
 
 

N61165.AR.004675
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REGULATORY COMMITTEE RESPONSE TO U S EPA REGION IV COMMENTS ON
CORRECTIVE MEASURES STUDY WORK PLAN ZONE I CNC CHARLESTON SC

4/26/2002
CH2MHILL



CH2MHILL 

April 26, 2002 

Mr. Dann Spariosu 
U.s. EPA, Region 4 
61 Forsyth Street, SW 
4WD-FFB 
Atlanta, Georgia 30303 

Re: Response to Comments on the Zone I CMS Work Plan 

Dear Mr. Scaturo: 

( 

Enclosed are four copies CH2M-Jones' response to EPA comments on Response to 
Comments on the CMS Work Plan for Zone I sites. 

The principal author of this document is Kris Garcia. Please contact Ms. Garcia at 770/604-
9182, extension 476, or me, at 352-335-5877, extension 2280, if you have any questions or 
comments. 

Sincerely, 

CH2MHILL 

c: David Scaturo/SCDHEC, w / att 
Rob Harrell/Navy, w / att 
Gary Foster/CH2M HILL, wiatt 
Kris Garcia/CH2M HILL w / 0 att 



General Comments 

· ~ ' .. 

Response to EPA Comments on the 
Corrective Measures Study Work Plan - Zone I 

Charleston Naval Complex 
North Charleston, South Carolina 

Dated February 2002 

The recommendations of the CMS Work Plan appear to be appropriate based upon the data 
presented. The CMS Work Plan appears to be complete with the exceptions noted in the Specific 
Comments below. 

CH2M-Jones Response: Thank you, we concur. 

Specific CO!ll .. !nents 

1. Section 1, Figure 1-2. The figure shows the locations of several Areas of Concern (AOC) 
that are not mentioned in the CMS Work Plan (AOC 711, AOC 715, and AOC 718). Please 
provide information about these AOC or why they are not included in the report. 

CH2M-Jones Response: 
AOes 711, 715, and 718 are oil/water separators (OWSs) that were identified by 
SCDHEC in late 2001. Due to their recent identification, they have not yet been 
evaluated under the RFI process, but Confirmatory Sampling and Investigation 
reports are in progress for each one. The sites were included on the figure to indicate 
their presence. The text in Section 1.0 of the eMS Work Plan will be revised to reflect 
the current status of these three AOes. The AOCs and SWMUs addressed in the Zone 
I CMS Work Plan (other than the OWSs AOCs) can be evaluated separately and 
closed out independently of these OWS AOes. 

2. Section 4, Table 4-4. The naphthalene concentration at Sample Station 1677SB009 is listed 
as 5.9 milligrams per kilogram (mg/Kg) which exceeds the Soil Screening Level (SSL) of 
4 mglKg. This constituent is not addressed in the chemicals of concern (COC) discussions 
for i1 .. OC 677. Please address \1fhy naphthalene was not considered a COCo 

CH2M-Jones Response: 
The SSL value for naphthalene reported in Table 4-4 (and Table 4-3) was listed as 
4 mg/kg, which is the SSLfora DAF=l. This compound should have been included 
in the discussion of COPCs presented in Section 4.3.2.1 of the eMS Work Plan. 
Based on review of the naphthalene data at AOes 67516761677 (Tables 4-3 and 4-4), 
it appears that naphthalene was detected in only one of the nine subsurface soil 
samples, which is also the single exceedence of the SSL (DAF=l) at I677SB009. 
Naphthalene was not detected in the surface sample collected from the same location 
(0. 75U mg/kg in sample 1677SB00901.) 

Naphthalene was detected at 1 ugIL in two groundwater samples collected during the 
first and third sampling events at s.hallow monitoring well 1675GW002. This well is 



located cross-gradient from boring 1687SB009 and thus is not likely to have been 
impacted by this boring (See Figure 4-1 for sampling locations). Naphthalene was 
not detected in either groundwater sample collected during the second or fourth 
sampling events. 

No other naphthalene detections in groundwater were identified at the site, 
indicating that naphthalene is not leaching from site soils into groundwater. 

The average surface soil concentration of naphthalene is 0.47 mg/kg and its average 
subsurface soil concentration is 1.1 mg/kg, well below the generic SSL of 4 mg/kg 
(DAF = 1O). Thus the amount of naphthalene in soils at the site does not present a 
significant leaching hazard. Based on these considerations, naphthalene should not 
be considered a COC at AOCs 676/676/677. The text in Section 4.3.2.1 of the CMS 
Work Plan will be revised to include this information. 

3. Section 5.3.1.2, Page 5-4. There is a typographic error in the endrin RBC that should be 
corrected prior to finalizing the document. 

CH2M-Jones Response: 
The text will be corrected accordingly. The correct value for the endrin residential 
RBC is 2,300 ug/kg (HI = 0.1) or 23,000 (HI = 1). 

4. Section 6.3.2.1, Page 6-6. The report states that 1,2-dichloroethene was detected in surface 
and subsurface soii in the same boring at concentrations greater that the SSL. Since 1,2-
dichloroethene was not detected in groundwater at a co-located well and the concentrations 
are only slightly above the SSL, the report concludes that I ,2-dichloroethene is not a COCo 
However, the nearest soil sample is approximately 50 feet from the detection location. 
Additional soil sampling may be required to adequately determine that 1,2-dichloroethene 
is not present at concentrations of concern. 

CH2M-Jones Response: 
CH2M-Jones proposes to resample surface (0-1 ft bls) and subsurface (3 -5 ft bls) 
soil at the location adjacent to well 1680GW004 and analyze the samples for VOCs 
to assess current soil conditions. In addition, surface and subsurface soil samples 
will he rnllertpd nt thrpe lnrntinn.. flnnmximfltplv 20 feet fmm T6ROr,WOO4. One soil .. --- - - ---------- ._ .. -.- -- -- -----.--- --~c - ---------- - -./ - - J - - - J - - - - - -

sampling location will be upgradient of the well and two will be downgradient. 
Attachment 1 is a figure that shows the specific proposed sampling locations. 

After collection and analysis of these samples, a CMS Work Plan addendum for AOC 
680 will be prepared. The results will be evaluated to assess whether VOCs in 
surface or subsurface soil should be considered COCs. IfVOCs are determined to 
be COCs at the site, a pathway forward for additional activities, which may include 
more soil or groundwater sampling, will be developed, after consultation with EPA. 

5. Section 7.2, Page 7-4. On Line 11, BEQs are listed as a COC for subsurface soil. However, 
on lines 21 and 22 it is indicated that no COCs were identified in subsurface soil. Please 
correct this discrepancy. 



CH2M-Jones Response: 
BEQs were identified as COCs for soils in the RFI Report (Ensafe, 1999), not 
specific to interval. The text in Section 7.2.4.2 will be revised to include BEQs in 
subsurface soil as a COC at AOC 681. 

6. Section 9.3.3.1, Page 9-6. The report indicates that when well 1687GWOO2 was re-sampled 
in 1999, the concentration of arsenic had decreased to 26.7 micrograms per liter (ugIL). 
However, this result could not be located on the tables provided. Please provide this data, 
since it is used to conclude that arsenic in groundwater at AOC 687 is not a COCo Please 
provide a description of the sampling technique, since this can significantly impact inorganic 
compound results. For example were low flow purging/sampling techniques used in more 
recent sampling events? 

CH2M-Jones Response: 
The arsenic datafor 1999 were inadvertently omittedfrom Table 9-10. The table will 
be revised to include the 1999 arsenic results. 

Regarding the low flow purge and sampling techniques, we have enclosed copies of 
several groundwater sampling forms for the sampling performed dates of 1/16/96, 
6/4/96, and 9/10/96 (see Attachment 2). These forms show that the groundwater 
purge flow rates ranged from about 0.1 to 0.23 gallons per minute. This flow rate is 
generally within the range considered to be low flow purging. Based on 
conversations with Ensafe, low flow purge methods were used for all groundwater 
sampling. 

Also, Attachment 3 to this Response to Comments is a figure that plots arsenic versus 
iron concentrations in groundwater samples from well 1687GW002 (except for the 
1999 data point, for which iron was not measured). The figure shows a linear 
regression for the data, with an R-squared value of 0.957, a remarkably good 
coefficient for groundwater data of this type. The regression shows a significant 
relationship between arsenic and iron, strongly confirming the probability that the 
arsenic is present due to natural geochemical processes. 

Based on these considerations, we believe that arsenic is not site related and should 
not be considered a COC for this site. 

7. Section 11, Table 11-8. The title of this table is "VOCs Detected in Surface Soil"; Table 11-
3 is also entitled "VOCs in Surface Soil." It appears that this table should be labeled VOCs 
Detected in Subsurface Soil. Please correct this discrepancy. 

CH2M-Jones Response: 
The correct title for Table 11-8 should be "VOCs detected in Subsurface Soil." This 
correction will be made. 



-8. Section 12.3.3.1, Page 12-4. The report concludes that elevated arsenic concentrations 
detected in well I012GW002 (128 to 253 ugIL) are from natural background sources based 
on the presence of arsenic in background grid wells and elevated iron and manganese 
concentrations in groundwater at well IO 12GW002. The 1999 data could not be located on 
the labies provided. Piease provide this data, since it is used to conclude that arsenic in 
groundwater is not a COe. Also, the concentration of arsenic in groundwater at this well is 
2 to 4 times the maximum concentration detected in grid wells (66 ugIL). While iron and 
manganese concentrations are also many times higher than the concentrations detected at 
other wells, re-sampling of the well using low flow purging/sampling is recommended to 
confirm the results. 

CH2M-Jones Response: 
The arsenic data/or 1999 were inadvertently omittedfrom Table 9-10. The table will 
be revised to include the 1999 arsenic results. Also, Attachment 4 to this Response 
to Comments is a figure that plots arsenic versus iron concentrations in groundwater 
samples collected at SMWU 12. The ,figure shows a linear regression for the data, 
with an R-squared value of 0.8159, which is a remarkably good coefficient for 
groundwater data of this type. 

There is one outlier in the data set. When the outlier is removed from the regression 
analysis, the arsenic versus iron concentrations have an even stronger relationship 
with an R-squared value of 0.9707, which is an exceptionally strong correlation 
coefficient (See Attachment 5). 

These regression analyses show a strongly significant relationship between arsenic 
and iron, strongly confirming the probability that the arsenic is present due to 
natural geochemical processes. 

Based on these considerations, we believe that arsenic is not site related and should 
not be considered a COC for this site. 

9. SeetioH 12.J.J.J, Page 12 S, The rej30ft Slates that aio),iRS €salslliatea TEQs) are Rol a COC 
besallse H) ollly the highesl Eietestea vaille elliseeas Ihe RBC, €2) EiiolliiRS resllitea iR a sllftser 
risk greater than 1 x 194for Bot!=! FesiEieHtiAl ARR if!c11:l~trial feee~tAFS1 and (3) die*ies YleFe 

Rol Eietestea iR the most reeeRt saFRj3liRg eveRI at ' .... ell Q12QQl. This aesigllatioR aj3j3ears 10 
be a tyj30, siRse RO well with this aeSigllatioR was fellRa OR the tables. DiolliiRS were aeteelea 
iR wells IGI2C7NOOI aRa IGDIGWOO3 €5JiJ to 8.9J j3isograms per liter j3g!L). These 
sOIlSeRtFalioRs elliseea Ihe RBC. The maximllm aelestea 'iaille was resorEiea al well 
IGDIGWQQ3, assorEiiRg 10 Table 12 li. This lable also illaisates Ihat aio),ills were aeleetea 
al this well iR the most resellt Samj3IiRg e'.'eRt (8121I9li) at a sOllselllratioll of 7.9J j3gIL 
(whish elIiseeas the RBC).lf Ihe ealelliatea SaRser Fisk is greater !liaR 1 lIi W ... , IheR aiolliill 
shollia be a COC IlllEier the resiEieRtial ssellaRo. Please j3fBviEie more iRformalioll regaRiillg 
EiiOXiRS. 

[Note: Disregard comment 9; I leave it in for your information only. Dioxins >RBC but 
< 1 ppb need not be considered COCs. However, these facts should be pointed out in the 
uncertainties section. ods] 



CH2M-Jones Response: 
Although this comment was included for informational purposes only, CH2M-Jones 
feels that some clarification is warranted. 

1 ne primary criteriurl for SCDHEC jor- determining whether a chemical in 
groundwater is a cac is whether the concentrations of the chemical are above or 
below the drinking water MCL. The MCLfor dioxin in drinking water is 30 pg/L. 
None of the dioxin concentrations in groundwater samples at this site, including the 
nearby grid well, exceeded the MCL. Therefore, dioxin is not considered a cac in 
groundwater at this site. 

The tables included as Attachment 6 present the grid well concentration ranges for 
dioxins measured in Zone [,for shallow and deep groundwater (see Table 1 be/ow). 
As can be noted in Table 1, background concentration ranges are 1.3 pg/L to 5.2 
pg/L, with a mean of 3 pg/L for shallow groundwater. Similar values for deep 
groundwater are 0.9 pg/L to 9.9 pglL, with a mean of2.7 pglL. In most cases, much 
of the concentrations in these estimated values result simply from summing up the 
values represented by half the detection limit. The TEF values calculated based on 
actual detected concentrations (== or j flagged) are much lower than those shown in 
the attached tables. 

The estimated TEQ values in site wells at SWMU 12 ranged (Table 2) between 1.5 
pg/L to 4.7 pg/L, with a mean value of 2.1 pg/L. The last round of samples for two 
of the three weils are non-detects and the one detect is at 2 pglL. The average 
background concentration is at 3 pg/L. These values are all well below the MeL. 
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Attachment 2 
(1 of 3) Final. Compfthens.ve Sampling and Anaivsis Plan 

Naval &:u~ CJuuu:rton 
August 30. 1994 

Figure 6-1 

Groundwater Sampling Form 

Groundwater Sampling I 5 .. ,..,.10: 

PROJECT NAME:: NAvAL BASE CHARLESTON JOI NO: 2908-08440 OATC: 1/j1-b" 
wELL NO., NBC II (PH? <.;.W oo~ ool LOCATION: ZONE I 

WEA Tl<EJI CONDtTlONS: (.,to<>d~ AMIIIIIfT TlEMI': .ss-' 
AMEWED I'Y: PERSONNEL: LESTER/8ASHA/WARO 

I'URGlHG DlVICI! SA MPUNa O£V1CE 

Ty., ...... ,PER!STAL TIC PUMP I TEFLON TUBING TYoe a_veer S 

H",w w •• tn, a.v.c::. oeconr.mlnaflli'J' N/A How was me QeVf(;. dttcontamlf'1.tadl A 

How W". In, ',"I OKotItal'nJftat.al 5 ~T1"P D-r.;QN How ~. rna t.n. d"Gntlnwn.t~l M 

WtHcn well 'Nfl DrlVJGuSly !'ufgeal NBC II W"~cn IN*H wU Qfnrou:aJv ,.moHtd 7 E 

INITIAL W£LL VOLUME 

I 
PURGJHO 

Well dIameter -,n.) 2 lim. $lIned IS33 RntU\ad 1'0.1 

S:Il:kUCl Ift.l Volume ~td 4.e Cis 

c.otn to aor.-::m 01 w.1I flom roc ffU /5.51 ComtNntS on Wei AHOY.IV 

C.Otl'l: to waT" surface from roc {It.! $.80 a.at" to w.tW {ft.) 5.80 

l!nq-c;n of wlar Itt,1 't.71 Camp.ltlOft IIti'4 9./1 

'/a!um& Of waf" 1ft,' Admaa"at ComtMnt$ 

'o;~U 1.1, s .. mot. Cohc:t.a: Sw. I "IS' 

Amol.ll'lt Of SeQI",."t an btmom ot w..a Itt.1 FIn ... I ".l.i 

3 Vohun •• 01 wetJlf h,;!aU -1.6 

IN·SfTlJ TUTllIG 1'imo: 1$'.].,> I~'~ ISS' 1'·' - -- - -
, -L -±- • .....L ....l---- ~ ~ 

/. ~ :s . t '1.1' ,,'.'.n VOk,im. r-~'9e4 19*1.) ~ -- - -- - - --
;-,;tt)fdltv ",1. :J..:l!... ..!.:.:..:i ;.'1; -- ---
Odor --- -- -- - - - --
~H (\I11Mf 7 i.:' 7.1.1 7.1 a 1.lf - - - -- - ---

~ «0;0 /{O'D ';/'fO C.;nO'l.leUVlW l..,mnol -- -- --- -
Wit., r.mo.r1:(\f(. I-C) ", /11 ,,~ It') - - -- -- - -
01011\ to w.t~ Ift.J 5.'0 ,.10 1.1'- J:l!... -
NOru, I It, 1'lW)tn ot .... • 0.Oe7 tr' or 0.6$ gIl. 1 't. lenqm 2'" • 0.0%% ".. or 0.1 ..... 

Turtudttv Chote.s: dUt. tw1);J(I, oo.au. A~ 0.,.: 111192 

• 

I 



Attachment 2 
(2 of 3) 

Fi!UJl Compreht!lIJivt! Sampling and A!UJlysis Plan 
Naval Base Ow.rleston 

August JO, 1994 

FIGURE 6·1 

Groundwater SamplinQ Form 

Groundwater Sampling IsamPle 10: NBCI\ bY; 7 'w Dd<i}..03 

PROJECT NAME: ~~~AL eASE QHABbli:§TQN (clean) JOe NO: DATE: (, -4~9(' 
WELL NO: NBCI\ *"7~oa.J.-

tJU.t 
LOCATION: ZONE I 

WEATHER CONDITIONS: oAt"HYf : }MBIENT lEMP~::lr". • J 

REVIEWED BY: .44£4 -4-4T' I 
PERSONNEL: ~ /1. ~ 

PURGING DEVICE '" SAMPLING DEVICE 

Type _e 7 e!riJII!!i~ Eyml! Type __ 7 e!:!i~!IIiIi. PU!ll1l 

How _ the __ ed7 Per CSA? How was the dew:e decontaminated? Per CSAP 

How was the line decontatn.nMed? Per CSAe How was the line decontaminated? Per CSAP 

Whieh_wuprevious/y~NBC" 1.77'01 C. Which well was pr_sly oampIed7 NBCI\ k,f 7-.:111/ I 
INITIAL WELL VOLUME PURGING 

W"~(in,) ~ TIme stJIrted II~d rmished f)-Sf' 
SIlc:Irup (ft,) g; Volume purged (,. 7 (' M 
Depth to -., 01 well from TOC (n,) /~Sl. Comments on Well Re<:OYeIY 4 .. L 
Depth to _ ourla.,. ffOtn TOC (n) 7.C;7 D.pth to ..... ,., (ft,) 1/./ 'IJ ' 

7-f",c -Longhi 01_ (ft,) Completion 

ivolume oI_er (ft.) - Additlooal Comments .-
(gIl.) {".1 Sample Collected: Start ,3oS' 

lArnounc 01_ at bottom of well (It) &~ Finish lifJ.. 
3 vokmes 01_ ... (get) ~ 

om - !.!£l. ~'j /)0/1 ~(, /.).).:2 Ii:2:J IJ1i It!! INoSrru TESTING rune: 

q ...L....t. - -L -L -L -L -L ...L 
Well Volume Putged (gal.) .h1L - ;s- ci ,.7.).{" .!.- ~. 7S ~ '.~ ..It-
Turblty -.k.- - 3/1 .!L T ..L L 9L ..L ~ 
Odor ,~ -- ~ ~ ~ )J"J- ~ /.IfIot-t ~~ 

\&!ll. -~ITf-----
pH (units) 1. .96 - tE HI ,. 1 • .(1 ,." 1..·(7 I,i-I ~ ---- - -!:ftL 'Hf 3.'7 1·?1 ~ tr,o>i.rS' (,tnhc, "" . (' 
Water TempenltUte Ideg, C) 

'"'"""'- ......- ~ /.'/ :'M' ". J ~ 'JJ.() ;J.J·f ».1 n.1 
tJ·lt ;'t~ If.,.'- '1.r,( 1& Id.7/ 11.4/ 1M' iiJt Depth to MIler (ft,) -

NOTeS: 1 FT, LENGTH Of 4" equals 0,087 n Of 0.65 gill, 1 ft, length Z' tqUIIIs 0,022ft II( 0,18 gaL 
Turbity_: Cleat. tutbid. opaque Revision Date; 815192 
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I A!!ach men! 6 
Table 1: TEQs in Background Wells in Zone I - Shallow 
and Dee 

STATION 10 SAMPLE 10 

IGDIGW002 GDIGW00201a 
IGDIGIN002 GDIGW00202 

~IGojGIN663' GOIGW60361 b 
IGDIGW003 GDIGW00302 
IGDIGW003 GDIGW00303 
IGDIGW003 , GDIGW00304 

~TGDIGIN664-rGOIGW06401ti······ 
IGDIGW004 I GDIGW00402 , 
iGDiGW004 i GDiGW00403 
IGDIGIN004 I GOiGIN66464 

_IG~DIG\'I~~O~ r~I5II:l",~008§1 a~ . 
IGDIGW009 I GDIHW00901 

:~~:~~ri~ ri J ~~:~wri~ riri~ . 
-'!GDiGW012 I GDIHW01201a ~f 

IG51GIN015 i GDIGW01504 . 
,'r.-n-,i~\.'./vn1, F: -I t::!;nIU\Aln11::1'\1 .... __ _ ... .. .. ,U .... III"VI'""VIU 

IGDIGW019 
'lGDiGW01S~ 

GDIGW01901b 
GDIGW01904 

Mean of background 
Max of Background 
Minimum of Background 
Deep Background Groundwater . 

SAMPLE DATE 

12-May-95 
12-Dec-95 
12-May-95 
14-Dec-95 
20-May-96 
21-Aug-96 
i2:rVfay:95~-

13-Dec-95 

TEQ 

4.0 
1.5 
3.5 
2.0 
3.1 

QUAL 

= 

5.2: ..... _ .... ~.= .. ~ ..... 
3.0 
1.9 

= 

UNITS SAMPLE 
TYPE 

pg/L N 

Jlgll ~. . N 
pg/l N 
pg/l N 
pg/l N 
pg/l N 

'~p~L~" N 

pg/L N 
2J:May:.96, 3.2 pg/L I N 
22-Aug-96 2.8 = . 'P9lL r N 
ri~:~i~:~f~~::~-~-" L~~2~T-'~~ 
11-Dec-95 3.7 pg/l I N 
31-May-96 2.4 =. pg/l I N 
1 5-MaY-!i5-"'3X'~~' ';"~'--:---pg/LT~"FO~'~-

23-Aug-96 2.8 . pg/l 1 N 
FD 

~~Ei-m!~i§:-~gfJ~kt.~=~·.t· ~r~~···· 
IGDlGW04D I GDIGW04002 15-Dec-95 2.1 I oall I N 
IGDIGW04D GOIGIN04003, 23-May-96 3.3 'P9IC I N 

--'GDIGW06D GDIHW06D01a T'-24~May-95 3.01 pg/l I 'FD~ 

':~~:~~~!~~~~~1~~;~a g:~~~~~~~'r ~:~ = i'~~~'1 F~ 
IGOTGIN1S[)-'G-OiGIN19061" 61:ju'ri:9S- 1.1 .. r'pgTC'j N 

Mean of background 2.7 
Max of Background 9.9 
Minimum of Background 0.9 



Attachment 6 
Table 2: TEQs in Groundwater at SWMU 12 - Zone I 

STATION ID SAMPLE 10 SAMPLE TEQ QUAL UNITS SAMPLE 
DATE TYPE 

1012GW001 012GW00101 12-Jun-95 4.7 = pglL N . 
: C 

1012GW001 • 012GW00104 09-Sep-96 2.7 U pglL N 
1012GW002 i 012GWc.l02c.l4 04-Sep:96 1.5 = pglL N 
1012GW003 ! 012GW00304, 09-Sep:96 . 1.8 U pglL N 
1012GW003 012HW00301: 06-Jun-95 2.0 - pQlL FD 

Mean of detects + non-detects at Y2-value 2.1 
• 

Max of detects . 4.7 
.~ 

.. 
IMlnlmum of detects 1.5 


