporting

llm]Is. Acetone and methylene chloride, are used as extraction solvents in the Inboratory, and 0se common

laboratory contaminants Samples reported with these common ¢ontun_nanl detections below the 5 or 10 times

rule, ..yore flagged "'IS" as undetected. Carbon dlsuliide w_s detected in an equlpmenl blank. 98QIRS, at a

eoncenlrafinn of I 0g/L. Carbon dlsulfide v.as detected in only ane field sample, at a concentralion of [ ug/L.

This is at the same cnncentration as the equipmen[ blank, lhctcforc il can most likely b¢ attribuled to field

¢onlamlnntlcn. Chloroform w_ delceted in two equlpmcnl hlankz. 93QIR I and 9$Q ] R3, both nt

conccntrallons of I ug/L. TrJchlorccthyler.c w_s detected in one field blRnk. 98Q1A2. a[ n concentration of I

ug/L Chloroform and trlebloroethyleue were nlso detected in severn] field samples, and at concentralions

higher than those detecled in the associated blank. These concentrations are more likely Io be indicative of
environmental condltlons rather thnn low level conLaminntion.

When evnlualing nny significant a,r_unt of data such as this, there may be instances in which ¢oraraon

laborato_ coatamJn,_aLs me r cpocled al low levels in son_plcs, but m'c not detected in any 0sscciale d blank

samples. "raerefore they can no be quoJ fled as "IS' undo eeled based upon blank eva]ualion Ho,,vever, the

reported levels of these compounds m_t be cvaluatsd carefully to delcrnane if they oxc tm]y indicative of

environmental c4_ndldons, m low level conlananation from the field or laboratory. Also. ca_. musl be taken in

those iststane¢_ I#here CoIRrflDn Inborn iol_ contgminants arc reported in samples ihal have been diluled for

0na] ysls. in this xel of dam. 2-bulanone was reported in two field samples. Acetone. 2-butnnone, 2-hcxanone.

and 4-methyl-2-ponlanone are often associated with equipment rln,._le solvents, such a_ methanol. _s s_lvent

conmminams ]r_eumplel¢ drying of file finsnIe so[vent cnn enus¢ carryover of _ese con iRminanLs, This is also n

eonur_n Jaboralo_/contaminant and may possibly be due ta low level eontaralrmtion, rather thzm envitonm©nm]
conditions.

S¢_craJ metals as listed in Table A- [, ,.re re title.ted in the lal:_ornto ry _ad fi©ld blanks. All of t_¢_: mgto]s, with

the egceptlon of on_ iron value, were delccled n[ ¢onccntratlons nbow the Ircstramenl Delection Limit (IDL), b_lL

]e_s I_an the Conlrncl Required Detection Limit (CRDL), M_lny of these arc ubiquhous at low levels. Copper,

and iron are common elemenls used in the co_s h_ction of sinks. [_g_els, labccato_ ventihtion hoods, and many
other I_]s or equlptemnl usc_l an a day to d_y b_Js. El©mcn_s such _ arsenic, barium, ehronunm, lead.

mercury, selenium, silver, thallium, and van_ium were repo_ed jusl over the [DL. Tries e volu¢ s gt_ indicative

of instrdracnt noise or low level blank contamination Generally, values within 215 dines of the IDL usu_dly

reflect insi_mcnl noise and should bc considered false positives. _e 5 Iimc.s rule _ n_pplied to Ihcso elements

and snmples with these elements reported at less than 5 times were qualified as "tr ", undetected.

Table A-] - Elemental Ta_ets Reported above the Method I_t ecti_ Limit
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Matrix Effects

Surrogate Spike Recovery

Sue'agate spike compounds were added IO each _mple ;malyzed far organic p_'ameters, ir_cluding ]aborato_

blanks as welt as field environmental samples Surrogate spike compounds _¢ the struclu_] homologucs of

t_tgclcompoundsandvxethcrcforcexpecledtobchaveinasimilarmannerdurlng_malysls 5U[TOgatespike
rccov¢fi_ from lnboralol T blanks w_r¢ used to ev_uale labaratox_ ffcrformanc¢ because these bian ._ represent

an +ideal" sample matrix Sun agate spike recoveries for field _]_pl¢ swcr¢ used to evnlt_l¢ the pal ea_li_ fDr
ID_t r[_( int¢r ['¢renccf.

The surrogate spike recoveries were within the laboratory specified conlrol limits for all field samples, except
for six samples. Sa_lplcs/#iW494. MW484, MW064, 98Q [R3. _gQ IR4, _nd 9gQ IR5 ,_.re rc-cxtr_¢l¢_] due Io

low acid surrogate recoveries The re extrac libeLSexhibilcd acid surrogate rccoverzes within acceptable race vevj

llmlts for all soJ_plesexcept M WIM:4 and MW484, While the low acid sul_0g_¢¢ ro:overles may possibly
reDc¢l some mnmx ef[cct in these 2 samples, c.verdi, these dn_ indlcatc that the matrix did not greally influence
(he final numericaL rcsul_ or the methvJs

Matrix Spike / Matrix Spike Duplicate Precision and Accuracy

For the MSfMSD measuremenL three allquo+ of _ single sample _¢ anzlyzcd: one nalivc t_n_ple and two
spiked with targel annlylcs or compounds, Marx accuracy is evaluated from the spike rccoverics, whil©

ple_islon i+ evnluatcd from comparison of Ihe percent recoveries of (he MS and MSD. Matrix spilt recoveries
greater than the upper a¢Cepta_ce limit r_sult¢(I in assc.cial¢ d dclcctcd values being qualified as ©stimat_l.

MSf_SD precision outside eon_l limits msuhed in _socinted data bclng flagged _ estimated. 'I_¢ laborato.T
analyzed three SCLSof MSfMSD samples for this sampling event

Organic results _e vet qualified upon _h= rcsu[_ of MSfMSD samples a_oR= Evaluation is in conjunction with

su_ogal¢ and internal s_ndard reSUlL_, _ile one sol of M$1MSD samples for _mivolat_]c analysis reflected 4
acid r_lallve pcrcenl differences (RPD) greater than 20c_. {he absolute paree=_lrecoveti_ wer_ within I_boraloty
cOntTo[ limJLs All ether accuracy and prccislon results were well within the stated erileria_ indicating that the

specific sample ,r,z,trix did eel innue_c¢ the overall nnnlydca] process or the final ntm_rieal s_apl¢ r©sull

All of the accuracy _nd prccislon cntct_a were eel for the three sets of MS,'MSD samples for the inorganlc

p_melers. T_ese data indlca_ that the specific sample mnl_x did not thfluenee the overall mcJyti=nl process
or Ih¢ final numerical sample rcsu]l.

Field Duplicate Sample Results

There w_re 13 fleld duplicale sets collccled dnnng this field effort Both the n_live and duplicate samples were
a_alYzed f°r the same Patm_e le vs. All pl_cision daL_ for both argyle _d ino_anJc zmalyscs, w_ withln the
weth°d _'gel a¢c¢Prancc ranges. Tr'es¢ data J_dlcale that the specific spxnplc matrix did not influence the
overall analylical process or the final nnlrer_eal sa,np] c result.
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Sample Results for Metals Near the Instrument Detection Limit (1DL)

Tt_e samp]es were _ _lyzcd for the T_u'g¢l Ana]yl¢ List (TALl of metals Concentratlons of mcLa] s ne_lr ihe IDL

were reported for many of the large1 melals. T_e IDL is _etermi,ed by mu]tiplylng by three, the standard

deviation ob_Jncd for _he aftalysls of Bst:tnd_d $oluli0n (each ana]yIc in reage_E walcrt on tluce
flo_¢onsecutive _lays _lh seven cofl$¢¢utiv© repllcates e_tch day. Th_ concel_b'atJon Of the $landai_ so]udon

should be 3x Io 5x the IDL. S_r_plc resu]_ al, or near, the IDL may be false positives caused by instrmnem
noise or Iow-]e_e] background shifts r_iher than _ true ;_aly_ signal

PARCCs

precision is dehned as the a_3"¢emcnl between duplicate results, _d w_s P_tim_t¢_[ by comparing duplicate

matrix spike rccovcrlcs and field duplicate _,_J_ple resuhs. S_pI¢ resutL_ for the m_orlty o_ the compounds

ir_dicate thai sample malnx did not signi_c_ntly interfere wid_ the overall _a]ytlcal process.

Accuracy--is a mcasuye Of the ago'omen I bclwecn a_ ex perlm¢ It_J dctef_iM _t ion and the tl_e v_lu¢ o[ the

p_r_m¢ I¢ r being r_c_tt,_d ]:ortheorg_micana[yscs, eachofth_s_J_]esw_spikedwithasurrog_t e

¢umpound; _qd for inorganic analyses e_h sample wa_ spiked with _l kn o,,,_ rc fcrel_ce f¢_[¢ rla] before dlgcslion,

Each of th¢_c approaches provides a me85ur¢ of the matrix c f_CCL__n the analyllcal accuracy. Lahor_lo_y
c_ntxol samples (LCS's) _re usually DI walcr spiked with known qua.titles of a targot ¢lcmcnl, and thus

me_L_ure Qecur_y of Ih¢ mfthod without Ihe iyd]u_nce from Ih¢ m_t,_ g.

Representativeness this cfi[_ri_t i$ a quoJi_t Jve me_sure (3f the de_tcc io which sctmplc d_tla _¢¢ufately nn d

p_ecisely represent _ ch_raetcrislle efivir_ru_ent_l c_flditioft. Rcprcsc[t_ativen¢_s Js _ stthjecllve pgr _,21¢ [¢r _J3d ig

used to evaluate the ¢fficacy of the sampling plan design. Representativeness w_ dcmonstrltt¢d by providing

full dcscrlpdons _n the pr_CCl scoplng documenL_ of the sa_pllng t_ch_ique$ and the rationale use_ for selcc ng
_tmp]iag Ic_alions.

Completeltess.-i_ defined as the percentage of me_uren_enLs Ihat arc judged to bc _a]id ,c_mp_d to the to tol_]
fluml3eT Q_ mc_ure nlcnis ft_d¢.

Comparability i_ [otothe f q_Ja[i_atlv¢ me_ure designed t_ express the ¢onl_dcnce wilh which one dala sel may

be compared IO another. Factox_ Ihat m_y _l'fecl comp_J_'tbi]ily include: sample co[]cctlo_ _nd I_ltd]ing

_¢¢hnlqucs, sample matrix lype, _d a_alytl¢_J method Compa_abilily is 1trolled by the other PARCC

p,_ra m_l efs because data sets c_ bc coml3_rcd with confidence only when precision and _cc macy e_e known.

Data from [his investigation c_¢ comp_rab]e ".vith other d_l_ co]]¢cted tt[ ihe Sile hecatL_C o_ly EPA methods were

used to analyze the sample _d Chevron modified EPA I_vc] It] QC data are av_[abl¢ to _upp_r_ the qualily o[
1he dat_.

Summary and Conclusions

Conclusions of the da_ q_Ii_y evaluation process include:

• _elabornLorY_nalyzcdtkes_picsaccordingtotheEPAmethodsstmcdinth©workpl_n_

dcmon$Irated by _-eptable I_tcthod pc fform_t Tee, which w_ dc*curt2c_tcd in the data delivela_le

• Sample i,¢sults for mct_[s above the IDL bul less _ the RL may b¢ atl_b_led to i_struraent noi_
and'or low ]eve] ¢onlaminadon a_d not she [elaled acdvlues

* S_m_[e _csults for terget org_c comp_urds above the MDL bt_i les_ the. the CRQL should be

c0_sldcrcd _ uftccrlaln bul indicatt v¢ of the pres¢_l¢_ of thai _ompottnd at an estilfialed c orw_cntratloll
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Appendix B
Analytical Data Summary
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Appendix C

Purge/Sample'Logs •



Well Volun_: i._ GAL (1" DIA,= 0.02.1G_dJ'FT,) (1 1/4 " DL_.= 0.0¢4 GALJFT.)

Total Purge Volume: _.._._ C, GAL

|

TALMET, IL.HDPE, HNO3 pH._2; VQA, 40 mr viaJ,HCf rpH < 2 0,4 G_g C;

.4 b,j:



,2 DDMT Well ID: _-02

Sample ID: MWOa4

MeaSuring Device: Water 12vel Indicator

WELL DIAM_ __.R

[ (_" DIA= 0.163 GAL/FT ) (4" DIA = O 653 G_.) ]

(1' DIA.- 0.04 [ GALrFT. ) (1 1/4 - DIA.- 005_ G ALIFT.)

;_m Pur_e v_ Temp, C0nd. DO Rsdox Turoidity

Time (Fals) °C mS/era Im_L) pH (mV] (nt_) Co]orfOdorlComments

_, Q

i



]Event: Qu e,ly W_ Sa_ing

woo_=p.ce,,_ .-,,, ..:,.._
Total Dcp¢h: _I. _' FT.(BTOC) ]

Depth m wmet: (-I/.,_, R'_ Fr (BTOC)

Wat_- Column: t I, _I'_ FT,

MeasuringOevica: Water.re[ Indicator

WELL DIAMETER

TALMET 1L HDpE, HNO31_<2: VOA 40 m] _d._J, HCI. pH • 2_, 4 a_g C;



CI-II2MHILL 29i. 327
projccl Numbe_: 113_30.23.03

DDMT

L Jo[J: MPa_phi$. TN

_v_nI: Quarle dy Waft SOJ__lin _

Tom] Depth: _. -_" FT.(BTOC) ] M_uring Deuice: Water Leve[ Indicalor

Dcp_ to wn_r: /-) 7if-. _7 ET.(BTOC) Oalo and "nmo; _,+

Wmer Columm _ FT WELL DIAMETER

(xlU_./(n_ GAL/Fr [ {2" DIA = 0 163 GAL'FT ) (4" DIA. = 0.65 ] GAL,'FT.) ]

Well Volume: _, _' GAL. (I" DIA.= 0,041 GAIJFr,) (I 114 " DIA= 0.064 GALtFT.)

Total Purg_ Volume: GAL.

Pur_c Device:



Wel]Volume:

S,gn_ by
Date



(x) (_. ib_'_ GAIJFT, l (2" DIA.= 0.163 GAIJFT ) (4" DIA. = 0.653 GAL,'FT,) ]

Well Volume: _.O._ OAL, (1" DIA,= 0,041GAIJFT.) (I I/4 " DIA = 0,064 GAt.'vr )

Total Pus_e Volume: GAL

Purg= Dcvlcc:

r I r =l

Color 1 Odor / Comments



CI MHILL 291 33o
__ Pr°J _etNumber: 113_23 O3_

,t; ODMT Well ID: r_v-_a

Local]on: Mam_is. TN

Ev ¢[LI; O,aanetly Well _anplir_

D_pLh m galen 0_'_-_' 0_, FT.(BTOC)

water Column: / O. I _ FT

Sample ID; MWO_n

Maasunng Dax_aa: Water Level Indicalor

WELL DIAMETER

:gq q

(x) Q.I_5 GALJFT. [ (2" DL%.= 0.163 GAL/FT.) (4" DIA = 0 653 GAL/FT.) ]

Well Vo]umc: [.? GAL. (I" DL4.= 0.041 GAi.'_T.) (I I/4 ' ḐIA.= 0.064 GAI2FT.)

Tol_l _rg, GAI_

Pu_¢ Dcvlc¢:

_um Put_ vol Temp., Cord. DO R_dOx TLir_Jdk _

Titre ,(_als) °C mSlcm (mglt.) pH (mY) {.tu) Color J O_or / Cummenls

F

F_ 1L HOPE H2SO4 pH,_2: Svoc, 2 L _ Glad, 4 da9 C; TALME_, 1L HOPE, _NC_ pH<2; VOA, 40 ml _l_d HCf, pH < 2.0 4 d_g C;

Sample Appeazance C,_ _E)_ _ (!_
Notes:

0



_ GAIJFT, [ (T' DIA.= O.I 63 GALIFT.) (4' DIA. = O.653 GAtlFT.) ]
W©I]Volume; (i" DIA.= 0041 GALPFT ) (1 I/4 " DIA = 0 064 GALrFT )

TO_I _rg¢ Volume: _._ GAL

Noi¢$:





W=er Cotur_: [Q _ FT. WELL DIAMe __R
fx} O:l_ GALr£T. [(2"DIA.=OI63GALIFT.)(4"DIA.=O.653GAIJI=T.)]

Well Volume: _ GAL. ( 1" DIA- (_PA [ G AL/FT.) ( 1 114 " DIA = 0¸064 GAL/_f.)

TO_I Pu_e Volume: GAL

Purge Device:

_ P_e V¢_ Temp, Co_d. DO R_OX T_rbjdily

Time _ °C m_/cm (m_/L) pH (mY} {mu) Color / Odor ICon_nenls

IODINe, :_00 ml HDP E N0r,_; TALM_T, IL HDPE, HNO3 pH<2; VO_, 40 ml ".4_J, H_I pH _ 2.0, 4 deg C;



it; DDMT

EvoBt: _tm_edy Wall Sainting D

Weal]]_r; _

TmalDopth: _ _ FT(BTOC) l

I_pth Io water: {-) _[._ f" FT.(BTOC)

Water Column: 13 "_f F'£.
(x) _.¢7 GALTFr

Well Volume: _ (( GAI
TOt,B] PuPae Volume: GAL.

Purlle Device:

T_ET 1k HDPE, HN_3 pHi2; VOA, 40 ml _J, H_, pH < l,O. 4 d_ C;



Location: Mem_ls, TN



LOCallOn:Memphis,TN Sample ID: MWI_

S_mple Team:

i



CH2MHILL 291 337
Projecl Number; 113_,3023..a3

WFI I DIAM_ i LR
f _

{x) O. GAL.'FT _'(2"DIA=O.163GAL/ET_{4'D!A.=O•653G,M.,'FT.)]

Wet] Volume; ,_,_]" GAL (1" DIA.= 0.041 GAL./FT.) (1 114 " DIA= 0.064 GAIJFT )

Totid PurB¢ Volume: GAL

]Purge Dcvlce:

Sarnpt¢ Time

Sample Appcazaace



SVOC. 2 L &mi_r Glair, 4 deg C; TALM_I'. I L HDPE. H NO3 DH _.; VOA, 40 ml til HCI, pH < 20. li t_og C;



CH2MHILL e91 339
ProjecK Number: 113B3023.03

±_..:,. ........... _:., GROUNDWATER SAMPLING DATA SHEET,., - * . • .......

Ix) p,17 G A L/FT, [ {2" DIA._. 0 163 GAL,eFT ) (4" DIA = 0.653 GAJJFT,) ]

Well Volume: I _ I GAL. (1" DIA = 0.04] GAIJFT.) (] 1#4 " DIA.= 0.064 GAL/FT. ) •

Tolal Purge Volume: S- GAL.

Porgo_,ioe: _,_. , J.,,_a&-J %./*,'__ :..,OoZ_,,.,._.\

;_ F'u.'Os V_ Temp., Cond ota Rednx T_rbidity

Time (_aJs) _C mS/era {mfgLI pH (mv) Inlul Co]_" / Odor 1C_nunenls

l_-_- o f' /" d" r" r.. f /.I" l,;-_a I_._ r_..',¢,or I ,/ / / r/ h'r'-'n , s

I

Sample Time
Sample Appc_r_mce

No_es:

I



CH2MHILL 291 3, o
PT°J oct Number: 113,3302303

:_ ...... ...; _ GROUNDWATERSAMPLNGDATASHEE'[ _ , ..... ,_ .,

LOCal[On: Memphis, TN

(x)# t7 G AL/FT. [ (2" DIA.= 0 163 GAL/FT.) (4" DIA = 0.653 GAL/FT.) ]

We]] Volume: 7 '(_- GAL, ( I" DIA = 0.04] GAL2F_,) (1 1/4 " DIA = 0,064 GAL/FT,)

Total Purge Volume: i (_ GAL.

- - _ .,_ _ .... FIEED PARAMEI'ERS.:,,_*_,., •......... . ..... _: , :

OC, 2 L Amber Glass¸ 4 _eg C TALM ET, 1L HDPE, P_NO3 pH<_: VOA, 40 ml v,_l HCf, pH < 2 0, 4 _g C;



Coad. DO Relax T,Jrbidily

mSIcm (rr¢_) pH (mY) Imu) Color 1 Odor 1Cammcms

qb



CH2MHILL
291 342

O .,: ._ .1,_ 4. _,_ ,., GROUNDWATER SAMPEING DATA SHEET. ., ...... .
-_: . DO i_KP -- %'VeU [D: MW.22

Sample Hi: MWP_4

_.(BTOC) I Me_udngOs,.lee: Water L_vel Ind_calor
FT.(BTOC) Daiean_T_ne: 3 ,z.,_ /q _:
FT. WELL DIAMETER

GAXJFT. ] (2" DIA.= 0.163 GAIJFT.) (4" DIA. = 0,653 GAIJFT ) ]

GAL. (1" DIA,= 0.04 ] GAL/F'F.) I1 114 " DIA.= 0.064 GAUFT.)

Total Purge Volume: _'-. _" GAL. ^

:_,P_V£ i Temp., Cond DO RSCox Tntbidiiy

TI_¢ (pals) °C m_cm (mg_-) pH (mY) Int_) Color/Odor/Comments

i

FS 1L HDPE, H2504 _H<2; SVCC 2 L Ambor GIBSS, 4 _eg C; TALMET, 1L HDPE, HNO_ pH<2; VOA, 40 ml viEd HCf, pH < 2.0 4 de_ C;

Dil[¢



CI-II2MHILL 291 343
piol_l Nurl]l_¢r: 113_0 2;3 _

,, -._, .- = ..... GROUNDWATER SAMPLNG DATASHE_I - • ,_ _. - i ""-
,1: ODMT 'WEll El: MW-23

Sample [D: MW234

GAL rFl- . [ (2" DKA = 0 163 GAIJF_.) (4" DIA, = 0 653 GALGT.) ]

WelL VoLume: GAL- (l" DIA.= 0.04l GALtFT ) (1 1/4 " DIA = 0 064 GAL'rFT.)
Total F_urge Volume:

Purge Device:
. . . r r i r • 1

cum _u_e w T¢ m!0.' Cond DO Redox Turoidily

Time (_als) °C mS/cm (mg/L) pH 4mV) (n_J) C_]or / Odin / CommenLs



!



CH2MHILL 345
__ Pro ecl i'Iumber: 11383023.03

.... _h=½"._'_ _=.: 2C:__;LQROUNDWA, TER SAMP.L_ NG_pATA SHEET.L_:.__ _,._/_ " _:
l.,t; goM-r Well ID: MW.25

Loc_ljon; Me_l_fii$, TN

Evct11: _ Qt_t,1 _tly weiJ S fttl_plil_ I

°°" {/t;q%We_thc¢: i

Total DeE/h: q(t3_ FT.(BTOC) ]

I_plh to ,_ater: Cll "7_" yo" FT.{BTOC)
Water Coluron: "_.77 FT.

Sample ]D: MW2S4

M6ttmunn u DB_; WCtler Level ]nc]icator

DBIo_rl_T'me: _(_l_tY 03_;
WELL DIAMETER

(x) _'l q GAL/FT [ (T' DIA= 0.163 GAIJFI'.) (4" DLA.. : 0.653 GALNT.) ]

Well Volume: {, _ F_ GA/.. (1" DIA.= 0.041 GAL,WT ) (] It4 ' D]A= 0¸064 GAL/FT.I

Total Purge Volume: _ GAL.

_um Pu_e v_ Temp, Cond. DO ,Redox Tut bidJly

Time (F_lsl "C mStcm 4m_L) pH (mV} l ntu) ColorfOdor/Commcms

$ OC, 2 L Amt:,et G _,s, 4 tJeg C; TALM ET. 1L HOp_, HNCO pH ._2 VOA 40 rnl VIal, H_I, pN < 2.0, 4 t_g C;

Sample App¢_'ance (- t,q_..y

N01¢$:

Date



CH2MHILL
".ojee,_,,m_,:.3_23.,:o 291 34 6

_. , _ .... ._.., , GROUNDWATER SAMPL NG DATA SNE_ _, ......... .
Well [D: MW-26

Wale_ Colum: -- W£, _ WELL DIAMETER

_ G._&JFT. 0.{ 63 GALJTT.) (4"D]-_. = 0.653 GAL.'FT.) ]WellVo]ume: GAL _L uIA.=004IGALIF£,)[IlI4 DIA,=0+(Ye4GAIJFT,)

Told Purge Volume; ._ ;AL

C¢_ pu_eVol Temp., Cond DO R_ Tu_idily

Time (gala) _C mS/era tmg_l pH [mvl (nIl_l Color / Odor / COlChiS



CH2MHILL .3 o. o3 291 34?
_!_4,'_",' :::%*_.,_" !% ' .r. " GROUNDWATE R S AMPEIN _ [)ATA SHE _..:__. ..............

Loc_lJon: M_mph[S, TN

C_Bned WeJ] S_lplit_0

WeaLhcr; _.t_ I fi_vd_

To_l Depth: (e_ FT (BTOC) I

Depth to w_ler; (-/ 5"g. _ _ FT.(BTOC)

Sample ID: MW284

Sample Tcam:

t

MeBSUHng O_ce: Wa • L_v_ I1(] C_lor

o.io_.e_,,0: _/z'(/#_"
V_FI 1 D]AMETER

Wamr Column: _T.

OAL]FT I (2" DIA.= 0.163 G,OJFT ) (4 _ DIA. = 0¸653 G_LJFT.) ]

Weft Volume: _t, t,_t GAL. (1" DIA.= 0.041 GALIFT.) (1 1/4 " DIA.= 0.0_4 G AL/FT )

c_m _'_ w Temp., CorM.

Time (_als) "C mS/era

F

00 _sdox T=thMjty

{mg'_} , PH t mV) Intu_ Color/OdorlComment_

-c-'i'_q._ ¢._ ;or o 79 £.l,,_r

U

SVOC, 2 L Atnl_l GlaSs, 4 deg C; TALM_. 1L HDP_, HN03 pN<2:

Sample Tim¢ _1_/ I_ 0,,_

Sample Appearance C1 f _t"



CH2MHILL zgi 348
proj_¢l Numb]. 113_30.23.03

_:,- _ ..... . . GROUNDWATERSAMPLNGDA S : .. .........
Well lID: MW*29

wac=co]=_: 17.1_, R" WFH.DZ,_'_E_R /d'3D E,'
(x) _.r_% GAL/FT. [(2"DU,..=0. I63GMJFT.)(4"DIA,=0.653GAL/FT.)]

Well Valum¢: _._. '=_ GAI.. (l" DIA= 0 041 GAL/FT.) (1 U4 - DIA.= 0.064 G_.)

Total Purge Volume:

Durg= Device;
I I l -i i



TLzrbidity
(rim) Co]or I Odor l Comments

FS 1L HOPE, H2S04 pH<2: SMOg, 2 L Am O_Br GlaSs, 4 dog C: TALM ET, 1L HOPE HNO3 _H<2; VOA. 40 ml ¢_B], HC_ pH • 2.0, 4 dgg C;



FT.(BTOC) I

FT.(BTO_)

FT.

GAL/FT [ (2" DL_ = 0.163 GAJJ}_ ) (4" DIA = 0 653 GAIJ_F.) ]

GAL. (1 '¸ DIA.- O.O4l G AL/FT.} (1 1/4 " DIA- 0,064 GAL/FT.)

Color I Odor / Comments



Sample [D: MW3_4

(x) _,1 r/ GALrFT [ (r DIA.- O.L63 GAL/FT.) (4" DIA. - 0.653 GAI3FT.) ]

Well Volun_; I • _"_? GAL. (1" DIA.= 0.041 GAL/FT.} (1 1/4 " DIA= 0.064 GAL/FT.)
Total Purge V_lume: GAL.
Pux_e D_viee: _;r eJ_._

Cura Fvrgev_ Temp., Cond. DO ReOox Ta_idilT

Time (_als) *'C mS/cm lm_L) pH [mY) mtul Color / Odor / Cormnen_

F=S, I L HDPE, H2S_._ phi; TALMET, 1L HDPE, HNID3 phi2; VOA. 40 ml _, HCI, pH .: _ O, _ _eg C; WQ IL HDPE, NO_O;



Sa_l¢ [D: MW33+.

(x) _ = i (,:_ GAIJFI". [ (2" DL_,= 0,t 63 G,MJ_T.) (4" DIA. = 0.653 GAJJET.) ]
W¢I] Volume: , GAL.

GAL. (1" DIA= 0+04] GAIJFT ) (! 1/4 " DIA.= 0.064 GA/JFrToLd Purge Volume:

Purge Device:

Cure_rm Vol Temp., Cond. 130 Rs_ox Turbidity

TALMET, t LHDPE, HN03 DH<2; VOA+40 ml _d+ HCI,pH < 2+0 4 degC;



[x} . _ GAIJF'_. [(2"DIA=0 163G_)(4"DlA --065_GA_.)]

Well Volume: _,_ G_L. (r' DIA= 0.041 GAIdFT.) (I 114 " DIA.= _.064 GALl'FT.)

Total IPur_e Volume: ( _l I GAL ,_

;_ pu_n v_ Tcmp, Cond. DO R_,dox Tur bidily

T_mc (Fals) °C mS/era (m_-) pH Imv ) (n t_ } Color /Odor /Comments



SamplcTeam:

(x) t_,i_ GAL/F_. [(2" DIA.=0.163GAL/FT.}(4"DIA =0.653GAIJFT,)]

Well Volume: "5.¢V GAL ( I ' DIA.= 0 OA I GAL/FT.) (1 1/4 " DIA,= 0.064 G_ )

Total Fu_e Volume: ._ O GAL. . .

_um purg_V_ Temp._ CD_d* DO R_x Tt,rbidily

[mV_ (ntu] Co]or I O_D_/Comments

FS 1L HOpE H2SO4 pH<2; SVOC. 2 L Amber Glas_ 4 de[; C; TALM_T, 1L HDp_, HNC_ phi; VOA, 40 ml _J HCf, pH < 2.0, 40eg C;



d: DDMT We11 m: MW_?_

Localion: Meml_lis. TN Sample |D: MW364

fx) _,l(-._ GAL/Fr. [(2"DIA. 0.I63G.MJFr.)(4"DIA =0653GAL*rFT.)]

Well Volume: q. 7"7 GAL (1" DIA= 0,041 G.M J'FT. ) (1 1/4 '¸ DIA,- 0.064 GAL/Fr.)

Telal Purge Volume: ..__._ G_" GAl., • .

_urn purge_1 Terrlp. Co]_d. [_O RedDx 'TLIr,0jdit_

S_mple Time
S J_l_ple Appearance



CH2MHILL 29[ 350
]Proj_l Number: 113_0,23,_

O _. _, ...... GROUNDWATER SAMPL NG DATA SHEET .- ._I: ODMT Well ]D: MW-36

Sample Team:



,12MHILL

_amp]¢ ID: M_V374

Sample T¢_m:

(x_+: GhJJFT [ (2" DIA.= 0.163 GAL/FT.) (4" DIA. = 0.653 GAL/FT.) ]
olum¢: (c o;. GAL. ( DIA.= 0.041GAL/FT ) (I 1/4 DIA = 0 064 GP,.L,'FT.)

_zr_e VolumE: _tq o GAL. r

c_r t_l_$11, _ (li_ C; TALMET 1L HDPE, _NO3 phi2; VOA 40 ml v,zd, N_I, pH < _0, 4 tte_ C; WO, I L HDPE, Nono;



[: DDMT Well [D: MW-3B

Loca[ion: M oml:lli$, TN SampleID: MW3_

(x) _.f_ GAL/FT. [ (Z" DIA,= 0 [63 GALeFT.} (4" DIA = 0.653 GAIJFT.} ]

Wel{ Volume: _', (?,_ GAL (1" DIA= 0.041 GAL/FT ) (1 1/4 " D]A.= 0¸064 GAIJIW )

Total Purge Volume: [ _* , GAL , . .

....... FIELD PAFIAMI= I l::RS _. ,_-..-:.. _, . , . - -, -, .... "

RBeCX T_rbi£_ity

{mY] (ntu) Color ! Odor / Camrr, enls

17f.q 7f'f r(r *_ _

SVOC, 2 L Amb:_r GI_ 4 dBg C: TALM_, IL _OPE, HN_ pH<2; VOA 40 ml VI_J, HQ, p:_ < 2,0, 4 de_g C;



CH2MHILL 291 3_9
.... Projecl Numb¢l_ 113530.23.D3

IO ......... _ , - GROUNDWATER SAMPL NG DATA.SHE_ ....... • !.,it: DDMT "_,el I[D: MW.39

Sample ID: MW3g4

" " /1 Date



CI-II2MHILL 291 3Go
Project Number: 1 _3_30 23.03

_;_,:.++,_L :_t.. + ] : z_, ++_+GROUNDWATER SAMPL NG DATA SHEET * " _ ,+ :, '.'. ; " +

Sample ID: MW404

D¢L_thtow.t+r: (-) 7,_', ET.(BTOC) OalaandTime: _]+ZJ/'gp ._
Water Columa: _ hi FT. WELL DIAbt_ t u_

_ALE'T, [ (2" DIA = 0 ]63 GALIFT ) (4" DIA = 0 653 GALfFT.) ]

Well Volume: "" "_" O GAL. (1" DIA.= 0.041 GALrf'T.) (1 1/4 ' DIA.= 0064 GALJFT.)

++%
, + ..... ++ . + +, .FIEI+DPARAMmI_RS+:. , • ,+ , .: +<,.,+. , +,+. , .

x_, PU_eVm Temp, Cond Do Redox Turbidky

Time (_als) _C mS/era (mgv'L] pH (mY) Cmul Colin / Odor / Commeats

FS. 1L HDPE, N2SO4 _H,_; PPMM_I, 1L HDpE, HN_ pN<2; VOA, 40 ral _4_J,HCI, pN < 2*0, 4 de_ C:

¢ -



ClHI2MHILL 291 3Gl
ProJ eel Number: 113630.23-_

,1[: DDMT _Ve]l [D: MW41

Temp., Cond DO Re_o= Tud_idit7

°C mS,_cm tm_¢) pH Imy ) (ntu)

Signed by:



i.,,- i,_

Color / Odor / Cammenu

q-u,- L



CH2MHILL 29z 363

Evemlt: OuarLedy W_I _ piing

Wcalhcr:C'_ _ Jn_s_ ,6J_ l_

Tot_lDtpth: _ [Ol._rO FT.(BTOC) )

Depth [o _vater: (-) _ FT.(BTOC)

Watc.r Column: 0 FC.

(x) GALtFT

Well Volume: G/d_.

Total Purge Volume: GAL

Purge Device:
i

cure Pur_ev_ Temp., Cond. DO Rec*ox Tarbidily

Time (_als) °C mS/era [m_ _l-) pH (mY) (nw) ColorlOdorlCommems

TALM_T IL HDpE, HNO3 pH.c2;

Sample Time

Sample Appearance

L/

SiBr_d by:



Color / Odor I CommcnL_

d by:



OOMT
Well ID: _W_5 _ d[

Maa_unn 0 DO_Ca: Wal_t L_vt:l Indicator

DateandTime: _['2_/°#JPt tqt_-
W_I l DIAMt; ; e.R

I (2" DIA= 0.163 GAL/FT.) (4" DIA. = 0653 G,'MJFT.) l

(]" DIA.= O.041 GAL/FT ) (l 1/4 r DIA = 0 064 G A[JFT.)



Sample 1D: MW464

Pu_e vr_ Temp.. Cond, D(3

TJm¢ tFals ) _C mS/cm {rag/L)

e|_, ,o / / /

Redo_ 'l_r_i¢tity

pH Imvl (niu) Corot / Odor t Comment_



Color / Odor / Colchis

Date



CH2MHILL 29t 3(38
ProJeCt Number: 113630,2303

_ _ GROUNDWATER SAMPL NG DATA SHE_ ...... . .

FS, 1L HDPE H2SD4 pH<2: SVOC, 2 L AnlD_r Gla*_, 4 _eg C; TALME--[, 1L HDPE, HN03 pH<2; VO,¢* 40 _1 _J, HCh pH < 20 4 de_ C;



0
Me(_u,ln_ De_: W_ler L_vel [ndlcalor

WELL DIAMETER

Ix) O, lfi.:a_ GAIEFT. [(2"DIA.=0.I63GAL/FT,)(4"DIA.=0.653GAL/FT)]

Wcll Volume: _' I GAL, (1 '¸ DIA = 0 04 I GAL/FT.) (1 I/4 ""D IA.= 0.064 GALtFT.)

Totnl Purge Volume: _-_ GAL . /J _, L _,

Sample TimeSample Appearance



Location: Memphis,TN Sample ID: MW5C4

Me_ude_ Dev_:(_: Wmer Level Indicator

WELL DIAMETER

fx) t_ .(_'¢ GA/JFT [(Z"DIA.= 0 163 GAL/PT.) (4"D[A = 0.653 GAI2pT.) ]

Well Volume: _- GAL, (I"DIA= 0 04] GALXPT,) (I 1/4" DIA,= 0,064 G ALtFT.)
TotalPurge Volun_: _.% GAL,

:urn F_e va Temp, Coad DO Reoox Turbidity

Time (_zals) °C mS/era /mg¢l pH {mV) Intu)

T¢ 9

Color / Odor / Commenls





Water Column: _ 'l_f= FT. WEII DIAMETER

(x _ _[ G AIJFT. [ (2" DIA = 0.]63 GAL.'El.) (4" DIA = 0.653 GAL/FT.) J

Well Volume: _'_ GAL. (1" DLA.= 0.041 GAL/FF,) (1 1/4 _ DIA= 0 064 G AUFT.)

Tola] Purge Volume: 17.- GAL+

C_m PU_ TM Temp., Cond DO R_x Turbidily





CH2MHILL z91 374

DDMT



CH2MHILL _gt 375
Pro ec[ Nnml;er: 113630.23.03

._.* _;z ;:-:- , ,'_ - _ GRQUNDWATER 8AM,PMNG DATA SHEET_' ' " ': , ." ' :. "-'" -

To_l I_p[h:

De]}[]] IO _alCr;

W_r Colum:

W_[] Volume:

Total Pur_e Vol_me_ GAL

Pur_e Device:

- _ ' f] .CI



a

291376

Appendix D ',
Field Notes
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ALL-_,VEATH ER

Minin _, Transit
No. 320



291 444



,.-%



• × _ .__.= ....



291 447

























Z91 4,59

,,k









....± .:_--._..._





291 465



291 466





1











291 473



291 474





I

I



'\,

2'91 477

FINAL PAGE

ADMINISTRATIVE RECORD
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