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PRS 
Number 

- l r n l ( C )  
18-02 1 (c) 

lMnl(c)  
lMnl(C) 

lMnl(C) 

--- 
16Ml(c) --. 

16-021[C) 

16Ml(c) 

16021(c) 

- 18G2 I (c)  
16 02 I(c) 

1&021(c) 
l W l ( C )  
I W l ( C )  
I6u2 1 (c) 

1642 1 (c) 

16-02 1 (c) 

. ~ -  

16-02 1 (c) 

-1_1 

16#21(c) 

l W l ( c )  
lMnl(c)  I 
f w2 1 (c) 

f 602 I (C) 

Table 1-4.0-9 

16-2651 0316-97-3005 31-!h-97 I I 



PRS 
Humbei 
16-02 l(c) 
16-021(c) 
1&€!21(c) 
I 602  1 (c) 
16-02 t (c) 
16-02 1 (c) 
16-02 1 (c) 
1 W l ( C )  
16-021(c) 
16 02 1 (c)  
16--021(c) 
1 GO21 (c)  
1642l(C) 
1 W 1 ( C )  

1642l(C) 
- 16-02 1 IC) 
16-02 1 [c) 
l W l ( C )  

16021(c) 

-- 

-~ 

---- __ 

___- 

~- 

-- 

-- 

-___ 

16Ml(c)  

- 16Ml(c) 
1602 1 (c) 

l r n l ( C )  
16421(c) 
tGo21(c) 
t 6 02 1 (c) 
--- - 
-I_- 

Table f-4.0-9 (continued) 
-------r __-- 

16-2651 }-0316-97-3005 
162652 03 16-97-3008 

16-2652 03 16-97-3008 3 I -hIa-97 FG!ercd 
16-2652 0316-97-3008 31-Mar-97 Fdtered 
16-2652 0316-97-3008 . 31-Mar-97 Fc!?ered 

- 16.2652 - 0316-97-3OOa 31-Ma-97 Freered 
1&2652 031697-3008 31-Ma-97 Fdterej 
16-2652 0316-97-3008 31-htsr-97 Fdtered 

182652 0316-97-3008 31-Mar-97 F&ercd 
16-2f552 0316-97-3008 31-hbr-97 F$terfA 

-____. -- 
- t62652 0316-97-3008 31-1.k-97 Fdtered .__ _ _  

- 
16-2652 031 697-3008 39 - ? h - 9 7  FGtsrcd 

^___ __ 

____ ._ -- - 

31-Mar-97 F&ered 

-4 -  

--4 

20 
70 
0 

2 
20 

17800 
213 

-- 

10 
10 
10 

20 

7.34 
230 

___- 

7 

614W 
220878 ._____ 

l i d s  



Table 1-4.0-9 (conlinued) _- 
Sample 
Medium 

PRS 
h d x r  

Location 
ID 

Sample IO Analyle Name C d H h  
Date 

3 1 -l.(ar-97 
3 1 -M3r-97 
3 1 -IPjr-97 
3 I -!Ear-97 
3 l - t h - 9 7  
3 I - f h - 9 7  

-- 

-*-- 

Fild PrEp Focus Vatidah 
Oualifier 

nv 
nv 

-- ___ -_ . 

Sample 
Results 

l(k3 

SMO 
10 

~- 
YIG f l m r ( c )  

I602 1 (c) 
16Ml(c) 
16-m1(c) 
1 ~ 1 ( c )  
1642I(C) 
IS1?2I(C) 

1 6 0 2  1 (c) 
1 6 0 2  l(c) 
16021(c) 

--_ 

-- 
1602 1 (c) 

-~ 
-- 

1602 l(c) 
l6G2l(c) 
--I-_ 

~- 
r m r { c ]  
l r n l ( C )  
-- 

1602 1 (c) 
1602 1 (c) 
-- 

t6-021(c) 

03 1 697-3038 
03 1 697-3028 
031 6-97-3ooa 
0316-97-3338 
03 1 6-97-3338 

- 

~- U.nv 
5 U.nv 
74 nv 

03 16-97-3cW 
03 1697-3033 
03 I 6-97-30% 
03 36-37-3333 
03 16-37-30011 

-______ Cartmute 
2 U,nv 

U.nv 031  697-3009 - 20 
1!3€JGO 
280 
630 

03 16-97-3039 
- 03  16-37-303 
0316-97-*- 
03 16-97-3009 

3 t -!Jr-97 
31-1h-97 
3 I - t u - 9 7  
31-?Jar-37 
3 I -tar-97 

-~ 
20 
10 
0 
4 0  

- 
- 

03 1 6 9 7 - 3 0  
03 1G97-3073 
0 3 1 6 - 9 7 - W  

3 1 -MJI-37 
31-Ma-97 YJGl 

3 I-Ma-37 Urif2terr-d ViGt 03 1697-w.33 

1626% 03 16-97-3003 31 -M3-97 Urilderwl WGI 

16.2650 0 3 1  6-97-3003 7.03 
120 

_ _ _ ~  su nv WGI 
WG I I62650 03 16-97-3003 tlV 

~ loo .--- 
I 28700 

nv 

_ _  nv 
nv 16-26s 

16-26'A L--- 2f41l0 nv 
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Tab le I- 4 .O- 9 (con I in u e d) 

PRS 
Number 

16021(c) 
1 6-G21(c) 
16-021(c) 
1 w2 1 (c) 
1 6-02 1 (c)  
1 6 m l ( C )  
1 6 0 2  1 (c) 
1602 1 [c) 
16-02 I (c) 
16-02 I (E) 

16421(c) 
1fjU21(c] 
1 6-02 1 (c] 
1602l(c] 
1 6-02 1 (c] 
1602 1 (c] 

--- 

--- 

-- 
~- 

16-02 1 (c] 
16-02 1 (c] 
~ - -  

16-02 I (c) 

16Q2f(c] 

- 
Location Sarnpe ID Cdeclion 

ID Dale 

16-2651 - .- 0316-97-3010 31-!.la-97 
16-2651 031 6-97-30 I O  3 I - P A X - ~ ~  
16-2651 0316-97-30IO 31-!AX-97 
16-265f 0316-97-3010 31-lh-97 
16-2651 0316-97-3010 31-!h-97 

-_- 
-- - 

- 
16-2652 0316-97-3011 31-Mar-97 

31 -!Ax-97 
16-2652 031&!37-301 I 31-Ma-97 I I 
16-2652 0316-57-301 1 31-Ma-97 

16-2652 0316-97-301 I 31-hh-97 

182652 0316-97-3011 31-Mar-97 
162652 0316-97-3011 31-1h-97 

162652.' 03f6-97-3011 31-Ma-97 
16-2652 0316-97-301 1 31-!hat-97 

16-2652 0316-97-301 1 31-Mar-97 

.-__ 

-I_ 

16-2652 0316-97-301 1 31-Ma-97 - 

UrJ Jt er ed 

Ufi!Jtered 



lOhI os9z9i 
I9M I 
I9.M I OS9231 

oS9z-9 I 
os92-9 I 
OS!X-!9 1 
OS9291 
059291 

O'i92-9 1 

S929 1 
CG92-91 
059z-9 1 

-___ 

t t t 1 

I 

OS9Z-9 I 

! .-- 

' mi 

2s92-5 1 

(pa nwiu 03) 



Table 1-4.0-9 (continued) 

FEU Prep CdIffGm 
Oate 

Sample 
Medium 

16-021(c) 16-2650 0316-97-315 
1E--2652 } 0316-97-3018 

27-Jun-97 
2 7 - J U S - ~ ~  

.. . - _- YJGI 
WGI 

27-Ju~97 

27-Ju~I-97 YIGi 
27-JUQ-37 
27-JUII-97 
27-Juri-97 
27-Juri-97 
27-JUII-97 
27-Jun.97 
27-Juri-97 
27-Ju~I-37 
27-Juri-97 

27-Jun-37 
27-Juri-97 

_I- 

- 

l__l- 

--- 1- 

lG021(c) 16-2652 0316-97-3015 
16-2652 k YlGl 

WGI 
L - 

I 6-02 I (c) . 16-2652 
1 6 M  f ( c l  162652 

--- 
--- 

1 fX2 1 (c) 16-2652 03 16-97-30 1 < 
l6-Ml(~) 16-2652 0316-97-301< 
16021(c) 1 16-2652 ~031697-301! 

27-Juri-97 
27-Juri-97 
2 7-Juri-9 7 
27-Juri-91 
27-Ju~-91 

' 27-hn-97 
2r-Juri-91 
2 7-Juri-91 
27-J~s91 
21-Juri-91 

---- 

2T-Jun-Z)i 

WGI 
WG1 
ViGI 
YKjS 
ViGl 
WGI 
WGI 

nv I 

16-02t(C) 16-26552 0316-97-301! 
I 6 - 0 2 I ( C )  16-2652 0316-97*301! 
I G 0 2 1 ( ~ )  16-2652 0316-!37-301! --tl 1 602 I (c) 16-265 I 03 16-37-302 

-_- 
ViGI 
YIGI 

--4 
YiGf 



Table 1-4.0-9 (continued) 
PRS 

Number 
16-Wl(C) 

f6-02 t (c) 
16-02 I (c) 
1 6 0 2  I (c) 
16+21(c) 
16-@2l(C) 
16- 02 1 (c) 

1602 1 &) 
l W l ( C )  

16Ml(c)  

-- 

--___ 

16 021(c) 
-I- 

-~ 

- 
Cdlecticm Fild Prep 

..-- 
Dale -_ --- . 

16-2651 03 16-97-3022 27-Jun-37 F&r& 
16-2651 0316-97-3022 . 27Jun-97 FWered 

16-2651 0316-97-3022 1 27Jun-97 Fitered 
2T-Jun-97 Fi!ertd 
27-Jun-97 Fdtered 
27Jun-97 Fd:ered 
27-Jun-97 Fu7ered 
27-Jun-97 fd:ered 
~ ~ - . J U G - 9 7  Fr!tered 
27-Jon-97 Unfdtsred 

I _ _ _ .  __.- _ 
-- .-____ 

16-2651 0316-97-3022 273un-97 Fk?S;ed 

___ .I___--I 

___. -I__ 

-- 
_____ ~ 

1602I[c) 16-2651 1 0316-97-3023 
18  02l(cf 162GSf 
lGO21(c) 16-2651 
1&021(c) 16-2651 . 

l W l ( c )  t6-2651 - _  
16Mtlc \  1 16-2651 

__ - - - -- 

-- 

-- - ~ -  .- 

.-___--- 

&-- . -  
16 021(c)  182650 0316-97-3101 19Srg97 FierEd 

1W21(c) 162650 031697-3101 19-Sep97 Eyered 
16021(c) 16-2650 0316-97-3101 1 3 S p 9 7  F i e r e d  -- 
l W l ( ~ )  16-2650 0316-97-3101 1 4 S ~ 3 7  FilterEd 

1 6 0 2 1 ~  16-2650 I i m ~ 9 7 - 3 t o t  -i= 1 9 ~ 6 0 9 7  Firterd 

- I - -  

3 
b 
9 
!i 
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Table 1-4.0-9 (conlinued) 

22-Seg97 Unfitered WGI 

22-8-97 UnlJteted ViGI Solids, Total Dksdied 

22-Sep97 - Unfdlered WGI 
-_ 22-Sep-97 U d d e r 4  WGI 
22-SE~-97 F d t i r t d  

Z-Sep97 filtered 
22-srp97 Fiertd 

---.. 

2 2 - S ~ p 9 7  Fa&r& 

Sd&, Total Dissolved 
22-Sep97 Filtered WGI Soh&. Tc~tal Suspended 
22-Sep97 Fikered 
22-Sep97 Fd?er& 

Sample ID Reporting 
Units 

Focus Validatb 
Qualifier 

Location 
ID 

16-265 1 

16-2651 
182651 
16-2651 
16-265 1 
1 6-265 1 
1 6-265 1 
16-265 1 
--I_- 

PRS 
Gumber 

16-02 1 (c) U3f 897-3 I oa P91 nv 

03 16-97-3 lo8 t W l ( c )  
ts-tnI(c) 
t GO2 1 (c) 
t Go2 1 [c) 
1 r n l ( C )  
1Mnt(c) 

1 # 2 l ( c )  
1642 1 (c) 
16-02 1 (c)  
1 Go2 1 IC) 

1602t(c) 
16321(c) 
16-02f (c) 
16021 (c) 
16 02 1 (c) 

1642 I (c) 

-____ 
-- 

lMnl(c)  
lMnl(C) 
1€421(c) 
IfPwl[c) 
16021(c) - 
1 6-02 f (c) 

U.nv 
nv 03 16-97-31 08 

0316-97-3108 
0316-97-3108 
0316-97-3108 
031 6-97-31 08 
03 f 6-97-3 1 08 

~ - ~ -  

nv 
nv 
nv 
nv 
nv 

U.nv 
nv 

- 1 6-265 1 
16-2651 
f6-2651 
t 6-265 1 

1 6-255 1 
16-2651 
16-265 1 

182651 
16-2651 
16-2651 
16-2651 
1 G265 1 
16-2651 
1 6-265 1 

-___ 

-- 

031897-3108 
03 1 6-97-3108 
03 1 fi-97-3108 
0316-97-3109 

a3 f 6-97-3109 

03 16-97-3f09 
0316-97-3109 

____- 

- 

a3 t 697-34 09 
I_ 

___- 

nv 
nv 

U.Wd 

031897-3103 
03 16-97-3 109 
031 6-97-3 109 
031 6-97-3109 
0316-97-3109 
031 6-97-3 f 09 

___- 

--- - 

nv 
nv 

U,nv 
. . . . .. I 

n Y  

n V  

nv 16-5650 031697-31 11 

16-021 (c) 
16Ml(c) 
t 602 1 (c) 
tE02l(c) 

0316-97-3lli 
0316-97-3111 
0316-97-31 11 
0316-97-311 I 

- ~ -  
_- 

_ -  1 9 - S v 9 7  Unlitered WGI c t m -  1 loclo 
19-S-97 UnF&red WGI Conductivity 230 
19-Sep97 Unfiitered WGI FhJOde m -- 



Table 1-4.0-9 (continued) 

~oc(a;on I Sample ID 

16-2650 0316-97-3111 
16-2650 03 t G97-31 t 1 
16-2650 0316-97-31 11 
1 6-2650 03 I 697-31 1 1 
162650 0316-97-3lt1 

- -- 

Sampk 
Mecfim 1 Analyle Name I Sample 

Resclts 
Focus Validath 

Oualifier 
PAS 

Number 

lMnl(C) 
16021(c) 
1502 I (c) 
l W l ( C )  
lMnI(c)  
1602I(c) 
l W f ( C )  

164Qt(C) 
1602 I (c) 

1602I(c) --_ 
-- 

CdlHtiocr 
Dale 

fidd Prep 

UnMtered WGl 
YlGI 

1 9 - 9 ~ 9 7  
19-*97 
19-sEp97 
19-SEg97 
19-S-97 
19-DCC-97 16-2650 1 0316-97-3185 
19 Dec-97 
19-Dec-97 
19-Dec-97 
19-l)ec-97 

-__. 
19-Oec-97 

- 19-fkc-97 
19-ckc-97 
19 OLX-97 162650 0316-97-31& 

1626% 0316-97-31e6 
162650 0316-97-31eE 

---. 
Unfdtercd 19 Dec-97 

19-oec-91 Unftltered 1 -  --- 
16-26W 
16-2651 
16-265 I 
16-2651 

19- 
19 
19 

- 
.- 

,- I- 19 
I 19 

Unfdtcred 
FiKerul 
Fdtered 
Frltcrcd 
Ftticred 

I Filtered 
-- 

I 

16-2651 I 
16-2651 03 1 t597-318i I I 19-k-9i 

16-2651 0316-97-318i 
16-265 1 I 03 16-97-31 6i 

1 602 1 (c) 

16021(c) 
1 G M  I (c) 

16 02 I (c) 
16021(c) 

. -~ 
___- 16-2651 f 0316-97-318l I 1 9 k - 9 ;  

1G-2651 I 031697-3161 
16-2651 0316-97-3181 



Table 1-4.0-9 (concluded) 

16 021(c) . 16-2652 I --- 
16021(c) - 16-2652 
15 @21(c) 162652 
16421(c) 16-2652 
1W2I(c) 16-2652 
16-021(c) 16-2652 

- _. _-- 

--- 

-I-- 1 

"V _ _  
UA.nv 
nv 
U 

__.II_. 
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Table 1-4 .d- 1 0 (con tin ued) 
High Explosive ChemIcaIs in Springs Samples 

Sample ID- 

63 I G97-3001 

Location ID CcA!ectim 03le Field Prep Sample 
Results I F0:os 

Valid3lion 
Qualikr 

16--2651-- 

16-2651 

3 f -M3-97 VJGi P91 0 25 

03 16-97-300-8 WG I Unfdercd 0 25 

1 
' i  t6-2651 031 ti-97-2404 

03 16-97-3001 
0316-97-3tM4 
031 6-97-3001 
0316-97-3001 
03 I G97-3Kb1 
03 16-97-3034 
03 1 G97-3MI-l 
03 16-97-3001 
031G-97-3004 
031G-97-3#3 

Unf3ered 0 25 1.31 bVG I 

YiG I 
VJGl 
YJGl 

15-2651 
162651 
16-2G51 
162651 

WGI 
3 I -f&-37 
3 I -h'a-97 

U I 
U I 
U 

16-2651 
1 G265 I 
16-2651 
16-2G51 
162t51 

I602 1 (c) F 1 GO2 1 (c) 

- 
" I  
1 U I 

16265 I F31 

03 16-!37-%& 

162652 03 1 f%97-35(iG 3 I - r ~ . ~ 9 7  

16 02 l(c) 03 16-97-3036 

16-2652 
162652 
16-2652 

03 1697-= 
031G-97-3006 
03 16-37-- 
03 16-97-3006 
03IG 37-3006 
031G 97-3006 
0316-97-3006 
03 1 G!37-30(jG ----_- 

YIGt +I 
U 

ViG! 
VIG I 
VIG I 
YIGI 
YIG! 

Y4G I 
wi1 

~ ~~ 

16-2652 
1 w652 
16-2652 
1 G2652 
16-2652 

U I 
U I 



Table 1-4.0-10 (continued) 
High Explosive Chemicals in Springs Samples 

Sarnpk iD 
Medium Results Vnits 

Flaered (3316-97-3006 
03 16-97-3026 

1 G26S 
f 6-2652 Fi:ered 

_:j 31-h43-97 

3 1 -h!3r-97 

0316-97-3006 

0316-97-3007 

031 6-97-3007 

03 16-93-3007 

1G-E652 

16-2652 

16-2652 31-Mar-97 

162652 " I  
16-2652 
16-2652 
162652 
162652 
162652 
162652 
16-5652 
1 G2652 
1&2€52 
16-2652 

-- 

0316-97-3007 
0316-97-3007 

31-kaJ-97 
31-hbr-97 
3 I -  h h - 9 7  
31-hhr-97 

31-Mar-97 
31-hbr-97 

0316-97-3007 
0316-97-3WT 
031G-97-3007 
031E-97-3007 
031 6-97-3007 -+ 16-2652 31.Mar-97 03 16-97-3wJ7 

27-Jun-97 

l:a% 

FClered 

Fitired 

lG265Q 

1 G26W 

162650 

0316-97-3012 

0316-97-3312 

031 6-97-301 2 

27-Jcn-9.7 

27-JWI-97 

L'Ki  I 0.103 I xn? 03 16-97-30 12 
03r6-97-,10iz 
0 3 1  6-97-30 1 2 
0316-97-3012 --- 

27-Juri-97 f 6-2650 
16-2650 
16-2650 
1 G265O 

27-Juri-97 
27-Jun-97 ~. 

27-Juri-97 



I- 
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Table I-4.0-10 (continued) 
High Explosive Chemicals in Springs Samples 

Localion IO Sample ID Prs HumSer Col!ectim O 3 k  

16-02 1 (c)  162652 ' 0316-97-30i - 27-Gcn-37 
16- 02 1 (c) 162652 0316-97-3016 
16021{c) I 16-2652 0316-97-WIG 

16 021(c) 

16-02 1 (c) 

27.J~n-97 
27-Ju~I-97 

1&@2 1 (c) 

i 642 t (c] 
lG-OZl(C) 
16 @Zl(c) 
t 6-02 1 (C) 

16 021(c) 
16-021(~) 
16 02t(c) 

16-2652 i 0316-97-3016 

16-2652 0316-97-3016 27-JLNI-97 
16-2652 Ml6-97-3016 27-Jun-97 
16-2652 0316-91-3016 2 7 4 ~ ~ 9 7  
1 GZG52 03 16-97-30 16 2?*J~m97 
36-2652 0316-97-3016 27-Jun 97 
16-2652 031697-3016 27-Jun-91 
16-2652 03t6-97-3016 2 7 3 ~ - 9 7  

1 G2652 

16-021(c) I 162652 I 0316-97-3017 I 27-Jun-97 

03 16-97-30 17 274~1-97 

16021(c) 
16021(c) 
i 6-021 (c) 

031697-3017 
0316-97-3017 
031697-3017 
0316-07-3017 
031697-3017 
0316-97-3017 
0316-97-3017 
031 6-97-3001 7 
WL6-97-3017 
0316-97-3017 

1E-021fcl 

27-Jbn-97 
27-Jum97 
27-Jun 97 
27-Jun-37 
27-3u1~3T 
27-JuW97 
27-JMi-97 
27-JWI-97 
27-31x1-97 
27-Ju11.97 

16-021[c) 
f 6-02 1 (c) 
16-02 I ( C J  

16-02 f (C) 

16-02 1 (c) 
1 6 a  1 (c] 

16021 (c] 16-2652 

16-2652 
162652 
1G2652 

031697-3017 27-Jcn-97 

16-2652 
162652 
16-2652 
t G-2652 
16-2652 
162652 
16-2652 

__ I 1- I 

Field Prep 

Flaercd 

Ydidatiocl 
QuMier 

Sample Repotting 
Rrsulis Units 

I 0035 I t 3 1  1 U I 
0 104 1131 U 

0 055 1'91 U 
04E4 P 9 1  mrlc 

U 
I. 

0 G3C 1'31 
15 ilQ1 nore J 



I 

I 

r 

I 
IE! 

I 



Table 1-4.0-10 (continued) 
High Explosive Chemicals in Springs Samples 

LoeaGon ID Sample ID CdIxtion Date 
Wiiaticn I Reporting 

Units Medium 8esuIts 
I Qualifier t - 

0316-97-5021 
03 16-97-30- I 

tG2651 
162651 

27-Jon-91 
27-Jun-97 

I 1c021(c) 
16-2651 03 16-97-302 I 27-Juri-97 UnfJtered WGI 0.05 

1.3 

1.3 
I 16021(c) 

19-SCp9 7 16-26- 

t G-2650 

16-2650 

031 6-97-3101 

03 16-97-3 IO 1 fo 19-scp97 

031697-3101 19-Scp-37 

19-SCO-97 Dinilro-iofuenei2.4-1 I 1.3 1'91 I U I 16-2650 
1 G2650 
16-2650 
1&9650 
16-2650 

031 6-W-3101 
03 I 6-97-3 I 0 1 
0316-97-3101 
031 6-97-3101 

U 

19-Scp-37 
19-sep-91 
19-sep-97 
1!j-Scp-97 
19.Stp97 
19-S€p-97 
1 9 s ~ ~ - 9 7  
19 scp97 
1 9 - S € ~ 9 7  

031 6-97-3 101 
G3 f 6-97-3 10 I 
03 16-97-3101 

16-2650 
t6-2650 
16-2cm 
I6-26W 
16-2650 

031 G37-3 10 1 
03 1697-3 101 
03 16-97-3 10 1 

031 6-97-3101 16-2650 t 9-Sep-97 

16-021(c) I-- 1 GO2 1 (c) 

16-2652 03 lG97-31O$ 19.S€P97 0.25 

0316-97-31 04 

03 16-97-31 04 

0316-97-3104 
03 I 6- 97-3 1 0-4 
0316-97-3101 
@316-97-31M 

162652 

16-2652 

19 -Sw97 

19-S€+1-97 

0 25 

G.25 

UrJJtered 1 WGI Dinitro-toluend2.4-1 I 0.25 1&2652 
16-2652 
16-2652 
1 €-2652- 

19-S-97 
19-SCrr97 

t P.W I 1.9 
f 

19-S-97 
19-S-97 
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Table 1-4.0-10 (continued) 
High Explosive Chemicals in Springs Samples 

Sample ID Cdlsction Date field Prep Sample Am!jle h r i e  Sample Reporting Focus 
Medium Results Units Valid3 ticn 

Qtralitiei 
031€-97-31@8 22-S~p-97 Urtfitercd WGI Diritro ts!uenej2.+l 2.5 1191 U 
- 031 697-31 08 2 2 - S c ~ 9 7  UnKtercd LYGI Di1%t:O-!OLcn€{2.6-) 2.5 ttgl u 
031&97-3108 22-S~p-37 Untritered N"1 t e.u 10 pQ 1 U 
031 697-31 08 22-Sv-97 Unf:Ifered ViG I N:trc)xmcne 10 P 9 1  U 
031 6-97-3108 2?-Sv97 UnVicred ~~ ~ WGI f~'tfGtfi!UCC+?~2-) 10 pI)? U 
0316-97-3108 22-S~p-97 Ui,f.lGlEJ ~ WGI f:lbGlGhJtGel3-) 10 pgl U 
031 6-97-3109 22-S€9-97 Unf::!ercd WG I ?I !IO!GfUCllC[-?-] 10 pql U 
03 t 637-3 1C-B PZ-Stp97 Ur.f.lteroJ W G I I D X  &6 FC$1 noEli2 

03 1 C 97-31 08 2 2 - S ~ p 9 7  UrrfitcreJ L ' G  1 Tc1q-l 10 p g l  LI 
0316-97-3108 2 2 - s ~ ~  97 Unfi!tcicd V G l  Trht rcknrcne  2.6 P 9 1  U 

03 1 E.97-3 lo8  2 2 - s ~ ~ -  97 UnfGrered WGI Tr-h!rclo!?lEm 2.5 K 3  I U 
(1.3.5-1 

[ 2.461 
U 

1G.2651 

16-2651 
16-02 1 (C) 1G2651 

16-021 (C) 16-2651 

1&2651 
t 

16-02 I (c) 16-EG5t 

1G021(c) 16-2651 
1602 1 (E) 16-2651 
1 6-02 1 (c) 16-2651 
16-02 1 (c) 1G-2651 
16-021 (c) 1 &265 1 

1 E-02 I IC) 1 G265 1 
16021(c) 16-2651 
1 GO2 t (c) 16-2651 
16021(c) 1G2651 

16-02 1 (c )  16-2651 



Table 1-4.0-10 (continued) 
High Explosive Chemicals in Springs Samples 

3 
% 
3 

1 542 I (c) 

16 028(c) 

b a 
b 

3 
g 1ocat;cn ID field Prep Samp!e ID Ccllectim Oaf! Sample 

Medcm 

VlGI 

Reporting 
Units RESUItS Va!idatim 

Ou ab fier 
I62650 0316-37-31 1 1  

16-26W 03 36-97-31 1 1 

03 16-97-31 I I 

Unh!tercd WG I P 3 1  " I  
16-2650 

16-2654 
16-2650 
1G-2650 
16-2650 

YiGI 

WGI 
Y&i 
WGi 
VIGl 

0316-9?-3111 
03 1 6-97-3 1 1 1 

1 '3-S~p37 
19 S q k 9 7  
19-SCp97 
19-SCp-97 
19-Sp97 
19-S~fr97 
19-S~p97  
19 scp-97 
19-SCp-37 
1 9 SEP 9 7 

13-Srp37 

19 OK-37 

(i3 I 6-37-31 i i 
031G-37-31 f 1 
0316-97-3118 
0 3 1  6-37-31 1 1 
031637-3111 
031697-311 1 
0 3  1697-3 I 1 t 
03 16-97-3 I I I 

16021(c 

-4 

YIGI 
YiGt 
VfGI 
WGI 

U 
U 

WGI 
YIGI 

162650 03 1 G 9 7 z l i l  

0 3  1637-3 165 

19 rJC€-97 0316-97-3165 

0316-97-3165 19 DC€--97C 
19-Dec-97 
19-Dff-37 
19 Dec-57 
19 Dcc-97 
4 9 DCC-9 7 
I9 OCC-9 7 
19 Dcc-97 

- 19 DCC-97 

1 6-26r50 
16.2650 
1G2GW 

VfGI 
YfGI 
WG 1 
WGl 
VJGl 

031G97-3 185 
03 16-97-3 185 
a3 1 ~ 9 7 - 3  165 
03 1 G97-3 185 
03 I G97-3165 
0316-97-3165 
03 16-97-3 185 
031 6-91-3165. 

162650 
16-2650 



n 
9 
D 

Table 1-4.0-10 (continued) 
High Explosive Chemicals in Springs Samples 

P .  
4 lG021(c) 16-2650 co 

9 16-02 1 [c) 16-2650 
- 
s3 
2 16 -02 1 (c) 16-2650 

16 021(C) 16-2650 

-4 - 
16-02 l(C) 16-2650 

f6 021(c) 16-2650 
16 021(c) t626r3J 
1802 1 IC) 16-2650 
16-02 I (c) 1 C-269 

t 6-2G50 

t 6021(C) 16-2650 
16-021(C) 16-2650 

- 
5 1&021(c] 

16021(c) 162650 

1fa21(c) 1G-2651 

16-02 1 (c) 

16-021 (E) 16-2651 
16-021[c) 169651 
I&Ml(c) 16-2651 

2 1 6 0 2 l k )  16-2651 
3 16-02 1 (cf 16-2651 
0, f Go;! f (c) 16-2651 

16-265? -8 - 164321(c) 
lE-O21(c) 16-2651 

2 

u -  

E; 
rg m 

I I - 
Fi!!ered . 

0316-97-3 166 19-OK-97 Unfd!rrcd 

Unf J2 red 

Ur,f.:ter c d  
Unf&ered 
Urd .!!ad 

0316-97-3t87 19 D~y-97 FiJkfc4 
0316-97-3ia7 19 -~ec -97  Frkrcd 
0316-97-3187 19 Dcc-97 FtEcrcd 
0316-97-3167 19-Dec-97 FCercd 
03 1697-3 187 1 9-DCC-97 Fikrcd 
03 16-97-3 187 19 DCX-97 Fb1erc-d 
0316-97-3187 19 h - 9 7  Fa2ered 

~ - - _  0316-97-3187 19-ON-97 Fiffered 

Sample 
Meirium 

WGI 

WG I 

WSt 

Analylc Htme Sample 
Reslills 

2 

2 

5.2 

2 

Repotting 
Units 

Focus 1 
Validation 

ncne 1 

U 1 

U 1 

U t 

. .  .- 
' f  . -  : 1 . . . .  ' .  . -  . .  



Tabfe 1-5.0-10 (continued) 
High Explosive Chemicals in Springs Sampler 

Sample ID Sample 
Resulls 

Repotting 
Uilils 

u 16-2051 
1 6-265 1 

03 I 6-37-3 I a7 
0316-97-31 a7 

5.8 
2 " I  

19-DCC-97 16-355 I 031 tx7-3187 2 P 9 1  -4 G31tj-97-3168 16 021(c) 16-2651 

lG-2651 

16-2651 
162151 
1G2651 

19 w - 9 7  

1 3  w - 9 7  

19 k - 3 7  
19 D€€-37 
i 9  Dcc-97 
19 ckc-97 
19 mc-97 
19 mc-97 
13  Flcr-97 
19 OCC-37 
19 Di€-!37 
19 DcE-97 

19 0 s - 3 7  

19 Doc-97 

3.9 

2 031 ~97-3168 

03 16-37-3 1 E8 
03 16-97-31 68 

2 
2 

0316-97-3188 
03 $6-97-3 1 
03 16-97-3 1 
031G37-31E8 
03 16-37-3 1 
0316-37-3 lb8 
CnlG-Cf7-31e8 
03 16-97-3 I 6 8  

17 

lti-2651 
1 G265 1 
1 6-265 I 
i G265 I 

2 
7 8  
7 8  
33 
33 
5 8  
2 

16-2651 
16-265 t 
16265 1 

16-3-2651 

16-2652 

03 16-97-3 I Ed 

03 1637-3 183 

031697-3183 

2 

39 

2 

1602 1 IC) 

16-02 I (C) D 
O 19-0C€-G- 16-2652 

162652 
162652 
162652 
16-2652 
16-2652 
I62652 

O316-97-3183 
0316 97-3183 

19 De€-97 
19-Doc-37 

2 
n 

03 16-37-3 I8 3 
031697-3163 
03 16-37-31 6'3 
Cnl(3-97-3 163 

13 Dec-37 
19 Dcc-97 
19 Det-97 
19 OCC-97 

17 
2 

7 8  
7.8 --___ 



D 
2 Table 1-4.0-10 (completed) 

High Explosive Chemicals in Springs Samples 

Loca!-n i0 Fiefd PIC+ Sample 
Medium 

Analyte time Sample 
Results 

Repaling 
Units V a l i d a h  

Qualifier 
49 UCC-97 1b;652 

1 G262 
1 6-2652 
t 62652 

031697-3 183 
03 16-97-3 1 89 

WGI 
WGI 
WG I 
WG! 

23 
21 
5.8 

19 D€C-97 
19-0%-97 
1 9- DCC-97 

03 16-97-3 189 
031 6-97-3 f 63 

Filtered 
F rncrtd 

Telq4 
Trinilrdxnzene 

Trinitroto!uene 

Amlno-2.6-D:nlt ro- 

(1.3.5-1 

(2.4 -6-1 

2 I 
" I  

2 16 2652 0316-97-3163 19-DW-97 1602 1 (c)  WGI 

I 16-021(c' 
16-2652 031 6-97-3 1% 19-Dec-97 3.9 

2 

2 

tolu~ne[-l-] 
Ginitro- 16-2652 0316-97-3 19C 1 9 - D ~ c - 9 7  

benzene[ 1.3-1 
Dinitro- 

lotuenc[2.4-] 
DInit ro- 

lolucne{2.6-] 
t ll..o(. 

Nif robenzene 
Nitrot cluene[2-) 

19-Dec-97 Unfiitcrcil 16-021k) 

16-02 1 (c 
16-02 I [C 

16-2652 

16-2652 
- 

16-2652 

0316-97-31% 

2 19- DCC-97 

1 9-D~c-97 
1 9-Dec-97 
19-Dec-97 

Unfilfered 03 16-97-3 19C 

17 0316-97-319C 
0 3 1  6- 9 7 -3 1 D i  
03 16-97-319C 
0316-97-3 19C 
031 6-97-31 9C 
D316-97-319C 
0316-97-3 190 
D 3  t 6-97-3 f 9C 

Unfdtercd 
Unftitered 
Unfi!tercd 

16-2552 
16-2652 
16-2652 
16-2652 
16-2652 

2 
7.0 

19-Occ-97 
19-OW-97 
19-DEC-97 

Unft:tered' 7.8 
2 3  t""t"f- 16-02 1 C 20 
5.8 
2 

.~ ~ ~ 

16 2652 
16-2652 =I 1 9 - D ~ c - 9 7  

19-Dec-97 
Unfiifercd 
Unfillered 

Un!dtercd 

TEtr)rt 

[ 1.3.5) 

12 4 6-1 

Trinilrohr-nzene 

Trinilrot0fuer.e 
- A& .-.- 

2 16-2652 03 16-97-3 1% 19-DEC-97 

___- .. . J 
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Table 1-4.0-1 1 (continued) 
Vclati!e Chemicals in Springs Samples 

&-- 

UnfAcred 
Unfiltered 
UnfiYsr Ed 

- _ -  -____- 
Reporting Fccus Valid3tioc ZZT Units 1 Qualifier 

b 
9 
3 n 
D 
J 



Table 1-4.0-1 1 (continued) 
Volatile Chemicals in Springs Samples 

Cdiection Ode Field Prep Analyle fl3xe 
- 

4-- 



! 
2; 

I 

! 

I 
In U 

. ., , I 

. .  1 
/ I !  

- I  

-I- 

l l  
I :  

I 

I I l l  

I I l l 1  
I* 1253 Soplombor 29, 7 998 
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Table 1-4.0-1 1 (continued) 
Volatile Chemicals in Springs Samples 



n 
n 
n 

n 

n 
n 

n 
n 

n 

fl  
n 

I 

- 
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I l l  
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Table 1-4.0-1 I (continued) 

Volatile Cherdcals in Springs Samples _ -  
PRS 1 llumbrr 

1wafiwID I 
1642ljc) 16-2bfi0 ~ 

16021(c )  16-2650 1 l -  
031 6-97-301)l 
03 16-97-333 1 .. 
03 16-97-360 I 5 16432 1 (c) 

1 642 1 {c) 10 03t6-97-300f 
031 G97-301 
- . -  

I 

10 

5 031697-3001 
031897-3001 

03 169 7-300 1 

0316-97-'s(joi 

5 

5 
5 
5 

-- 

03 16-97-XUJ I 

03 16-97-333 I 
3f -!f.r-!37 
3 1 - tA.3~-97 

I-- . .  
16021(c) I 16-2650 

5 1 cr91 
. . -- . . . . . . . . - 



9 

1 e02 1 ( E )  

1 6-02 1 (c) 

1 6-02 1 (c)  

1 GO2 1 (c)  

1 6-02 1 (c) 

1 6Q2 1 (c) 

16-02 1 (C) 

16-02 t(C) 

l€xQ t (c) 

16-02 I(c) 
1 6-02 1 (c) 

1 GO2 1 (c) 
1 6 02 1 (c) 

i 6-02 1 (c) 

-- 

Table 1-4.0-1 1 (continued) 
Vofatile Chemicals in Springs Samples 

Sample 
Llediuin 

YiGl 



I z 

Hurnber 
~C 

-* - . -  T 

--. 

+--a 

--- 

---.. 

I . ,  

tG02lft) 1G-2651 031G97-'3M1 
1 GO2 1 (c) I GZG5 I 03 1697-XXN 

Table 1-4.0-1 1 (continued) 
Volatile Chemicals in Springs Samples 

3 1 -kk-97 
31-?.la-97 

31 4.h-97 
3 1 -M3-97 

-- 
31 -1h-97 
-~ 

31-1.43-97 
3 1-W-97 
3 1 - l.f!-3 7 
3 1 - F L U - ~ ~  

---- 

- 3 1-hh-97 
3 1 -?,br-!37 

5 
5 
10 

5 
5 
5 
5 

5 

5 

- - I  

I 4 - - -- 



- 
I I 

P g 

i l i i  I 

i 

_1 

I 

II i 
I 

1 1  
I I I  

I l l !  

Soptombor 29, 1998 
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Table 14.0-1 t (continued) 

Volatile Chemicals in Springs Samples ___- 

tiumber 
Samp!e-- 
Results 

5 

5 
5 
5 
5 

5 

5 

5 
5 
5 
20 

_ -  

5 

P9' 
___ ---I-- 

-e 1 



I -1 

I L 

-I-.- . 

19?A 

-7 

IWZ-91 tomi 



1 1Go21(c) I 16-2651 
i 

$ 1 16021(c) 16-2651 -- 
- 16-021(c) 16-2651 

Table 1-4.0-1 1 (continued) 

Vofalile Chcrnicals In Springs Samples 

0316-97-3021 I 2 7 4 ~ ~ 9 7  1 UrB!ttercd 1 WGI 

0316-97-3021 27-Jun-97 UnfCcrcd 
_---_I- 0316-97-3021 f 27-Juri-97 -- funli!iied 
031 6-97-302 1 27Jun-97 Unfi!lcred iVGI 

_I_. . -___ 

0316-97-3021 I 27-Jun-97 1 Un1;:terc-d I WGI 

03I69l-312 1 27-Jon-97 Unl!c-rcd WGI 
031897-3021 27-Jifi97 Urlf.l:ered iVGI 
03%-97-3321 27-Jun-97 Unfitered 4 WGl 
031597-392 I 27-Jun-97 Ur.f?l:tred WGI 
031697-3021 27-Jun-97 Unflilcrcd WGI 

- 0316-97-3021 27-Jun-97 Ur,fJtc-red WG1 
27-Jun-97 Un'iltered L'iGl 

27-Jun-97 Unfitered WGI 
031G97-3VLl I 27-Jun-97 Un!J!ered WGI 

- _ -  
~ - - - . .  ~ _ _ _ _ _ - I _ _  

--- -. 

.------. 
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lW2l(C) - 

16-021(cf 
I &e2 1 (c) 

16-02 1 (c)  
16021(c) 

1602l(c) 
16-02 1 (c) 

16021(~)  

-_ 

16-2652 
16-2f32 
16-2652 
1G5652 
t 62652 
16-2652 

162652 
1 6-2652 

--1_1-___- 

___- 
-- 

1€-021(c) 
lMnl(C) 
1w21(c) 

16-MI(c) 

16-02 1 [c) 
tHJ21(c) 

lli-2652 __ 
-162652 

162652 

16-2652 
162652 
16-2652 

-- 

- 

Table 1-4.0-1 f (conlinued) 
Volatile Chemicals in Springs Samples 

Saxpfe IO 
---- 

031 C97-3lIu 
0316-97-3104 
03 f 697-3 f OJ 
03 16-97-3 104 
03 1697-3 1 QI 

0 3 1  6-97-3101 
03 t 6-97-3 10-4 

- 

Col!ec tion Oa!e 

16-2652 16-021(c) 
ls-cnl(c) 
fW2 1(c) 
1 Go2 1 (c) 

-- 

II_ 

1 6 02 I (c) 

16-02 1 (c) 
16-02 1 [cl 

I__- 

___-. 16-2652 19SEiF97 none 
16-2652 19-SED-97 03 1 6  97-3 1c1  

03 16-97-3 104 
0316-97-3101 
03 f 6-97-3 10-4 

03 16-97-31W 

-__I- 

-___- 

- 

16021(~)  16.2652 

16@21(C) 16-2&!52 - 
t 6-021 (c) 16-2652 
16-02 1 (c) 16-262 I 19-S-97 

19-scp97 
f9.Scp-97 
19 stp97 

___-.. --.-- 

~- 

I.- 
0316-97-3101 
031 697-3 101 
03 16-97-3 $04 
0316-97-31 OJ 

03 1697-3 104 
03 1 G97-3 1 04 

- 

___I - ---. 
I_- 

5 
10 

03 1 6-97-3 f 04 
0 3 1  6-97-31oJ 
0316-97-31M 
03 16-97-3 1 M 

-_ 
5 
10 
10 

- - ~  
0316-97-3 I 04 

~~ 

0316-97-3101 
031697-31M 
03 16-97-3 10-4 

~ - - -  

--- 
- 

5 
5 
5 -____ 



Tabla 1-4.0-11 (continued) 
Volatile Chemicals in Springs Samples 

P8S 
llurnkr 
16-(121(c) 
l ~ l ( C )  

lw21(c) 

-- -_ 
___- 

-- 
16-02 1 (E) -- 
16-02 l(c) 
I GO2 1 (E) 
I C  02 1 (E) 
16 021(c) 
I €a2 1 (c) 
16-02 1 (E) 
IGWl(c1 
1 r n I ( c )  
1 6 02 1 (c) 

-- 
-- 
. -____ 
_I_- 

-~ 

-~ 

16-02 I (c) 

Location tD Sample ID 
~ - -  .- - 

.-__- 
16-2652 0316-97-31Ot 

I6-2652 03 16-97-3 104  
16-2652 03 1G-97-3 10% 
I 6 2 f i Z  031691-31(U 
16-.2€!j2 031697-31cU 
1GZL52 0316-37-3103 
16-2652 031G97-31W 
16-2€52 C131G97-31 M 
16-2€52 0316-97-31M 
1E-2652 0316-37-3iOS 
16-2652 031G97-3tGl 

----. 
- 

- - ~ .  _- 
t- 

16-2652 031697-310.1 
36-2&52 031&-37-3lQ.l 
1 &2€52 03 1697-3 104 I 

- l _ ~  

16-2652 031697-3101 
16-2652 03 1 6-97-3 104 
162652 rd 16-97-3 104 
162652 . 031fi97-3104 
1G-2652 031G-31-3101 
16-2652 03 1 G 37-3 I01 
16-5G52 03 16-97-3 101 
1 G2a2 03 1697-3 101 

--- - 
-~~ 

-- 

---- 

- I - -  

&-- 

Sanple 
Resul!s 

5 
-- 

5 

5 

5 
20 
5 

-____ 

5 
5 
20 
5 
5 

___- 

____ 

5 

5 

5 

5 
5 
5 

5 



1&02l(c) . 16-2651 
1602f(c) 16-2651 
16-021(~) 16-2€51 --- II 

16021(c) 16-2651 
16021(c) 162651 
1€-021(c) 162651 

16-02t(c) 162E51 

~ _ _  . --I___ 

I_ - -- .- 
.-- 

-- 
16-02 f (C) 1 b265 1 

l b 0 2 t ( ~ )  t6-2651 
.. -_ I 
I- 

1G021(c) 1626551 

16021(c) 1C-2651 
16-02t(C) . 16-2651 

16Mt(c) 16-2&551 

+- 
0316-97-3108 p22'r2-SCp97 
0316-97-31Oa 22-SCp97 
03 697-3108 ?2-Sf.p1)7 
03 1 &9 7-3 1 G8 22-SCp 97 

- .-__F_ - 
. - ~  

- _ _ _ . . _ _ _ - ~ - -  

- 
03 16-97-3 108 22-SEp97 

-_  03 16-97-3108 22-Sw-97 
0316-97-3108 22-SEp97 
03 16-97-3 I O 8  32-SEp97 

031 6-97-31G8 32-86-~57 - 

--I__-. 

-. 

I 



I 9 f A  

I9M S 

S 

S 

Q 
I o z  

LDM 
1WA 

WJ3l!I"fl 



Table 1-4.0-1 1 (continued) 
Volatile Chemicals in Springs Samples ___-___- 

Sample ID 
_- - - __ - . 

031 G97-3f08 

PAS 
Number 

Location I C  
__--I 

t 6-265 1 16-021 (c) 
16-02 1 (c) 16-2651 0316-97-3108 

16-021(C) 
16-02 1 IC) 

031 897-31 08 
03 16-97-3 1 08 

162651 
16-2651 
1 6-265 1 

- 
- 

16-2651 
16-265 I 

___- 

-- 
16-2fi 1 

1 6265 1 
16-2651 
16-265 1 

__II. 

_--I__ 

16-2650 
16-2650 
16-2650 

1626% 
1 G2650 

--I_--. 

16021(c) - 
16-021(~) -- -1_- 

16 02t(c) -~ 
16-02I(c) -- 
1 6-02 1 ( C) 
16-02 1 (c] - __ - _. - 
16- 02 t (c) 

1 GO21 (c) 
16-02 f (c) 
1 GO2 1 ( c )  
16-02 1 (c) 

16 021(c) 
16021(c) 

- ~ _ -  

____- - 
__---- 
- --___ 

16-02 1 (c) 
1 GO2 1 (c) 

1&02 l(c) 
16-02 1 (c) 
t 6-02 t(c) 
16-02 t Icl 

-- 
- 

0316-97-3108 
031 697-3 r ca 
WfG97-3108 
031 C97-31oa 
G3 1 t-97-3 1 0 8  
031697-31Ci8 

-__l-l 

- _I.- -I_ 

WGI n-scp97 
n-srq397 
32-Sep97 
22-Stp97 
?2-SCD-97 

_111-- 

03 1697-3 IO8 
03tG97-3111 
0318 97-31 I 1  
O31G-97-3111 
0316-97-31 11 
031697-31 1 f 

- 
--.-- -- 
-____- 
-___- 

4-- 

.- f 9-sep97 
19Scp-97 
13-Sep-97 
19-SCp97 
13-Scp97 

. - - - ~  

- - - _- . - 
19 Scp-97 
19-Scp-97 
14Sep-97 
14Sep-97 
19-Sep91 
13 s c p 9 7  

- ~ -  
__ --____ 

l9Seo-97 

5 

031 6-97-31 I 1  1 6-2 6-9 
16-2650 
16-2650 
162650 
16-2650 -- 
16-2650 

0316’37-3111 __-- 
03 r 6-97-3 1 1 I _ -  - 
0 3 1  6-97-31 1 1 
0316-97-31 11 
0316-97-31 11 

5 

1 6 - 2 w  031637-31 11 . ,  
s6-02 1 [c) 
16-02 1 (c) 
1 t-02 1 (c] 

16-02 1 (c) - 
t 6-02 t (c) - --- 

16-2650 
16-2650 
t 6-26W 
16-26=A 
162650 

___ -- 
_I- 

031697-3111 
031697-31 11 

WfG97-31 f 1 

0316-97-3111 
0316-97-3111 

-- 

. . ._ 
. ’ I  . - ‘ -  . - .  . . *  



I '  RFI Ropon 

I 

I l l 1  
1 1 1 1  
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e 

PAS 
t4urnker 

16-021(c) 
16-02 1 (c) 
16421(c) 

16-02f(c) 

--- 
- 

16-021(~) 

- 
1 6-02 1 (c) 

16-02 1 (E) 

1 G 02 # (c) -~ 
1 6-02 1 (C) - - 
1 6-02 1 (c) 

1 6-021 (C) 

16-02 t(c) 
I bM l (C)  
16-021(~) 

___-- 
.--- 

16-021Ic) 
16-02 1 (c) 
16-02 l(c) 
1 6-02 1 I C  1 
16-02 1 [c) 

--- 

16-O21(c) 
1 6-02 1 I C 1  

. I  

16-02 I (c )  
1 6-02 1 ( C l  

1 6 G 2  1 (c] 

16 021(c) 
-- f- 

---- 
16-02 1 (c) 

Table 1-4.0-1 1 (continued) 

Volatile Chemicals in Springs Samples 
Location ID I Sampfe ID I Cd!eclion Date 1 Field Prfp I Sample 

1626% 031691-31 1 t 19Stp97 Un!Gttcrtd_ WGI 
031G-37-3f11 1s-Scp97 Unfdrred WGI 

03f6-97-3111 t9Scp-97 Urd.ltercd CKi: 
t6--2650 0316-97-3111 19Scp97 W d J t t r E d  WGI 

19S~p-97 1 Ui . l i ( f~ '  

- -_----.. 

- 

162650 } 0316-97-3111 19Scp97 1 Untdiered f Y;GI 1 162650 0316-97-3111 19 Sw-97 Unfitcrfd YdGI 
- 

16.2650 1 0316-97-3111 1 19Sr-p97 1 UrJmered ViGl 
-I__ 

162650 03 1697-3 i 1 1 19Sep97 UnLltc-red WGI 
..-_.I 

I -- 
16-2'650 f 03I837-3185 ----- 
16-2EO 03 16-97-3 165 

:izz 031697-3185 
I 031697-3185 

16-2650 03 1 6-97-3 I E5 

To 

n 
3 

? D 

3 



. . ,  

I I i U!!! 

. .  

q q  I .  

I 

I 
7 

I 

i i  

. .  2 

I I I I I  

e 

0 

0 



4 
3 

Table I-J.0-1 f (continued) 
Volalile Chemicals in Springs Samples 

c 

fluinter 
16-021(c) ? 
t 6-02 i (c) 
16-02t(c)  
1802 1 (c) 

_-_I 

Location ID 

_ _ _ _ _ _ - - - ~ -  
lE-O2l(c) 16-2650 
1€-021(cj 16-2650 . A- 1 GO2 I (C) - J62$%-- 
16-021(c) ! 16-2650 
16021(c) 1 16-2650 

t&ml(c) J 16-2650 
16021(~)  1 16-2650 
16-02t(c) I 16-2650 
16-021(c] 1 16-2650 

16-@21(c) 16-2650 

___- - 
1 w- 1 (c) -1-xGG- 

*_-I- 

_____. _I- 

Ssnple ID 

031697-3165 
031 6-97-31 65 
- 

- 
a31 1x27-3 185 
031 6-97-31s 
- - 
0316-97-3165 

03 t C9 7-3 165 
0316-37-3165 
03 1 6-97-3 185 
031 6-97-3165 

I--___ 

031697-3185 
03 1 697-3 f 65 
0316-97-3185 
03 1 6-97-3 1 E!i 

031697-3165 
0316-97-3165 

- 
-___I_- 

-- 
_- 

____-__ 
031 697-3165 

- 
0316-97-3165 
03 1697-3185 
03itxw-3ia5 

I 

03 16-97-3165 
03 1 6-97-3 185 

0316-57-3165 
0316-97-3165 
03 1 6-97-3 1 65 
03 f 6-97-31 65 

-~ 

~- 
___ * ___ 

Collection Date Fifd Prep 

1 3-OCC-97 Fdtered 
19 DE€-97 F&cred 
19-ntc-97 Fdtircil 
1 9-OK-97 F6teic-d 

1 9 - 0 ~ ~ - 9 1  Fitcrcd 

t9 D~c-97 Fd:ered 
19-US-97 FL tc red 
19.DcK-97 Fi?cr=d 

_ _ _ _  ___~ 

~ _ _ l _ i  -____- 

-. 

--___ ___--- 

-I__ -__ 

-~ 

19-Dee-97 rG!srrd - - 
i 9  Dec-97 M:ereii 

14 DS-97 F i t a d  
Fd!ered 1 9- [kc-97 

19-Dtc-97 Fdter4 
13 Dec-97 Fixred 
19- Dcc-97 Fdtered 

19- DCC-97 Fdtered 

19-ow-97 Fdkred 
t 9 Dx-97 Filtered 
19-Dec-97 Fdter& 

19-DK-97 FJtered 
Filered 19-oec-97 

13-Dcc-97 Fiiterixi 

19.DE€-97 FtIlercd 
1 9  DEC-97 FiIterrd 
1 9 0 ~ - 9 7  Fd!ered 

_- -- 

. .- -~ 

-_____ 

. 

.- 

-- 

- -_-- 

____ 



Table 1-3,0-11 (continued) 
Volatile Chemicals in Springs Samples 



R f I  Rcpon 

. 
I I  

I 
I I 

I i 

I 'I 
I 

1 
< 
I 

I a: 

c 

I 1  , . I  

I 
-.cc 

Suplombor29, 1998 



I 
vljm 

g a 6 3  
E u 

Soplumbor 29, 1998 1.1308 



Focus Ya!;datg 
Oualifer 



PRS 
t iumkr  

16021 (c) 
1602 1 [ c )  
164t21(c) 

i&-Ml(c) 
1 ~ 1 ( c )  
16-02 1 [c)- 
~- 

1G021 (c) 

1 B (%, 1 (c) 
1 60.2 1 (c) 
1&-021(c) 

L~ 

L~ 

1#21(c) 
1 6- 02 I [ C) 

I 6  02t (c )  
16Wt(c) 
I~ 

-- 
1&021(c) 
i w2 i (c) 
1602 i (c )  
16-MIIc) 
1€02 1 I C )  

16 02 1 (c) 
16 021 (c) 

1602l(c)  
1602 1 (c) - 
l W I ( c )  

-- 

16021(c) 

16-2551 
iG2€51 -__ 

- 16-265 1 
16-1651 
16-2L51 

- 
16-2651 

16-IGSI 
1 G-265 1 -- 
16265 I 

16-2651 
16-2€51 
16-265 I 

-- 

16-2651 
I G265 1 
i G2C5 1 
1 6-2&5 1 
16-26551 
I62651 

I- --- 

03 16-97-31 a7 
031697-3167 - 
03 16-97-31 a7 
03 16-97-3181 
~ 3 1 ~ 3 7 - 3  I a 7 

- 

- 
G3 16-97-3 i 87 

03 1 G 37-3 1 8 J --- - 
031 697-3 I a7 
031 697-31 87 
03 1697-3 1 87 
03 t 6-9 1-3 1 87 
031G97-3187 
03 $6-37-3 187 

- ~ -  
-.___ 

031~37-3 i a i  
(i3 1697-31 87 
031697-31M 
0316-37-31ER 
03 f 697-3 1 &E 
0 3  16-97-3 1 E2 
O316-97-34 EB 

--- 

031697-31e8 

Table 1-4.0-1 I (cofitinued) 

Volalile Chemicals in Springs Samples 

I 

Sample 
hledium 

WGi 
VdGf 
YdG1 
VJGI 

YiGl 

0 
’1 



Table 1-4.0-11 (continued) 

Volatile Chemicals in Springs Samples 
PRS 

I d u d x r  - 
1602 1 (c)  
1 GO2 1 (c) 
16-02 1 (c) 
16-02 1 (c) 
1 602  t (c) 

16-021 ( c )  
1 &02 l(c) 
1602l(c) 
16-02t(c) 
t6-021(~) 
16-02 1 (C) 

16-02 1 (c )  
1 GO2 1 (c) 
1 6  02 Ilcl 

. ----- 
______ - 
_____ 

- 

___- 
-_- 

___I. 

-___-- 

. - I --- _ _  . 
031tx37-3188 - 
031C-97-3188 
031697-3188 
0316-97-3188 

- 
16-2651 

t6-2651 
I 

16-2651 
16-265 t 

031697-3t e8 
0316-97-3 1 6 8  

031697-3188 

-___- --. 

I 

031697-3 t ea _- 
0316-97-3188 
WlG9f-3188 
031697-3 le8 
031697-3188 
03 I 697-3 1 88 
03fE-97-3t88 

~ 

__I_-__ 

- -- _- - - 

_ _ _ _ _ _ _  
031 597-3 t aa 

16-2651 
16-2651 
16-2651 
16-2651 
16-2651 

_-__I 

I 

19-0s-97 
19-Dm-97 
19 D c ~ - 9 7  

$9 DC€-37 

19 DCC-97 
-I_ .-- 

t6-2651 ____ 
362651 

I-_ . . . 
1 6-265 1 

16-2651 
16-2651 

--- 
-~ 

19 O~c-97 

- L a  
16-021(c) I 16-2651 

__-__- 
03 1 &97-3 188 19- DCC-97 
0316-97-31E8 19 Oec-97 
0316-97-3188 13 DE€-97 
03 tG97-3188 t 9- O ~ c - 9 7  

0316-97-31e8 19-DCC-97 
031 697-31 88 19DeC-97 

-___-_ .-_I-_ 

_ _  _-. . - - ___- 

-. 

~ - - _ _  

- 0316-97-3158 19 0%-37 
031697-3188 19-DEC-97 
03 1697-3 I 8 8  19-Dec-97 

0316-97-3183 19-OW-97 
03 1 b97-3183 19-De-97 

I_-- 

-- 

L 

UnfGtered 
UrSdered 
UofLtered I 



Table 1-4.0-11 (continued) 
Volatile Chemicals in Springs Samples ~- 

F i d  Prep 

WrJJtc-red 
UdStered 

PRS 
tiumkxr 

Cdection Oa!e Sample 
RmJlts 

5 
5 
5 
5 

--__ 

1 ~ a 2 1 ( ~ )  
16-Wt(c) 
16-02 t(c) 

-- 
L _ _ ~  

___ -. 
16-02 f (c) -- 
1 6. 02 I (c) 

19 Dee-97 
19 D~x-37 
i9-Dec-97 
I 9  De~-97 
I 9-Dc€-97 

-_I_- 

YlGl 
WG I 
YlGl 5 

- 
99 ON-97  YIGI 5 

5 

16.02 1 (c) 
__I- - 
f6-021(~) -- _- 
16 m i ( ~ )  - 

16 021(cf 
16Ml(C) 

1 € 0 2 i ( C )  

1 € 0 2 1 ( C )  
1642I(c) 
16-02 1 (c) 
1602I(c) 
16-02f(c) 

--- 

- 
I___- 

-I- 
1G2651 031637-3tE8 
16-2&51 03IG 97-31 88 
1 G265 1 03 I 6-97-3 I 68 
16-2€51 03 16-97-3 1 e3 

-I--. I - 

19-De-37 
i 3- ea-97 
19 OW-97 
I9 DCC-97 
19 DCC-97 

- - - ~  
- 

20 

5 
5 
5 

20 
5 

-- - . 
16-2€5 1 I 03 I G97-3 I 88 
16-265 I 
i 6 2 6 5  I 

03  16-97-3 1 a8 
03 16-97-3 I E8 

- 16-265 1 03tG-97-3188 
16-2651 03fG97-3188 

--- 
--- - I 

I9 Dec-97 
I3 €IC<-97 
19 Drn-97 
19 Dec-37 
t 9 Dm-97 

-- 

- --- - 5 
5 -8 

16-2651 I 0316-97-3188 5 

16021(C) 5 13 D ~ c - T ) ~  
---- 

19 D~c-37 
1 9 DCC-97 
1 It- DCC-97 

I 

5 
5 
5 

-. 

. - 
5 1602 1 IC) 

1 6 0 2 1 i C )  

1602 1 (c) 

16 02 l(c) 

-I__-- 

~ - _  
I GO2 1 (c) 

5 



Tabfe I-4.0-1 1 (continued) 
Volatile Chemicals in Springs Samples 

PRS Lacation ID 
t4lrmkr 

lO-Ml(c) 86-2651 
16U21(c) 16-2651 

_ _ _  - -_- - -  -- 
I6 02t(C) - -  1G-2651 - 
-- 

16021(~) 16-2651 
1642lfC) - , 16-2652 
t 602 I (c) 16-2652 
1642f(c) 16-2652 
16021(c) - 16-2652 
16-021(c) 16-2652 
1&021{c) 1G9G52 

-____ -.-----_ 

__I__-_~ 

-. - 
___- 

-___ 
16 @21(~)  16-2652 

t6-@21[~) - 16-2652 
16-02 I(C) r 6-2652 
16-02 1 (C) 162652 

16-021(C) 16-2652 
. -- * --- 

lG-O21(c] 16-2652 

1&021(c) 16-2652 
1&021(c) 16-2652 

-l__--l -I_-- 

16021(c) 16-2652 

fGml(c) 16-2ei2 - 
4 G-02 1 [c) 162652 

.-I_- 

f 6-02 1 (c]  1 G2652 -- 
t6-021(~) 16-2652 
f6-021(~) 16-2652 

.___- 

Sample ID 

031fj-97-3188 
03 16-97-31 88 
031 6-97-3 1 e8 
0316-97-3168 
031697-3t69 
- 

19-om-97 031 6-97-3183 
0316-97-3189 
0316-97-3189 
031 G97-3189 
0 3 1  6-97-31 64 
0316-97-3189 
- - - --- 

19 DtT-97 
19 OK-97 
19-DCC-97 
19 Dec-97 
1 9 0 ~ ~ - 9 7  

--I_ 

-I-___-__ 

03 16-97-31 69 19DrT-97 
0316-97-3189 
03 16-97-31 89 
0316-97-3183 
03 f 6-97-31 83 
0316-97-31 C 9  

~ _ _ l i  

19 Dtc-97 031 6-97-31 89 
0316-97-3189 
03 t 6 93-31 63 
Cf3 16-97-3363 
0316-97-3189 
0316-97-31 69 

-- 

I.-__ -- 
- - 

19 Dtc-97 
19-uec-37 
19DfC-97 
1 9 De?-97 
f90Ec-97 

.- . - ___ 
C h I a o - € - ~ . e  

03! 697-31 69 ? 9 Dec-97 
0316-97-3183 19 Dec-97 

--.- 

0316-97-3189 
0316-97-31 69 
03 1697-3 t 69 

19DeC-97 Fdtered 
19-Dec-97 Fdtered WG1 
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-I 

PRS Location IO 
Number 

16-02 1 (c) t 6-2G52 
_____ - _I-_.__ 

16-021(~) 16-2652 
1 62652 

f6-021(~) $6 2652 
1 Go2 1 (c) . ___--- 

- 
1 6 02 1 (c) 1 62652 
t6 021(cf 16-2652 
16-02t(c) 16-2652 
16-021(~) 162652 
I--- 

_-___ ~ 

16 021(c) 162652 

1642 I (c) 1 b-2652 
1 GO2 1 (c) 16-26!9 

_I-.-- ___- 
1602t(c) I€-2652 

--I_- 

16-02 1 (c) 16-2652 
-__*- 

- 
16-021(C) 16-2652 
16-021(c) 16-2652 
16-021(c) -. 16-2652 

16-02t(c) 16-2652 
16-02 I (c) 16-2652 
1 602  1 (c) 16-2652 

f6021(c) - 16-2652 
16-021(c) 16-2652 
16 021(c) 16-2652 
1642 1 (c) 16-2S52 

__ _- 
- 

16Ml(c)  16-2652 
--. 

-_-- 
16-021(~) 16-2652 -- I_ 

-__---. -___ 

smp!e IO 

0316-93-3169 

- 
Q3 16-97-3 183 
031697-31 69 
03 16-97-3 1 63 

- 
______ 

-_ 
03 16-97-3 t 69 
03 16-97-3 I89 
031G97-3169 
03 16-97-3 t63 

___-_-- 
- - -  
--_I_ 

03 1 G37-3 183 

031G97-3183 
- 031697-3169 
03 16-97-3 I69 
031 6-97-31 69 

__ 

- 

03 1697-3 1 M 
03 1 6-97-3 t 90 
0316-97-3190 
03 16-97-3 1 90 
0316-97-31 90 
0316-97-3190 

----I- 

__ - - - .- - 
.- 

03 1 8 97-31 90 
03t6-37-3l00 

- 0 3 1  697-31 90 
031697-31 90 
03 1 697-3 1 90 
031 6-97-31 w 
0 3 1  697-3193 
03 1 6-97-3 1 90 

-I-- 

- 

I 

-- 
-__.- 

Table 1-4.0-1 1 (continued) 

Volalile Chcmicals in Springs Samples  

c-- 

SzmpIe 
Medium 

VfGI 

- ViGi 
WGI 
WGI 

WGI 

YfGI 

Fcus Val idah 
Qualifier _ _  . __ .. 

nMX? 





TabIc 1-4.0-1 1 (completed) 

Volatile Chemicals in Springs Samples 
Sirr;p?&lD 

031097-110 
031 6-97-3 190 

03 16-97-3 190 
0316-97-3190 
03 16-97-3 190 

- 

- 

WGt 
I 

16-2652 
16-2652 
16-2652 
16-2652 
113-2652 
16-2652 

- 

- 

WG I 
16-02 1 (c) 
1 E-02 I (E) 
16-02 I ( c )  

___-I_ 

- 

16-02 1 (c)  
1G02 l(c] 

16 Wl(c) 
16-02 1 (c) 

1602 1 (c) 

031697-3190 
16-2652 03 16-97-3 1 9 0  
16-2652 
16-2652 
16-2652 

031 697-31W 
031 G97-3 1 90 
03 16-97-3 190 

.. - I 
03 16-97-3 1 9 0  1- 1602!(c) - 16-2652 

WGi 1 c-2b52 
16-2652 
f 6-2652 

16-2652 
16-2652 
162652 
16-2652 

t6 02 I(c) 
1 m2 1 (c) 

1G 02 1 (c) 

1602 1 (c) 

16-02 I (c) 
1 6 02 1 (c) 
16-DZl(c) 
t 6-02 1 (c) 

.- 16-O21(c) 

3 ___- ld021(c) 
1€%021(c) 

-__I - 
- 

. - ~  
- 

__- -- 

3 
W 

rroTfi I 

16-2652 03 16-97-31 90 
WGI 16-2652 

- 16-2652 
16-2652 
16-2652 

0316-97-3190 
031 W7-319O 
03 f 697-31 9U 
O316-97-3193 --- ---- 

WGI 
WGI 
YIGl 

J 



Table 1-4.0-12 
Sernivolalile Chemicals in Springs Samples 

PRS 
flumter 

f lA  

03 1 6-S-3030 
0316-%-3000 
03 1 QS501i0 
0316-S3oOo -I 0 3 1 6 - S - 3 0  

16-2652 
16-26- 
162652 
16-2652 
16-2652 

I 

_ -  

-L- 

-- 

- - -_ - 
Sample 
ResuIIs 

10 
10 
10  

10 
IO 
IO 
IO 
10 
10 
10 
50 

I_I- 

20 
10 

i o  
lo 

---- 

10 
IO 
20 

20 
IO 
lo 
10 

-I_-- 

-- 

__ . 



Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

- -. __ . . 
Samp!s 
Resulls 

Focus 
Valid~liora 
Qua!ifier 

--I- -. - - 
10 U IM 

ta 10 U 
U 

162652 1 0316-96-3000 U 
U 
U 
l j  

1 G2652 
86-2652 
16-2652 
16-2652 
16-2652 

- 
_-.1_- 

I 
10 U 

U 10 
to 
10 
1 

__ 
_ _  .- 

16-2652 0316-%-3000 
162652 
1G.2652 
162652 

____-- 

- 
03 lG-S3300 
03 16-96-34XXl 
031 6-96-3000 50 

16-2652 Q316-~-3ooo 
Unf dtacd 

WGS 
V&S 1 10 

10 

Ur.f r c d  10 

10 
WGS I 10 

_I_. 



I-+- 

E- 162652 I 0316-96-3oOo 
03 16-%-xOO 
03 1 &%-3oOo 162652 

1 b2652 G 3 I 6 - 9 6 - 3 W I  

162652 03 16-95-3330 
0316-S63ooo 16-2652 

. 0 3 1  6-36-3001 162651 
lG-ZG51 03 16-56.3001 
16-265 1 
16-265 I 0316 !X6-3001 

--- 

-_ 
II__L_ 

93 f G%-3(xJ 1 . -  

- -I---- 

-- 4 

PkLc( I 10 
i-- 

U 
U 
U 

U 

i 



4 
2 Table 1-4.0-12 (continued) 

Semivolatile Chemicals in Springs Samples 
-_ . . . - . . . . . -_ .. - -. 

Sample Rqxxting 
Results Unilr I 

i _. .- . .- 

T3 
b 
[n 

U 
U 

U 
U 

- - . . - . . - 

U 

tYGS 

io I p31 
_--- 

WGS 

n 
5 
9 
a 



Table 14.0-12 (continued) 
SemivolatiIe Chemicals in Springs Samples 

- -_ - - .- . - .. .. - - .- . 
Sample Reporting 
Results Units 1 PAS 

tlurnixr 
Sznp:e IO 

-4 

16265 I 
16-2651 
1 &2€5 1 
-_I 

1GZG51 
16-265 1 

t l 4  
tlA -I U 

u 
__ - 

I------ 

_. 1b2651 
1 6-265 1 
16-2€51 
16-265 1 

tiA -I - 
U ZIA 

CIA 
Ilh 
t lA I U 

U 
~ 

4 
2 

t 6265 i 
16-2651 
t6-2651 

~. . 

tLA 
I lA  16-2651 

1 b2G51 
16-2G51 , 

162651 
1 G2G5 1 
16-2651 
1 G.2651 

----- 
. ._ - - -- 

-4 s 
p 
b 
sl 
v1 

IU 
tL9 _._- 



RFI Repor: 

I I !  i 
-c 0-j = 

I 

8 
0 

8 
c) 

I 

I 
I ; t l  is 

I -  
I 

P 
I I 

Sopfomberr 29, 1998 



Table 1-5.0-12 (continued) 
Semivolalile Chemicals in Springs Samples 

-___ 
Sample 
bledhm 

__-..-I_ .. 

Foi u s 
Valjddation 
Qualifier 

U 
U 

16-26‘JO 16-02 1 IC) 
l W I ( C )  

VlGl 
W G I 

16 0 2 1  (c) - - _ ~  
1€-Gz I (c) 

WGI 16021 (c) 

1602 I(c) 
16-02 1 (c) 

16-02 t (c) 
16 02i(c) 
IG021(c) 

-____ 
~- 
16-021(c) 

U 

WGI U 
U 

___ 

U 
U 
W 
U 162650 

16-2650 Chrvstne 16021(c) 

16- 02 1 ( E )  

16421(c)  

1=w) 
16-02 I (c) 
IMnl(c) 

1 6 -02 1 (c) 
L~ 

--- 

16021(c) 
16O2l(c) 

1 G 02 1 (c) 
I6432l(c) 

--- 

1 fio21(c) 

-- 

t J  
~ 

U 
U 

--- 

U 

WGI 
VIGI 
WGI 
WG I 
WG I 
VIG I 
WG I 

- 
-___ 

----. 



f l  

n 

n 
n 

- 

n 
n 

Po 
c) 

i--- -I----- I- - 

.-- - 

OOOE-f 6-9 I €0 



- 

I I  

_1 

I I  

L 1 1 

Soptembor 24 1998 



4 
2 

Ta bl c 1-1 .O-12 (continued) 
Semivolatile Chemicals in Springs Samples 

1 GO2 1 IC) 

16-02 I (c) 
1 6 0 2  r (c) 

___- 

- - . 
16-021(C) , __- 

5- I. 16-021(c) 

5 16-021(c) 
16021 ( c )  
1602 1 (c) 

16 021(c) 
16-021 (c) 

1 &G2 1 (c)  

- I- 
031 E-97-3001 
03 tE-97-3GOl 

t 6-2650 
I€i2€W 

16-2653 I 0316-97-3001 --.--- 
. . . . . - . - - 

f G2GF.O 
162650 
1 GPCW 
16-2650 

__ - . -- 
031 6-97-3001 
03 16-57-300 1 
03 16-97-3OO1 
03 16-97-300 1 

----- 
____ 
-1 

f 6-2650 0316-97-3001 
031697-3@31 
0316-97-3001 

1 b-2650 

16-2650 
16-2650 031 6-97-3OO1 
16-2650 0316-97-3001 
16-2650 0316-97-3001 

__ 

- 

-I- 

03 16-97-”jOOl 
t62650 03 16-97-3001 
1 b2650 03 I 6-97-300 I 

0316-97-3001 
16-269 031 G97-3001 

- 16-269 

31-Wir-97 Ur If b u r ;  ’*- I E d  

31-?.la-97 Un!.i!ircd 

31-kbr-97 Unklterd 
31-Mar-97 Unl.:lercd 
31 -!.!3r-!37 Unf.:fircd 
31-bur-97 --I UnlCcrd 

_____ - .- 
- - _ - - ~  

- -___ 
- 

c 

-- 

Sampte Analyle ? h i e  
Medium 

. . . .. - . - . ._ 
Sample 
Resulls 

10 

IO 
20 

20 
l o  
I O  
10 

10 
lo 
10 

-- 

.- __- - - 

. . . . - - - . . - 

10 
10 

__ . - _- -_ -. 

Focus 
Validaljon 
Qualifier 

U 
I_ 

U 

U 

D 
P 
9 
3 
3 
J 



Humber 
PRS I Locationto 

16021(c) 1 162650 
1BCiZllcl 162650 

--I 

---I -- 

- 

Srrnple ID 

031&37-3331 
0316-97-3001 
031 697-3oO1 
031 6-97-3001 

0316-97-300t 
03 16-97-300 I 
03 1 G-Tt7-m 1 
03 165'7-300 1 

-- 03 16-97-3Ml f 
0316-!37-3001 

~~ 

~ 

03 I 6.97-300 1 
0316-97-ml 
03 I 697-3cio I 
O31697-3OOl 
03 16-97-300 I 

-__ 

03 16-97-300 I 
03 16-97-=3M I 

0316-97-3r301 
03 16-97-300 I 

Table 1-4.0-12 (continued) 
Scrnivolatile ChemicaIs in Springs Samples 

3 1 ' Lkr-97 
3 1 .fAsr-97 

fieM Prep Sample 
Medurn 

WG I 

Analyte llame 

I -  

_- 
Ssrnpfe 
Results 

i o  
10 
i o  
10 

10 
10 
l o  
l o  
to 
IO 
IO 
50 
50 
20 

10 

10 
50 
10 
l o  

_1.- 

-~ 

_I-- 

-_I 

--- 
---- 
-..___ 

-_I 

---- 

10 
10 

50 
io  

-_._ _ _  
-_- 

10 

10 . -_ - .- . 



P 
2, Table 1-4.0-12 (continued) 

Semivolatite Chemicals in Springs Samples 

3 ---- 
-z 16021(c) 

c.0 16-021(c) 
a 
b 

9 16-021(c) 

e 

- . ~ -  

0 I 

?2 1&021(c) - .  - 
1 6-02 1 (c) 

86-02 1 (c ) 

16-021(c) 

16 021(c) 

.- 
16-02 f (E) - 

16.02 I (c) 
.- 

- .  

2 IE-O21(c) 
2 16-021(c) 

16-021 (C) 

1602 1 (c) 

16-02 1 (c) 

.__ _- 

. 16-021 IC) 
.-_____ 

16-021 (c) 

0 3 1 6 - 9 7 - ~ 1  
03 1 6 - 9 7 - m l  
03 16-97-3003 l- 03 16-97-3003 

16-2651 1 0316-97-XW3 

16-2651 
16-2651 
162651 
t 62651 
16265 I 
16-2651 

- -- 
_--I__ 

- 

031697-3#3 
0 3 1 6 - ! 3 7 - ~ 3  
03 1 G97-3333 
03 16-97-3333 

. 0316-97-=3 
0316-97-- 

. -_.--I__ 

- 

1 b--2651 03 16-97-5003 
16-2651 0336-97-3003 

~- --__ 
162651 

16-2651 0 3 1  6-97-303 ----I- 16-2651 0316-97-3003 

iG-2651 I 0316-97-3003 
16-2651 I 0316-97-3003 

31 -!Bar-97 
31-hbr-97 
3 1 A13r-97 

3 1 -1-431-97 - . 

31 hla-97 

3 1 - % 4 ~ - 9 7  
31-1.h-97 
3 1 -!.h -97 
31 Mar-97 

_. . _II_ 

3 1 -Mar-97 
31-%la-97 

- 3 t ma-97 
31-Ma-97 

31-Mar-97 
3 1 -hhr-97 

A- 

f L t i r c d  WG t 
Ft..ercd I---- Y;GI 

I 

" I  
1 U 

U 

u u _ /  

_ _  
U 



Table 1-4-.0-12 (continued) 
Semivolatile Chemicals in Springs Sampfes 

~- 
Focus 

Validation 
Qualifier 

U 
~ _ _ _ _ _  

PAS 
llumber 

Sjmpft 10 

1 642 1 (c) 

16-02 1 (C) 
16 021(c) 
16G21(c) 
t G-02 1 (c) 

16-02 1 (c) 

---- - 
-- 

16-02 1 [C) - -- 
16 Ml(c) 
1 GI12 1 (c) 
I 

-- - - 

lt-021(~) 
16-02 1 (C) -- 
16 Ml(c) 
16 02 1 (c) 
16021(c) 

lGWI(c) 
16G2i(c] 
16-02 Ifcl 

---- 
--- 

1G2€51 

16-2651 
162651 
162651 
16-2651 

-~ 
- 

-___I_ -I--. 

VIGl 
16-2€51 
16-265 1 
16-2651 
t 6-265 f 
I6  2651 
16-265 I 
1 GL"65 I 
1 G-2651 
1 G-265 1 

-____- 

__ ._ - I_ - 
- 

03 1 6- 97-3333 
(53 16-37-3333 
0316-!37-̂ XCl3 
03 1697-3(j03 
--- 

10 
10 

~~ ~ 

IG-2€51 
16-265 1 
16-2651 03 16-97-m . .  

16-G21(c) 

1 c-02 1 [c) 
1 6 M  1 (c] 

1 6  021(c] 
16021(c] 
It 021(c] 

I 6  02 1 (c] 
16021(c] 

---- 
_I___ 

-- 

I&2G51 
16-265 1 
162651 
1 G-2651 
162651 

~ 16-2651 

-- 03 16-97-3003 
03 16-97-3333 
G3 16-97-3003 
03 1 6-97-3003 
03 1697-3(303 

--- 
- 



6OX-f 6-9 1€0 

C#E-163 1 €0 

EOOE-f6¶ 160 

EWE-1 6-9 1 EO 

€#&-L63 I C 0  

EOOE-LG-91€0 
Ern-16-9 LEO 
EOOE-1631EO 

- 

-_ . -__ .- 

_- 

EO(?E-L6-9 t EO 
EOOE-f691EO 

lS9Z-9t I (4 lZO-91 



16-02 1 (c) 16-2651 -- 
ffX2l(c] 16.2651 
16-021(c) 16-2651 

1602f(c) 16-2651 
1 6 0 2 f ( c )  162651 
1G021(c) 162651 1 l6021(c) 162651 

16-621(C) 162651 

-- - 
-- 
---- 

----I 

lGWl(c) 16-2651 
16021(c) 16-2651 l- 

Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

Sample IO I C d l e c h  Da!e I Fild Prep 

-------I 

4 

a- 

-- I 

--A I-- 

I 

10 



i 
5 3 5  T v 8 =  *- 

, . . .  -. . . .  

. . .  I 

c 
m 

7 

I 
/ P  
I -  

, . . .  
I I I I ~ I I  

I I I_ 
I , !  - 

I I I  

cb 
c - 

1-1333 RFI Roponlor TA-16, PRS ?6*021[c) Soptcmbor 29, 7998 



Table 1-4.0-12 (continued) 
Semivolalile ChemIcals in Springs Samples 

___I_ 

Sample ID PRS gat ion^^ . 
l ~ u m b e r  

; 

+ lGMl(c) 1 1G2c51 
1602nl(c) 16-2651 
1G021(c) 16-2651 
16021(c) 182651 
1GO21(c) I 162651 

--- - 
.--_ 

I 
Qualifier 

Fi!d Prep Analyte H m e  I Sample 
Medium 

Sample 
Resnlls 

WG I 03 f 6-97-3M4 
03 I6-97-300-1 
03 1697-3OcH 
03 16--37-3001 
03 16-97-3004 
03 1 6-97-3(301 

~~ 

- 

WGI 

IO 

10 03 16-97-XW 
03 16-97-2034 10 

03 16-!37-̂ XHM 
-_ 

5 0  
10 
10 
10 
10 

ViGl 
WGI 
WG I 

- - ~  03 16-97-3001 1 GO2 1 (c) 162651 
1G021(c) 86-2651 
16 0 2 1 ( C )  182651 
16Wi(c) 16-2651 

16-021(c) 16-2651 
1602f(c) 162.651 
1GO21(c] fG-2652 
16-02 1 [cl 1 6-2652 

03 1697-2#4 
0 3 1  697-3334 
03 16-97-rn 

0316-97-3004 
03 1 6 97-3001 
03 I 6-97-300s 

--____ 

-- 

Pvrcco YlGI 
ViG I 

WG I 
WGI 
VIGI 
VIGl 
WGI 

50 
10 
10 

031697-3006 3 I -?,h-37 to 
20 
10 
20 
10 
10 

-- 
16021(c) 1 f6-2652 
1 6 4 2  1 (c) 16-2652 

I6-021(c) 162652 
IGWl(c) - 1G2652 

t60211cl 1G2652 

~ - -  
16021(c) 162652 

16-021(C) 162652 

03 16-37-3WX 3 I -?-b-!3 7 
3 I -?&-97 WGI 

Fdfercd WGI 

10 

10 
10 __-_ 



.-" -I 

*.I 
1 .. . 
Y 

- I 1  I .  

.. . 
. .  
, I  

ln 

I 
I 

__c 
I 

I___ ' L  I l l  

- 
I I I  

I , : ! I , , : / ,  

Saplombor 29, 1998 I -  1335 



-c_.__ __ 
Focus 

Validation 
Ouafihrr 

U 

U 
U 
U 

- 
---- 

U 
U 

U 
U 



c r  

B j p  / i  

i i  
I= i 8  

I 
'i I 
1111 

I 

-I , 

! 
!- I l l !  

..... .. I I I I  
I , , ,  

i I d  
1 , :  

I l l !  I 

, ' I '  

I I I I I  

I !  

I I I !  J 
RFI R O P O ~  for TA-16, PRS IG.021(~) I- 1337 Soptombor 29, 7 998 



I 
I 

I 

. . . ,  k i ! . , .  . . .  

1 1 ' 1  



F -. 
16-021(~) 16-2652 

.____I_- 

16U2t(c) - 1GiGS2 
16 02 1 (c) 16-ZG52 

16 021tc) tG2G52 

16-021(c) 1G2652 
164)21(c) 46-2652 
16021(c) 16-2652 

1&021(c) 162652 
1E021(c) le2652 
16-021(c) 162652 
16-02 1 (c) 16-2652 

- 1M2l(c) fG-2652 
tG021(c) 162652 

_---. 
16 021(~) . 16-2652 -___ 

__ __ - - - - . .- - 
~ - . -  ~- 

- _- 
------ 

16-021(~) 16-2652 -_I_-..- ___- 

___. -. . 

16-02 I (c) t 6-2652 
1M)2l(c) 16-2652 

16-02I(c) 16-2652 
16-02 1 (c) 16-2652 

16-02 1 (c) 16-2652 
-_ - 

-I_ ---i 1 W I ( c )  -. 162652 



Table 1-$.0-12 (continued) 

Semivolalile Chemicals in Springs Samples 
-_ 

Sample 
Res uit s 

--_- 
Sample Analkle tiame 
Medium 

Focus 
V a ! i d a h  
Qua!ifier 

I 1- 

P9’ 10 U l W 1 ( c )  lG2652 031 6-97-3007 
-c_ ._ 

16432 1 (c) 162652 0316-97-3007 
16#21(c) 162652 - 0316--97-3007 
llto2l(c) 162650 031 6-97-3012 
16021k\ 16-26cA I 03 1 6 97-30 I 2 

~ - .  

50 U 

U 10 
10 
10 
25 
10 

-~ 
& - - - - - - -  - .  , 

03 16 97-3012 
031G-97-3012 
03 16-97-30 12 
03 I G97-3012 
03 f697-”& 12 

10 
50 
IO 
IO 
to 

--- 

U 
U -_ 
U 
U 

03 1 6-97-30 I 2  
03 16-97-30 f 2 
031697-5012 
03 16-37-30 12 

03 16-97-24 12 
_I____- 

U 
U 
U 
0 

- -- I- -*- .. 

16-021(c) 16-2650 03 16-!37-N12 
t fN2 1 (c) I 1 6-26rA -I 031 6-97-30 12 

- U 
U 

03 f 6-97-301 2 

03 16-97 -30 12 

0316-37-3012 
03 16-97-30 12 

- 
03 1 6-37-30 1 2 
031 6-97-301 2 

_I_-__ 

U 
U 
U 



I !  - 
c .-i I !  

i I  

' 7  

xi- R/ F 
v) 
0 
0. 
- 
E 

- "l'i'l' -1 1 1 1 /  

. . .  . . ,  
I 

h 
01 

I I  j I l l  

RFI R O ~ O R  for TA-76, PRS to'.O2r(c) I. r3d r Sepmmbor29, 1998 



Table 1-4.0-12 (continued) 
Scrnivolatile Chemicals in Springs Samples 

PRS 
Ch-riter 

1602 I (c) 1 W65O 0316-97-3012 27-JUn-97 

1602 I (c) 1626% 03 16-97-3O12 27-Jw-97 

16021(c) 16-2GW 03 16-97-3 12 2 7 - h - 9 7  

-f - .- ___ 

- 
-_I -~ 

1fio21(c) . 16-26'33 03t6-97-3012 27-Jun-97 
.-__I -_ -~ 

1 G02 I (c) 16-26- 031 e37-3O12 27-JM-97 

1602 I (c) 1 6--26r50 03tG37-3012 27-J~fM7 
27-Jw-97 03 I €-37-3O12 

0 3 1 G  37-3312 27-J~n 97 
03 1 CW-Nf2 27-Jrin-97 
0 3 1  6-97-3012 27J~n-97 

1642t(c) IG-2650 03 16-97-3012 -_ 27-5.m-97 
1&021(c) 1G2GcJ3 031G-97-5012 27-J l~ l97  

031 C97-3O12 27-Ju~ 97 

_- - -+-. 
-- 

-. -- 

_- . - . _- _____-_ - 16021(c) - lfi-2650 

. - ~ .  

______~I____ -* 

1 1G02i(c) i 16-2CW 1 0316-97-3012 I 27-Jun-97 

03 1 G-97-3412 27-JW-97 
03 1 Gi37-'jOf 2 27-JrUl-97 
031697-3012 27-Jw-97 

____ .  ____---. - 
--.. 

03 16-!37-3OI2 273un-97 --. . -- --_ 
031 tX77-3O12 27-JWI-97 
03 I G37-30 12 27-JW-37 I -I- 16-02 1 (c) t 6-2650 

16-02 1 (C) 16-26c!X 
1602 t (c) 16-269 
16-02 1 ( E )  1 G-2650 

f rltcr Lzd 

--___ 
Samp!e 
Medium 

W G 1 
V i  G I 
WGI 
VIGl 
ViGl 

-- _- _ _  

ViGl 
WG I 
WGI 
w G I 

____  

VJGl 

VIGf 

WGI 

WC I 
VlGl 
WG I 
WG I 
WG1 
W G I 



c- .. 

16-@21(C) 16-2650 
1G-021(<)_ -. fC-2650 

- 16 -02 1 (C) 16-26'9 
16 021(c) 16-2650 
16-02 1 (c) 1 Gi b50 

__-_I. 

.-___ 

I ____-. - 
36-2650 
16-26'd 

16-02 1 (E) 16-2650 

- -. 1 6-02 1 IC) 

-- 1 6 02 1 ( c )  

16-021(c) 1&2650 
- . -I . -- - - - - - 

16-02l(c) 16-EGW 
-- 

16021(C) -_ 16-2650 
t 602 I (E) 1626% 

16-02f(c) tG2650 
___-. 

Table 1-4.0-12 (continued) 
Seniivolalile Chemicals in Springs Samples 

0316-97-3013 I 27Jun-97 

- 

03 1 6-97-301 3 27-JJn-97 

0316-97-3013 27-Jw-97 -------a- 
031G-97-3013 ] 27-Jun-97 

i -- 
27-JUn-97 

27-Juri-97 

031 6-97-30 13 

03 1 6-97-30 t 3 
- 
038 6-97-Sn13 27-Juri-97 
0316-97-3013 27-Juri-97 
___ . - _- 

__--- 
031 6-37-3013 27-Ju~I-97 

27-J-97 ___-- --. 
031 6-97-31 3 
0316-97-3013 27-Jun-97 --___ 
0316-97-3013 27-Juri-97 

-- -___- - 
031 6-97-3013 27Jun-97 - -- 

- 031 6-07-3013 27-Juri-97 
0316-97-3013 2 7 4 ~ ~ 9 7  
0316-97-3313 2?-J~n-97 

.___- 

Unf ilte rc-d 

UnfJtered 

WGI 

WGI 
i'iG I 

YJGI 
V:G I 
WG I 

WG I 

---I - 

____- 

Anthracene I IO 

c 

. . .  . - . .  .. 

I F O t U 5  
Validation 
Qudifier 



I 

I 

I 
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n 
9 

a e 
? 

PRS Locai icxr~~ 
Hcmbsr 

Table 1-4.0-12 (conlinued) 
Scrnivofatilc Chcrnicats in Springs Samples 

3 i 16-02t!c) 

G 

8 l&Wl(c) 
CQ t6-021(c) 

Sample 
Results 

Sample 19 Cdlxition Date Field Prep Sample 1 1 1 Medium 1 
r6-2650 -- 
16-2650 
1GZGCn 

.-__ . . 
Focus 

Valid atiw 
Qca!ifier 

Q - P 2 

- 
G 
'1 

U 

16021(c) 16-2650 --- 
16021(c) t6-2650 
16-02 f (C) 16-4650 ---- _____I 
16-021IC) 162650 ___ . - - -- - 
16 021 (c) 1 G-2650 _-__ ___ 
16 02t(c) 16-2650 

- - - - --- . - - - - - 
86-02 1 (c) - lG2G-50 
1G021(c) lE-Zmo 

-__- 
16-021(~) 16-2650 
16-02 1 (c) 16-5.650 - .___-. 
f6-021(c] 162650 

16-021(c) 16 2650 
16 021(c) 16-2650 

16 02 1 (c) 1 6-i6r50 
16-021(c) 162650 

16-02 1 (c) 1 6-269 - 

- -- 
___---- 

u 

16-021 (c) 
8 a 16-02t(c) 
S 16 021(c) 
2 . 16021(c) - 
r~ 16-021(C) 
*- . - 16021(c) 

F? 

2 m 

0 

162652 
16-2652 

- 16-2652 
. 16-2652 

182652 
16-2652 

-_II 

U 

. . . . . . . .. - . 
U 
b 

U 

U 

n 



Table 1-4-0-12 (continued) 
Semivolatile Chemicals in Springs Sampfes 

~ 

Analyte I43rre 
- - - - - . __. 

- FOCUS 
Validation 
Qualifier 

Sample RcporSng 
RtSUIlS units I 

II 
t 16-021kl I 16-2652 I 0316.37-3016 n - 27-Jw-97 Fd:c-rcd 

27-JUI-97 1 16-621kl I lG2652 I 0316-97-3016 n 
__--- 16 02 1 (c) 16-26;52 03 16-97-30 I6 

0 3 1  6-97-3016 
03g6-97-3016 -I 03 1697-30 t 6 

16-02 1 (E) 162652 
16-02 1 (c) 16-2652 

-- 

n 
R 

n 
____ 

n 03 16-97-30 1 6 
COlG97*MI 6 

ViG I 
YiGl 
Y4GI 
WGI 

YiGI 
YlGl 
YIG I 
WGI 

-- 
-- 

--__ 

n 
n 
n 

__-I. 

F'rlterErl 1 031G-97-3016 27-Jun-37 
16021(c)  1 16-2652 f 0316-97-3016 f 
16 02 1 (cl 1 G-2652 

R 
n 

16-02 1 ( c )  

1 GGZ l(c) 

1 G2G52 03 86-Cl7-3OSG 
0316-97-30t6 
03 16-97-30 1 G 

I w G 5 2  03 I t-97-30 f 6 
162652 03IG37-3016 

36-2652 
i G2652 WG1 

VlGl 
- WG I 



Table 1-4.0-12 (continued) 
Sernivolalife Chemicals in Springs Samples 

- - _- . - . ... 

Sample Reportins 
Rcrulls Wls I 

- -. .- -_ - - . . 
Focus 

Validation 
Oualifier 

PRS 
! l u m b r  

16-021(~) 
16-02t(c) 

16-02 1 (c) 
16-021(c) 
lG.O21(c) 

__ --. 
16-021(~)  

-- 
-__- 

-- 
1 6- 02 1 (c) 
16-021(~) 
16-02 l(C J .. . - - __ 
1 6 M l  (c) 
I€i-O21(c) 
16-021(c) 

~ - -  
- -- 
16-02 1 IC) 
1 6-02 1 (C) 
-~ 
____. 

lG-O2l(C) 

I L'ediim I 
16-2652 
162652 
t 6-2652 
162652 

_I-___ 

- 

1 G2652 0316-97-3016 I 27-Jun-37 I Fdtcrd  I sm -50 
l o  
lo  
f O  

10 

10 
IO 
10 

l o  

- .  - _ _  

-___ 

-___ 

n 

16-2652 
16-2652 
1G-2652 

16-2652 - 
16-2652 
16-2652 
162652 
16-2652 

-___- 

--- 

r. '-__I-- - 
n 
R 

__ - 16 021(c) 
16-021fc) 
16-02 1 (c)  

16-02 f (c) 
1 6-02 1 (c) 
1 6-02 1 (c) 
f 6-02 1 (c) 

16-02 1 ( c )  

1602 t (c) 

--__ 

- ~ - -  

16-02 f [c) 

16-021 (C) 

-_- 

R 
R 
n 

t6-5652 
1 6-2652 
162652 
162652 
f 6-269 
162652 

______I 



111 

! I  - 
) I i  

=I $ 1  . . .  
I 1 - 1  

i ~ t  

I 

I '  I !  
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2 
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Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

.- 

Sample 
Resctts 

- 
Sample IO Location ID PRS 

llumter 

16w21(c) 

16-M1(C) I 
--. ~ 

16Q21(c) 

IBo21(c) 
1 G W 1 [c) 
1642 1 ( c )  

16 02 l(c) 
16M 1 ( c )  

16-02 1 [E) 

-- ~ 

__I-_ 

-__- 
16-02 1 (c) 

Medium 

VlGl 50 0316-97-3017 162652 

16-2652 
162652 
162€52 
16-2652 

II_-- 

27-JWI-97 
- 

27-J~rr97 
27-Jw-97 
27-Juri-97 
27-Jun-97 
27-Juri-97 

50 G3 1 6-97-30 17 
031 6-97-XJ17 
03 16-37-30 17 
03 1697-30 t 7 
03 tG97-3017 
-- 

10 

to 
10 
10 

10 
10 

10 
10 

- .___ 

I__- 

16-2652 
16-2652 
162652 

- 

-__I- 

16-2€52 
-I_ 

16-2652 

03 16-97-3 17 
031 6-97-3017 
03 I 6-97-30 I7 
0 3  16- 9 7 - 3 1  7 

~ _ _ _  

-___-- 

~ 

0316 97-3017 - 
0316-97-301 7 

16 02 1 IC)- 

IEt(i21(c) 

i 6G2 1 ( E )  

IGMl(c)  
t 602 1 (E) 

-~ 

-- 
-__ 

1 6  02 f ( E )  

1 6  02 I (c) 

I642 1 (c) 

16 021(c) 

1602 I (c) 

16021(c )  

1 602 1 [c) 

Id 05 1 (c) 
1602 1 (c) 
t M n l ( C )  

~ _ -  
--- 

-__ 

1 G2652 
1 G2€52 

1 0  
1 0  

10  

10 

10 
f O  

-- - 
- 

-~ 16-2652 
16-2652 
16-2652 
16-2652 
t G-2652 
16-2652 
16-2652 

03 16-97-301 7 
03 16-97-'io17 
03 1 697-30 I 7 
03 1 G-97-33 I 7 
03 1 G-97-30 f 7 

- -  

- 

27-Jw-97 
27-Jw-97 

_I_____ 

27-J~n 3 7  
27-J~n-97 
27-Jua97 
274~1-97 
27-Jw-97 

- 

03 1 6-97-30 I7 
03 16-97-30 I 7  
03 1697-301 7 
03 16-97-3017 
03 1697-301 7 
03 16-97-301 7 
~- 
-- 

16.2652 
162652 
1 G2652 
16-2652 
16-2652 
16-2652 

- 

- 

27-Jw-37 
27-Jw-97 
27-JWI-97 
27JUn-97 
27-Jm-97 

~ 

-~ 

---i 

50 
10  

10 

-. 



Table 1-4.0-12 (continued) 
SeniivoMile Chemicals in Springs Sampks 

-. - 

Sample IO 
. - - - - - . . 

Sample 
Resulis 

lo 
IO 

- - _- 
U 27-Jun-97 

27Jun-97 U 

031 G97-3017 27-Jun-97 50 
10 
10  
10 
lo 
IO 

10 
10 
lo 

- 
ll_l 

-- 

. . . - - . . 

-- 

U 27-Jun-37 
- 27-Jun-37 

27-Jw-97 
27-JUII-97 

03 16-97-30 I7 
031 6-91-301 7 
03 16-97-3O17 
03 16-97-30 17 
031 E-97-3017 

- ~ _ I  

____-__-  

27-Juri-37 
. -. - . - . - -._ I 

27-Jun-97 
- - .. - . 

U 
U 

-I_ 

1&021{c) 16-2652 
1 &02 1 (c) 1 6-2652 
16-021(c) 16.2651 
ff5-021(c) 16-2651 
16-021(c) 162651 
16021(c) 1G2651 

_I--- 

~--- 
---. -~ 

16-021(c) 1tX651 - 
l6-02l(C) 16-2651 

I6421(c) - 16.2651 
16-021(C) 162651 
16021(C) 16-2651 
1 6-02 1 IC) 1 6265 1 
16Ml(c)  1G2651 

tw21(c)  1 ~ x 5 1  
16-021(c) 16-2651 

--- 

- 

27-Juri-97 
27-Jm-97 03 16-97-302O 

0316-97-3XO 
0316-97-3020 
0316-97-3020 
0316-97-3020 
031 6-97-3O20 

- 

____I I 

27-Juri-97 
27-Jaw97 
27-Jun-97 
27-Juri-97 
274~~1-97  

__ __ 

II_ 

- 
- 

27-Jun-97 
27-Ju-37 

03 1697-,W20 
0316-97-3020 
031697-3020 
031697-3Mo 
03 t6-97-3020 
03 1 6-97-3Wil 
031 6-97-3020 

.~ 

- 
- 

03 1 6- 97-3022 
03 16-97-3020 

_ _  

27-Ju~97 

27-Ju~-97 
27-Juri-97 

~ 



Table 1-4.0-12 (conlinued) 
Semivolatile Chemicals in Springs Samples 

I_ 

Sample ' 
L!edium 

Locztion ID Sample 
Results 

PRS 
fiurnber 

R m m  
units 

-- 

031 6-97-3020 1 6-02 1 (c) 16-2G51 f O  U 

U 
u 
U 

-I-__- 

- 
to 
lo 
lo 

-- 
-- 

t 6-02 1 (c) 

1Go21(c) 

Id 02 1 (c) 

I G2€5 1 
16-2651 
16-265 1 

-. 

___- -- 
03 16-97-3020 
03 1 697-3020 
03 16-97-2020 

16265 1 03 I6-!37-W20 16021(c) 
I G 02 t (c) 
l€io2t(c) 
16-02t(c) 

I--_. 

-- 

16 02 I (c) 
16021(c) 
i602f(c) 

16021(c) 
16021(c) 

-__ 

t w 2  I (c) 

-- 
-f __ 

1 6-02 1 (c) 

t ~ l ( c )  
rrtcnl{c) 
l ~ l k l  

U 
U 
U 

- 
03 16-97-2020 
031697-3OX 
03 1 697-3020 

- 

0316-97-3020 
03 I G37-3020 
0336-37-3010 

10 

t o  fJ 

162€51 
16-2651 
162651 

- 
+- 

10 U 
U 
U 
U 
U 
U 

I 

- IO 
io  
10 16-2G51 03 16-97-3020 
I O  16-2651 

16-2651 
1 6-265 1 
I 6-265 1 
16-265t 
Ifi-265l 

_- 
10 
50 
10 
10 
l o  

- -- 1 -  

27-Jun-97 I fdfersd 03 I &-47-^rn 
03 IG97-3020 
03 16-97-3020 
03 16-33-3020 

Fd!c-:Cd 27-3~11-97 
27-Juri-97 Filtrrcd 

~ _- -1 27-Jw-97 fd!€f€d 

WGI l o  16 02 l(c) 

1642 1 (c] 

-- 
16Ml(c) 

I6265 I 
16265 1 
16-265 I 

1 13-265 1 
t 6-265 1 
I6265 1 
i 6-265 t 

- -- 
- 

..-___-- 

.---- 

10 
m 

, ____  

U 

YiGl 03 16-97-3020 
03 16-97-3020 
03 IG97-3020 
03 16-97-3020 

I 

16-02 1 (c] 
1602 l(c] 
16-02 l(c] 
16Mt(c] 

---pa-- 
W GI I 10 27-Jun.37 F&ref 

2 7 4 ~ 1 - 9 7  
27-JM-97 



Table 1-4.0-12 (continued) 

Semivofalile Chemicals in Springs Samples 

PRS 
flumber 

16265 t 
162651 

1802 1 (c) 
16-02 1 (c) 
16-02 t (c) 
1602I(c) 
1 6-02 1 (c) 

_I.___ - 16-2651 
16-265 1 03 16-97-3O20 
16265 1 03 1 6-9 7 - r n  

0316-97-3020 16-021(~) _____ 
16 021 [c) 

16- 02 1 (c) 

1602 1 (c) 
1 6-02 I (E) 
lGWl(c) 
16021(c) 
1 602 1 (c) 

t6-021(c) 
1€k021(c) 
16-021 (c) 
16-021(c) 
1 GO2 l(c) 
16-02I(C) 

--..-II 

1642 f (c) --- 

-- 
-- 
--. _-- 

-~ 

16-265 1 
~ 

16-2651 
16-2651 
16265 1 
1 6265 1 
16-2651 

--- 
-- 
- - - _ _  - . - - . 

_- 

WG I 
WGI 03 f 6-97-3020 

03 16-97-3020 
031 6-97-3020 
0316-37-3020 
031 6-97-302iJ 

- __ 
- -. 

27-Jun-97 
27-Jan-97 
27Jun-97 
27-Jw- 9 7 
27-JUG-97 
2 7 - h - 9 7  16-2651 

16-265 t 
162651 
- 

16-2651 -______ 
16-2651 
16-265 1 

___.- 

27-Jw-97 
27-JM- 37 
27-Jm-97 
27-JWI-97 

..I_--- 

27-Ju~-97 
16-2651 
1 6-265 1 
1G-2651 
-- 

03 16-97-3020 
031 6-97-3@20 
031 6-97-3020 

27-Jw97-/ F d ? t r d  1 WGi 
27-Jw-97 Fd:ercd ViG I 

0316-97-3CQO 1 6-265 I 
16-265 I 
I 

tW2l(c) -_____ 
t6 021(c) 

-- 
16 02 1 (c) 
1602 1 (c) 
16-02 1 (c) ____ 

0316-97-3@20 

16-2€51 27-Jun-37 FJlcrcd I WGI 03 16-97-3'320 
03 16-97-3020 16-2651 

16-2651 03 16 97-3020 27-Jun-97 I Fdtered I WGI 

. .  

. :  i ' .  j .. - 



- 

e 

e 
Sepfembsr 29, 7998 



I -  . .  

t 6  02i(c) 

16 02l(C) 

_-I__- 

t 6-02 1 IC) 
____I 

-___ 

f6-2651 
16-265 t 
16-2651 

_ _ _ ~ .  

___ 
Sample 1D 

1602 1 (c) 
1&021 (c) 
t6-021(c) . 

.. - _- __ . 

__---.- 

- 
16-021(C) 
16-021(C] 
1&021(c) 

t 6-02 l(c) 
tGOZl(c) 

16-021(C) 
~ __.-- 

--- 

- 
16-@21 (c) 
16-02t(c) 

- 16-021(c) 

16-021(c) 
16-021(c) 
16-021(c) 

1&021(c) 

- 
-- 
16-021(c) . 

_- 

03 16-97-302 1 

1 &265 1 

t 6-2651 
162651 

. -. .__ 

- 

16-2651 
1G-2651 
. 162651 - 

162651 
162651 

162€51 - ~ -  

- -- 
162651 
16-2651 
182651 
16-2651 
162651 
1-52651 
1G2651 
16-2651 

._-- 
. __ 

- -- 
. ~ - - _ - -  

L_- 

031 6-!37-3021 

03 1: 6-97-302 I 
03 16 97-332 1 

6316-97-3021 

- -~ 
--_-.___ 

. ~. 
0316-37-3021 
03 1 6-97-302 1 
0 3 1  6-97-32 1 
0316-97-3021 
03 16-97-312 1 

031 6-97-36121 
03 t 6-97-332 1 
0316-97-3021 

---- 
- 

-- 

03 16-97-302 1 

03 16-97-302 1 
- 

03 16-97-302 t 
03 16-97-302 I 
0316-97-3021 
___-- 

03 16-97-3O2 1 

03 16-97-302 1 
0316-97-3021 

Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

2 7-JW-97 
2 7-JUS-97 

~. - ~ - -  
27-Jun-37 
27-J~it-97 
27-Ju~-97 
2 7-J~ f l -97  

-_ .- - - 

__ ..___ ~ 

Ansfyte tlane I Sample 
Medium 



Table 1-4.0-12 (continued) 

Semivolatile Chemicals in Springs Samples 
- - ._ 

Sample 
Resulls 

1 0 ~ a 4 j o  ID Samp!e ID 

- 
03 I G97-302 1 27-.fun-97 

27-Jun-97 
Ii3 1697-302 1 2 7-3~n-97 

27-Juri-97 031G97-3021 
0316-97-302 t 27-Juri-37 

_- 
-- 

----_- 

1642 1 (c) 162651 I U 

U 

10 

161)21(c) 
16021 (c) 
16-02 1 (c] 
1 G02 1 (c) 
16021tc) 
16021(c) 
1 G a 2 1  [c) 

16Ml(c) 
16-G2!{c) 
1 GO2 1 (c) 
16021(c) 
16 02 f[c) 

--_ 

____. 

.-_ - 
-~ 

-__. 
--_ 
1 G 02 I (c) 
16-02 i(c) 
1 602 1 ( c )  

c_- 

“ 1  
U 
U 
U 
U 

L _ ~ _ _ _  

- G3 16-97-3132 t 
03 16-97-XQ I 

-_ 03 16-37-332 1 

03 1 6-37-302 1 
03 16-37-302 1 

-~ 

27-Jw-97 
27-Jcn-97 
27-JufI-97 
27-hn.97 

- -___- 
-_I - - -. . 

’ 27-Jun-97 

27-JLU-97 
27-Jun-97 

27-Jcn 97 

-___- 
27-Ju~-37 - - - - ._ -. - - 

27-Jun-97 

I 27Jun-97 
031637-302 1 

i- 

2 7Jun -37 ~ _ _ _ _ _ _  
27-J~n.97 t 031597-XQI 

03 16-97-302 1 

__ 16-2651 

I6265 f 

0316~37-”W2€ I 27-Jon-97 1 W l ( C )  

1642 t (c) 

16G2i[c) 
16-021 (c) 

164X?l(c) 

16 0 2  1 (c) 
--___ 

--- 
16 02 1 [c) 

152651 
16-2651 
16-2651 
16-2651 
16-265 I 
1 6-265 I 

- -- 
- 

03 16-97-302 1 27-Jun-97 
27-Jun-97 

03 16-37-302 1 27-Jun.97 
.-- 0316.37-3021 

- 
031 6-97-302 1 27-Jw-97 

Pfiif!Ui 

10 
10 

.- ____ 

. 

10 1 62651 27-Jun-37 



b 
cn n 

- - . - - -. - 
PRS 

Number 

1602 I (c) 

1642 l(c) 
1602 1 (c) 
1 GO2 1 (c) 
16021(c) 
16 021(c) 
1 6-02 1 (c) 
16-02 1 (c) 
t 6-02 1 (c) 
1602 I (c) 
16-02 t (c) 
1 6-02 1 (c) 
16-02 1 (c) 

- 

~- 

____ 
-- - 

C~ 

16-02 1 (c) 

t6-021 (c) 
16-02 t (c) 

16021(c) 

16-021(c) 
16-02 1 ( E )  

16-021(C) 
16-02 1 (c) 
1602 1 (c) 
l€k021(c) 

16-2650 
16-2650 

16-26.50 

1 G26M 

16-2€50 

162650 

1 6-2650 

Table 1-4.0-12 (continued) 

SemivolatiIc Chemicals in Springs Samples 

03 16-97-302 t 

_ -  

- 
031697-3101 19-97 
03tG-97-3101 19-S~p-97 
0316-97-3101 13 S p 9 7  
0316-97-3101 1 9 - S ~  97 
031G97-3101 19 SCP-97 

______-- 
~ . - ~  

_ --_ 
- - ~  
03 tfi-!37-3101 f9Sq397 

03 1 G97-3 10 I .. 1 OStg97 

- - __ - - __ - - - - - - 
031 6-97-310f 19s-97 

.._. _--- -- 

- __ ---- - 
03 t &97-3 10 1 . 19-SC g97 
I_ - 
03 1 6-97-31 01 19Sep-97 

0336-97-3101 . .  19Sp-97 
03 16-9f-3 IO1 t 9s-97 

I --- 

- -  
031 6-97-3lOf 19SEg97 

03 1 6-97-310 1 1 9  SEP-37 
0316-37-3f01 19Stp97 
-- -I_ 

--- 
0316-97-3101 19 S p 9 7  
03 16-97-31OI 19SEp-97 
0316-97-3 1Of 19s-97 
0316-97-3101 19 Sp97  

. . ~ -  

FLtsred 

D 
9 
9 
3 
3 



- 

t- 
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16.021 (c) 
16-021(c) 
16-021 (c) 

f 6.02 1 IC) 

1 6-02 1 (c) 

.___---  

16 021(c) 

tG021(c) 
16 021(C)  - 

16 021(c) 

.--I__ 

’ 
-- 

1602 1 (c) 

16-02 l ( C )  
IGO2l{c) 

I__-- 

. 16021(c) 
1 GO2 1 (c) 
1602 1 (c)  
16-021(cf 
1 6-02 1 (C) 

-_  

l M n l ( c )  
16-02 1 ( c )  
16-02 1 (c) 
16-02 1 (c) 
1€%021(c) 
1802 1 (c) 

16-021(c) 
16-02 1 (c) 

--- 

16-2650 

tG-2650 

16.2G50 

1G2650 
16-2652 

-- 16-2652 
16-2652 

16-2652 
16-2652 
16-2652 

-- 
__--_I_ 

Table 1-4.0-12 (continued) 
SemivotaliIc Chemicats in Springs Samples 

- - . - - _ - - _. - 
Sample ID Cdfection Dale 

I_-- 

-I 0316-97-3101 19-Sep-97 
03 t 6-57-3 101 19scp97  

19 sc-p97 
19-sep 97 

031 697-3101 19 s c p 9 7  

I_ 

0316-97-3101 
0316-97-3101 

~ _ I .  - -~ 

03i6 97-3101 19-S~p97 
03 16-97-3 10 1 19-SEp97 
03 1697-3 10 I 

---I_ I_. 

-- 
1 9- sip37 

13 scp 97 

-- _-___. 

031G97-3101 - 19Scp-97 
O316-97-3 10 I 

__I___ 

0316-97-3101 1 19 Sm97 
03 I 6-97-3 10 1 

0316-97-3fOl 19-Scp-97 

031 6-97-3 10 1 1 9 S ~ p 9 7  

19-SEp-97 

--- 
031697-3101 19-Srp97 
-. - 

03 I C97-3 10 t 19-Scp-97 
03 1897-3 t 01 19-SCP-97 

-..-l__l__ 

.-_-. 
0316-97-3101 1 9 - S ~ p 9 7  -- 
0316-97-3101 19s-97 
03 16-97-3 104 19-Sv97 
0316-97-3104 1 9 - S ~ p 9 7  
03 1697-3 10-1 19 S ~ p 9 7  
031637*31(u 19-S~p97 - 
0316-97-3104 1 9 - S ~ p 9 7  
03 1697-3 I O 4  19-Sep97 

_- 

--- I 

- 
~ - - -  
_______ 
I_ 



n 
--- 

LGd I 01 to 1 c-16.9 1 Eo- --- 
talc-f 6 9 t C O  

t-0 I E-LG-9 1 EO 
IDLE-LG-91 €0 
tQ 1 C - L G 3  I EO 
t OIC-f G91EO 

Z S 9 Z 9  1 - 
ZS92-91 
2532-9 I 
-- n 

n 
-_ 

ZS92-9 1 

ZS9291 

fl 
n 
n f G43S-6 I 25329 I 

tfJlE-2G 91EO 259Z31 

LCd3S-6  I ti3 I C-f 69 1 25929 I 

f G h S  61 tO I E-163 L€O zs9291 
zs9291 
25923 1 

- 

n 
n 

- 

fl 
fl 

--- 

I--- 
f C d3S.6 I n 

n - -  - - ~  
n 

zs9z9 I 
tU 1 E-f 6 3  I EO 253291 

d3Jd pfa! - 



n 
P 

16-02 1 (C) 

16 021 (c) 

16-02 1 (c)  
1602 1 (c) 

1 GO2 I (c) 
16021(c) 

1602 1 (c) 

-I.--- 

16-02 1 (c )  I- 1602 1 (c) 

(0 m 

Table I-4.0-12 (continued) 
Semivolalile Chernicafs in Springs Samples 

_I_.-. 

16-2652 
16-2652 
162652 

.__I___ 

f GZG52 
16-2652 

0316-97-3104 19-SCp97 
16-2652 0316-97-310-4 I 9  SCP-97 
16-2652 03 1 6-97-3 1 OI 19-S~p97 

0316-97-3101 19-Srp97 
03 16-97-3lO-1 19-SEP-97 
0316-97-3104 1 9 S ~ p 3 7  
031 6-97-3101 f !?-S€p97 

__-.-_-_-I_- - 162652 
.- 

.-----I__ 

--I- ~ _ . - .  
- .... ___ ._  1 G 2652 

ld2G52 
162652 
162652 

. . - - - - .- . 
- -- 

..-__ .-. 

I__- - - 
IG2652 031 6-97-3 I o 4  f 9sr-p97 __-_ ___ 
1G-2652 0316-97-310-1 19-SCP-97 

162652 I 0316-97-31M 19-SED-97 I UnL!&rzd 



16-021(~) 16-2652 __I._- 

fMnl(c) 16-2652 - 
1 602 t [c) 162652 

16--02l(c) 1G2652 
1€-%&52 

I GO2 I (c) 1 Gx52 
lG021(c) 162652 
tMnl(c) I 16-2652 

1602f (c )  162652 

fG02l (c)  162652 
fGO21k) I G-2652 

__  -. - - - . - - - 
___-- ___- 

_~ ___- 

l r n l ( C )  16-zD52 
1 6 - 0 2 1 ( C )  162652 -- 
16021(c)  lG-2652 
16-02 1 (c) ltl-2652 

16Ml(c) 16-2652 
16021(c) 162652 
16021(c) 162652 
lGOZI(c) IG2C52 
16021(c) 162652 
1GO2l(c) 162652 

16-021(c) 16-2652 

--- 
.-I ___ 

- ----- 

1 

0316-97-3104 
031  6-97-31 0-1 
0316-97-3104 

031697-3104 
031  6-97-31 M 

0316-97-3101 - 
03 1 6-97-3 104 
03 1 6-97-3 104 
0316-97-3101 
0316-97-3101 

03 1 6-97-3 101 
03 1 6-97-3 10-1 
0 3 1  6-97-3IG5 
03 1 G-37-3 1 G5 

- 

-_ 

- -  - 
---- 
03 16-97-3 105 
03 16-37-3 1 c5 
03 1697-3 105 

(3316-97-3105 
0316-97-3105 
031G-97-3lG5 

--- 
-- .___ 

03 16-97-3105 
0316-97-3105 
03 16-37-3 I 0 5  
0316-37-31G5 
0 3 1  G-37-3t05 

- 

Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

- --+ 

1. 

- 
Re potting] 

Units 
Focus 

Va!idatiw 
QudiEEr 

U 
U 
U 



e 
Table 1-4.0-12 (continued) 

Semivolatik Chemicals in Springs Samples 
- . - - 
Field Prep 

-_ ____ 
Sample 
Uedium 

WG I 
___- 

- . . - 
Sanple 
Results 

lo 
10 

10 

10 
20 

-I .- _ -  

-_ 

__. 

-_I_ 

PRS 
riur;;ber 

I 6-02 1 (c )  
t 6 021 (c) 
-I- 

16-02 1 (c) 

-.--- __-..-- 

t6-2652 0316-97-31GS 19-SCP97 --H 16-2652 0316-97-3105 19SCP97 
FdlEred 

YIGI 

Fi!?ercil WG1 
- 4  

16-02 1 (c) -I.-_ 

16 0 2  1 (c) 

1G-2652 0316-97-3105 19-Swp-97 
16-2652 b l 6 9 7 - 3 1 0 5  I-IGwT 

WGI 
WGI 

162652 I 0316-97-3105 I 19-Sen-97 20 16-021(~) 
t GO2 1 {c) 
16-02 1 (c) 

16-02 1 (c) 
-_--I 

- 
16-021(~) 
16-02 I(c) 
1 E02 8 ( c )  
-___I- 

16-021(~) 
16-02 1 (c) 
1 w2 1 ic) 
16-02 l(c] 
16-021(c) 
16-02 1 (c) 
16021(c) 
16-02 1 (c) 

16-02 1 (c) 
1602 t (c) 

--- - 

Filtsrcd 

Fl1:ered 10 

10 
lo 

10 
10 
10 

. . . . - . 

_-_ ._ - 

Fi!kred 
FtI!c:ed 

WGI 
YIGI 
VIGI 
WG I 
WGI 
WGI 

-I._*_-I 

10 
16-2652 I 03116-97-3105 I 19Sc~-97 10 

F i l k r d  
Fitercd 

WGI 

10 

to 
10 

16-2652 1 0316-37-3105 I 19-Sep97 50 

16-02 1 (c) 

I 6-02 1 (c) 



RFI Roper: 

- 
I 

6 
5 

. . .  

1 :  

I 1  

. . .  
1 ,  

-I-!.- - . .  I .  

, 
I l l  

Soptomber 29, 7988 I= 7364 



b a Table 1-4.0-12 (continued) 
Semivolstife Cheniicak in Springs Samples 

- __ -. - - - . . - . . __ - - . - - 
PRS Location ID Sample ID 

tiumber 

lB-Lnt(c) 03 16-97-3 1 0 5  
03 f 6-97-3 1 05 

16-02 i (c) 1 G2652 03 16.97-3 105 
t6-021(C) f6-2652 03 16-97-3 105 

' 
16-2652 

16-02 1 (c) 16-2652 
-~-..----..-----I 

I_ 

-- .___--- 

. -. ______ 
16 021(c) 16-2652 03 1697-31 05 

Fild PrEp- 

I 
I 

-0 
4 
[n 

IGO21(c) I 16-2652 03 16- 97-3 105 
16 @21(c) 16-2651 0316-97-31M 
16-021(C) 16-2651 031 6-97-3 1 f)8 

I-_ -_I__-_ 1 __------ 
-__-__-.. . 

__ ___ - . - - - . - _ . . - .. _- -. - - 
1 6-02 1 ( E )  1 G2C5 1 031E-97-3 t 1?8 
. - .- - . . . - - -. - . . - _- - _ _  .- - - . - . 
I6-021(~)  162651 03 16-97-3 1 0 8  

1G-O2I(c) 1&2651 0316-97-3108 
1&021(C) 16-2651 03 I 6-97-3 108 
1&021(c] 162651 031E-97-31W 
1G021(c) 16-2651 031 G97-3 1 Os 

COlG97-3 108  f G- 02 1 (c) 
16-021(~) lG2651 03 1897-31G8 
16-021(C) 16-2651 03 16-97-3 f 08 

0316-97-3 108 ld021(C) 16-2651 
tb021(c) 16-2651 031697-3108 

._-___ 

__-__I_ .- 
____I~____________- 

---.- 
I 6265 1 _ _  

~ - . - ~  -- 

-- ~ I__--.. 

Unld!t?red YiGl 0316-97-31C!8 22-St-p97 
2 2 - S ~ p 9 7  W G 1 

1 .--.a - 
16-021(c) 16-2651 03 16-97-3 lo8 

0316-97-31138 
16021(c) 16-2651 0316-97-3108 

- WGI 

i'lG I 



- -  I 
PRS 

riumber 
--- 

l€kMl(c] 
16-021(c) 
1602 1 (c) 
1602 I (E) 

-- 

~- 

16 02 f (c) 

16-02 1 (c) 

16-02 I (c) 
16-02 I(c) 
16702t(c) - 
l&Mt(c) 
1602 t (c) 

-___ 
I__- 

___- 
16421(c) 
16 02 1 (c) 
I_-- 

1 6 0 2 1 ( C )  
1602 1(c) 

lGG2l(C) 

1 GO2 1 (c) 

1602 1 (c) 
1602 1 [c) 

l t02f (c)  

1602 1 (c) 
16-021(c) 

* _ ~  

1 6 M f ( c f  
16-02 I (c) 
___- 

IC 021(c) 

I 
162651 03 16-97-3 lo8 
lfj--2651 
16-2651 
16-2651 

t6-2651 -- -- 
16-2€51 03 16-37-3 1 0 8  

0316-97-311i8 
--- 

16-2G5f 1 031697-3108 

16-2651 

03 16-97-3 I G8 
- 03 1697-3 1 G3 
03 16-97-3 1 0 8  
03 16.97-3 lo8 
03 16-97-3 lo8 

I--_-- 

-_ 

16-2651 03 1697-31Oa 
03 1 6-97-3 1 08 
031637-31c8 

03 16-97-3 108 
03 1697-3 1 0 8  

16-265 1 - I 0316-97-3 1 0 8  

162651 
1 G265 I 
16-265 I 

16-2651 

03 I 6-97-3 1 oa 

-- - - - - ~  
- 

.- 

16-2651 

16-26'51 
16-2651 
362651 

16-2651 03 16-97-3 108 
16-2651 031 6-37-3 108 

Table 1-4.0-12 (conlinued) 
Semivolatile Chemicals in Springs Samples 

22-sc-p-97 
n - s r p 9 7  
Z - S € p 9 7  
22-S€+!37 

22-scp-37 

22- sc p-97 
22-Scp97 
22-scp97 

22-sE-p97 

- 

22-S€p-97 
22-Scp97 
22-scp-97 
I n-scp97 
22-*p97 

' n-scp 97 
22-SC9-97 

I- 22-scp37 

-- 

U 
U 
U 
U 
U 

- I__- 

U 

U 



. __ . 

PRS 
Number 

1602 1 {c) 

1 GO2 1 ( c )  - 
16-02 1 (c) - ___ -. 
16#21(c) 
16-02 1 (c) 

t f i  021(c) 

_---I 

____- 
-___ 
16-02 1 ( E )  - ~ - _ _  
1GO2 1 (c) 

16021(c) - - ~ ..- 

- I 

16-02 f (c) 
I602 I (c) --- 
16-02 1 (E) 

16-02 1 (c) 
16 021(c) 
16 021(c) 

_--- 

16-02 1 (c) 

16-02f(c) 
t 6.02 I (c) 
__I .-- 

16.021(c) 
1 6-02 1 (c) 
1602 1 (c) 
1&02t(c) 
16 02 I (c) 
--- - 

- - - . - - _- - -_ -I_ . . - - 
Locslicn ID Sampfz ID 

-_  - 
16-2b51 03 1697-3 108  

-_I_ .- - 
- 162651 03 16-97-3 108 

16-2651 03 t G-97-3 1 G 8  
16-265 1 03 1 G97-3 IO8 

03 16-97-3 1M 
16-2651 031 6.97-3lC-8 
16-2G51 03 1 6-97-3 t 08 
16-2651 03 f 697-3 10s 
1 G2651 031 6-97-3103 
16-2651 03 16-97-3 lo9 

03 1 6-97-3 lG8 16-265 1 
16-2651 03 16-97-3 IO8 
16-2651 031 6-97-3108 
16-2651 03f 6-97-3 108 

16-2651 03 16-97-3 lo8 
162651 03 1697-3108 

.____ _- 
- - - 

_ .  -- 16-2651 

______-.~ -.-_I--_ 

_I_ - - - -- 
_ _ - _ _  ~ - . ________ 

. . . - - . - - -_ - - . -- _- - - . . . . 

- 
-*-------I__ - 

I-- - 

- 

-- -_ 
031 6-97-31 08 

03 16-97-3 t C8 -I 16-2651 
16-2658 

-- 

- 162651 
- tG2651 

16-2651 
16-2651 
16-2651 

031 6 97-3 1 0 8  
03 16-97-3 108 
03 1 fj-97-3 lo8 
G3 1 6-97-3 108  
03 1 6-97-3 1 0 8  

_--- .- - 

Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

22-Seg97 

- I  

a- 

WGI 

-- . 
Analyle t i m e  
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b 
9 
b 
9 

Table 1-4.0-12 (continued) 
Semivolatile ChcmicaIs in Springs Samples 

-. 
P8S location IO 

I W t ( c )  16-2651 

f&O2f(c) 16-2651 --- 

- !3 
v1 16-021(c) 16-2651 

_---I 

16-021 (C) 

$6 02f(c) 
f 642 i (c) 

16-02 1 (C) 

16-021(c) 16-2651 

_- -- 

0316-97-3109 22-SCp97 
03 t 6-97-3 lo3  22-Sep-97 
0316-97-3103 22-SEp97 

- ___- 
_--I r- - 

--- 
0316-97-3103 I 22-SED-97 

I- 

03 t 6-97-3 l o 3  22-S-97 
031 6-97-3109 22-Stp-37 
0316-97-3109 22-SEp-97 

_____ 
__ --- 

FiZered c *A- 

Focus 
Validation 
Qualifiei 

U 
U 
U 

u 

U 

U 
U 
U 
U 
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Table 1-4.0-12 (continued) 

Semivolatile Chemicals in Springs Samples 
.- I__ - -- 

Focus 
Validation 
Qualifiei 

- .I--_ 

Sample 
Results 

162650 
1 G-2650 

031 6-97-3 1 1 - 1 
03 t 6-97-3 1 1 1 I- - U 16-02 I (c) 

1 6-02 1 (c) 

16 021(c) 
1602 1 (c)  

---.- 

1__1 

19-SE997 
19sep97 10 U 

U 10 
l o  

-- 1 G2650 0316-97-3111 

lC265O 03 16-97-3 1 1 1 
-._I ______ 

16-2650 - ,  0316-97-3111 
16-2650 0316.97-31 11 
1G26M 031G-547-3111 

t 9-S€Pp-97 
I 3 S c p 9 7  

19s-97 
19-S-97 
19-sca -97 

-- 

I_ 

W 
~~ 

16-@2t(c) 
16-021(c) 

1602 1 (c) 

__--_ 
16 021(c) 

16 021(c) 
___-._. - 

U 50 
l o  
10 

-___- 

10 

10 
.. -_I 16-2650 -- 03 - - - 16-97-3 1 I 1 

1 E-ZGW 031 6-37-31 I 1  
- 

___ .___-____ I  

1 6-26W 0316-97-31 11 

16-2650 0316-97-31 11 
03 16-97-31 85 

- 031697-3165 16-26W 
16-2650 03 16-97-3 185 

_ -- 16-2650 - 
-_i__- 

1 6 02 1 (c) 
1602 1 (c) 
1&@2 l{c) 
16@21(c) 
1&021(c) 
1 6-02 1 (c] 

86-02 I {c) 
1G-02 1 (c) 

1 Go2 1 (c) 
16-02 1 (c) 

t 6.02 t [cl 

-- 

I-_ 

16 021(c) - 

16-021(c) 

II_-_ - 

14srp97 
19-sep97 
r9 DCC-97 

19 Ds-97 
19-DtX-97 

l__i_ 

U 

1 ~ D c c - 9 7  10 
t 6-269 0316-97-3165 
162650 03 I 6-97-3 i a5 

0316-97-3185 
03!6-97-3165 L 

- - - - ~  1 6-2650 

16-2650 cr316-97-3165 
16-2650 0316-97-3165 
t 6-26s 0316-97-3165 
t 62650 0316-97-3165 

20 
10 

10 
t O  
10 

I 

-~ 
II 

19 Om-97 IO U 
50 

1W21(c) 16-2650 1 0316-97-3185 U 
1 - .-_ -- 

IJ 16-26s cr316-97-3185 
I______ I- 10 ! r n I ( c )  1 9 D€--37 

- .. . _ .  
8 .  . .: '3 

. - -  - -. 



RFI Ropm 

_. 
I I I I I  

I i I I i  1 

2 
3 
P, 

; 
- 

I 

Seprombor29, 1998 



e 

0316-97-3165 
0316-97-3165 
031 6-97-31 65 

- 

~_ -I-- 
03 1 f3-97-3 185 
0316-97-3185 

03 16-97-31 65 
0316-97-3185 

___- ____---- 
16-02 1 IC1 162650 0316-97-3165 

1 0316-97-3185 1&021(c) . 16-2650 -- 
1&021(c) 1626% - 031G97-3165 
t GO2 1 (t) 162650 0316-97-3165 

03 16-97-3 165 

113 16-97-3 185 
11--- ___ 
160211cl 1 16-2650 0316-97-3185 - - +  
16-021(c) I 16-2650 1 0316-97-3165 

16-02 1 (c) 162€50 031 6-97-31 65 
16-02f(c) 1- 162650 j<3== 

1 

Tab!e 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

14Dec-97 

19-DtT-97 

1 9  W - 9 7  
19 D c s - ~ ~  
19-DLX-97 
19 Df€-97 
19OCC-97 

. - - _ _ _  __ .. . 
-- 

- 

f 9 Drc-97 
19 DCC-37 

1 9  Dec-97 
19Dec-97 
19DfX-97 
19-0%-97 

-___-_ 
-.-_- 

1 9D€C-?37 

19 Dcc-97 
19k-c-97 

- 

1 9- DE<-9 7 
19- Dx-97 - _- 

.__I. 

ResoIls 
Analyle Hame 

Uedium 

F , ... , . , , i : . ,  :-. - ( .  ..-. 
. .  . . . _  . I ~. ' _ _  .-<-.. . f , 

Fccu s 
Va rid3 tion 
Qualifier 

U 
U 
U 

~ - -  

U 
U 
U 

" 1  
U 
U -1 
U 

U 
U 

--_ 

U 
U 



Tab!e 1-3.0-12 (continued) 
Semivolatile ChrmicaIs in Springs Samples 

___ 
Analyte Name 

-- 
Sample 
Fl€SU!lS 

10 

l o  
-- 

Locaticn 10 

I -  -- 
16 02 1 (c) 
1 Go2 1 (c) 
1 GO2 I (c) 

-- 162650 
16-2650 

-- 

16-2650 10 
~ 

19 &€-97 
19 [kc-1)7 
19 Dec-97 
19 De<-97 
13 DCC-97 
19 D€~-97  
19 Ikc-97 
13 0€€-97 

--_____ 

_. . 

50 1 G 021(c) 
1 602 1 (t) 
1 €42 1 (c) 

1602 1 (c) 
16G21(c) 
16 02 l(C) 
I6-M1(c) 
16-02 1 (c) 

---- 

-- 
-___ 

-- 

lGK?l(c) 
16021(c) 

IGWl{c) 

___- 

16 021(c) 
f ti 02 1 (c) 

16021(c) 

16Ml(C) 
1602 l(c) 

~- 

16 021(C) 

031 G97-3165 
031 6-37-3 185 
031 647-3 -- 1&6 

03 I 6-97-3 I €!6 
0316-!37-31& 
433 1897-3 186 - 
03 16-97-3 1% 
03 16-97-3 1% 

- 
---- __ 

10 
10 
lo 
20 

-- 
--- . -- 

10 

20 
$0 
10 
10 

10 

--_I_ ----___I 1 

10 
50 
20 
10 

10 
10 

10 

-- 

-~ 

16-26543 
162650 
1 626rA) 

03 1 6-97-3 IE6 
0316-97-31E6 

03 16-37-3 166 
03 1 6-97-31 &6 

1 b2GW 031 G97-3 I€& 1 Go2 1 (c) 

1602 l(C) 
I 6 0 2  l(c) 

IG021(c) 

KilG-37-3IE6 
031 697-3 I& 

------ 

03 1637-3 1% 
__ I I--_ 

162650 



b a 
n z 
-1 

16-02 t (c) 
1E-02 I (c) 

16-02 1 (c) 
-.-___ 

t 6-02 1 [Cl  
1f3-02 f (c) 

16-02 1 (c) 
16-02 1 (c) 

16-02 I (C) 

. -I_ 

1 GO2 1 (c) 

16 021!c) 

___- 
16-02 8 (C) -- 

f 6-02 1 (c) 
16-021(C) 
16-02 t (C) 

1602t(c) 
-_* -_ 
16-02 I (c) 

16-02 1 ( E )  

1E-021(t) 
1602 1 (c) 
16-02t(c) 
1 6-02 I (E) 
1 6-02 1 (c) 
1 6-02 1 (c) 
t 6--02 1 (c) 

--- 
~ - -  

16-02 t (C) 

Table 1-4.0-12 (contin 

Semivolatile Chemicats in Spri 
- -. - - ___ - - .- . . - - - - 

Location ID r Smiple ID -ICd!fction Dale [ Field Prep Sample 

I Uedi;m 

1 9 0 ~ - 9 7  
furlJ!ercd 1 ;E; -_c 

1 62650 1 9  Dcc-97 UrdL!ercd 

L 

ii 

- 4  

. .,. . . .. 
.. . : 

. :. 1 : :." ;; - , .  
. . .  . .  

1 U 
U 

-_ 

U 
U 
U 
U _- --I - -  

U -I 
1 

U 
U 
u 
U 

- 

-- " I  



PAS 
flurnber 

i6021[c) 
t 6 0 2  I (E) 
t 602 I (c) 
fG-02 l(c) 
I602l(c) 
l t -021(~]  
I602 1 (c) 
I6 0 2  1 (c )  
tG021(c) 
1: 6-02 1 (c] 
i6-02 1 (c) 
IM)2l(c) 
t&021(c) 

_-__ 
I___- 

-- 

-.____ 

---- 

16 021(c) 
1GO21(c) 

16021(c) 
-~ 
~ - - -  
1 GO2 I (c) 

1 642 1 (c] 
16021(c) 
16021(c) ~- 
16-02 1 (c) 

iG021(c) 

fG021(c) 
16 021(c) 
IG021(c) - .---- 

Table 1-4.0-12 (conlinued) 
Semivolatile Chemicals in Springs Samples 

- I -  
16-2650 

.- 

162650 

16-2650 

162650 

16-2650 
182650 
162650 

----&- I 

--I - - 

! I 

- 
SmpIe 
Results 

10 
10 

10 

10 
IO 

.-.*___ 

i m  

U 
U 

U 
U 
U 
U 
U 



I -- 

\ 
i 

3j 3 3 

i 
I I . . .  I 

-c- 
I 

- I 
3 5  
% 3  

1 1 1 1 :  

i 

RFI Reponlor TA.16, PRS 76421(cl Septembor 29, 7998 
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Table 1-4.0-12 (continued) 

Semivolztile Chemicals in Springs Samples 
- .  . 

Cdlution Dats 
___ - 

PRS 
Numter 

16-02 1 (c] 
16021(c] 
16021(c] 
16-021(Ci 

16-02 1 (c] 

16-02 1 (c] 

-- --_L 

-~ 
16-G2 1 (C] ~- 

.--__I 

16-02 1 (E] - ~ -  

--I 

16-021 (C) - 
16 Wl(c] 

Focus 
Validation 

~ OualiEer _ _ ~ -  - .. 

U 
U 

-- 
0316-97-3187 - 16-2651 

162651 
16-2651 0316-97-3ia7 

--_cI 

03 16-97-3 18 7 
16-2651 0316-97-3187 

. _IL__- 

~~ 

U 
U 
U 

- 19-DtX-97 

16-2651 I 031G-97-3187 1 9- OK-97 - -A 

U 0316-97-3167 16-265 I 
16-2651 . 031 6-97-31 87 
16-265 1 0316-97-3187 

-L_- 

- -_ U 
U 

031G97-3187 
0316-97-3187 I 

.---- 
16-2Gl 
16-2651 

- - - __ - . - . __ U 

U 
- -  

. -___-- 
16-2651 03 16-97-3 187 
16-2651 0316-97-3187 

-- -_I_- 

I_____- t 16-2651 03 t ~ 7 - 3  187 

1 9 Dcc-97 
19Occ-97 
19 OH-97 

W 
U 
U 
U 

~ 

~ _- a- 
16-2651 0316-97-3187 
-I +- 

16-2651 ] 031G97-3187 U 

19 OM-97 Fr:rerEd 50 U 182651 0316-97-3187 
16-2651 031 6-97-3 1 a7 

16-02 1 (c) 
16 02 1 (c] 

16 021 [c] 
1 GO2 1 (c] 

t6-021[C] 
16-02 I (cl 
1 W21(Cl 
16-021(c) 
16-021(c] 
16-021(c) 

I---- 

---- 
-- 

10 19fiC-97 
13 D€€-97 
19 Dcc-97 
1 9 Dec-97 
1 9 - k - 9 7  
19DeC-97 
1 4 ox-97 
19Dec-97 

-- 10 16-2651 031 6-97-3 188 

16-265 1 
03 16-97-3 1 8 8  

16-2651 03 1697-3 1 E8 
16-2651 031697-3 lm 
16-2651 03 16-97-3 188 
- 

10 
20 
10 

20 

10 
10 

-- 

____ 
_____ 

19 DCC-97 
.-_ 

Unfiiterd 10 _- . .  

..r ,. ~ I ..- . . . . -.. . . ~ . .  : . 1 .  . ?  , , .  . . . -  



Table 1-4.0-12 (continued) 
Semivolatile Chemicals in Springs Samples 

19 oec-97 

19 m c - 9 7  
I9 OCC-97 
- 

I I 
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16-021(c) I 162651 
I 

lWZI(C) 16-2651 
16021(C) 16-2651 I 

-1- 

-_ 16021(c) f 16-2651 
l W 2 l l c l  16-2651 
16-M1(C) 16-5651 
1&021&) 16-2651 
16Wl(c) 16-2651 

16-#21(C) 16-2651 

- 

16-021(C) 1G2C51 
lGIRl(c) 16-2652 
16-02 I IC1 162652 
-- - 

t bo2 1 (c) t 62652 

t 602 1 (c) I G2652 
16021(c) tG2€S2 
1 6 02 1 (c) I G2652 

16-02 1 (c) 16-2652 -~ 
_-- 

I 
16-021(c) [ ffi-2E.52 ~- -- 

Table 1-4.0-12 (continued) 
Sernivofalile Chemicals in Springs Samples 

0316 97-3189 
03 16-97-3 1 69 
0316-97-3163 [--IG-L~[~FL v i a  
031G-97-3163 19 Dcc-97 Fdtcrcd WG1 
03 16-97-3 163 
031697-3183 

-_i_---- 

- 

mi 6-97-3 163 19 r a - 9 7  F&+x~ WG1 

19 Om-97 Fdkrcd WGI 03 16-97-3 163 
WGI 03 16-97-3 169 14 Dec-37 Fdtc-rcd 

0316-97-3163 19-Dec-37 Fdfered WGI 

- 031697-3189 19 Dcc-97 -- Fdrercd WG! 

--. 

-- 

-- I 

Analyie )lame 

Ar~Lcnzecc 

-_I 

Smpk 
Results 

lo 
-- 

10 
10 

50 
IO 
IO 
10 

i o  
----- 

50 
IO 
-- 

10 
10 

20 
10 
20 
10 

__I- 

-___ 

-___I 

10 
10 
10 
10 
%I 

20 
- - 

10 

.~ 

Focus 
Va1idatk.m 
Qualifier 

U 

U 
U 



Table 1-4.0-12 (continued) 

Semivofatilc Chemicals in Spiings Samples 
-. - __ - - __ -_ - . __ - . 
Location tD Sample ID 

- 
16-2652 0316-97-31 89 U 19-DCC-97 Fltiered 

FillerEd 

14Dec-97 Fitter4 
19-Dec-97 Fi!tercil 

19-kX-97 Filtered 
19-OW-97 Filtered 

- 

___-- 

031 697-3169 I @3 16-97-3 183 

16-3652 

t 6-2652 
-_ 

16-02 1 (c) 

0316-97-3183 

03 16-97-3 I89 I 03 1697-3 189 

~ _ _ _ - -  
~ - -  

16-2652 

1 E-2652 
t G2652 

1 GO2 1 (c) 

I 602 I (c) 
1 GO2 1 (E) 

t6021(c) _ -  

, - - - -_ f G-2652 03 16-97-3 183 
1G-2652 03 f 6-97-3 169 

-- 

16-2652 03 16-97-3 1 69 
162652 03 16-97-3 183 
16-2652 0316-97-3189 

~ - - -  

162652 
1 G2652 0316-91-3169 

19mc-97 

1 9-ON-97 Fdte red 
19 0s-97  FillerEd 
19- DK-97 Fikred 

f 6-02 1 (c) 
16-02 I (C) 

1802 1 (c) 

1 &02 1 (c) 
16-02 1 [c) 
1 6-02 t [c) 
16-021(c) 
16-02 1 (c) 
16-021(c) 
1 6-02 1 (c) 
16-02 I (c) 
1 Go2 1 (c) 

- 
. - ~ - - -  

16-02 1 IC] ,_ 

---1 

19-DK-97 WGI 16-2652 03 1 6-97-3 1 89 
t 6-2652 03 16-97-3 189 
16-2652 03 1 6-97-3169 
162652 0316-97-3183 
16-2652 03f697-3 189 
16-2652 0 3 1  6-97-3 169 
16-2652 031 697-3 1 89 

_L 

--- 

1 9  Dec-97 
19-0ec-9f 
19 M - 9 7  
19-Dec-97 
19Lkc-97 

- 
-- - 

19 Dec-97 
16-2652 I 0316-97-3189 

162652 0316-97-3183 
I62652 03 1697-3 189 
162652 031 6-97-3 1 89 
- 

1642 1 (c) 
1 602 1 (E) 

WGI 
WGI 
WGI 



I - _- 

---- 

f 6-SO t I 
ft-W 61 

f 6-330-6 1 

! 
j L G - W - 6 1  
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L._ - 
PRS 

I i u m k r  

16 mi(~)  
~- 

1&02I(c) 
1Go21(c) 
_ . ~  
1602 l(c] 
16-02 1 ( E )  

16-021(cf 
lGoZl(c) 
16-02I(c) 

1602 1 (E) 
I tMl (C)  
1GO21(c) 
I 6  021 (c) 
16 02  1 (t ) 

-~ 

_f - 
16021(c) -- -_ 

L~ 

-- 
16-02 1 (c) 

1 Go2 1 (c]  

I6 021(c) --_ 
16-021 (c) 
lGMl(c] 

1 Go2 I (c]  
16021(c] 

1G021(c] 

16G2 1 (c] 

1642 I (c] 

1W21(C] 

Table 1-4.0-12 (continued) 
Semivolalile Chemicals in Springs Samp!es 

.--I_ Unfdterd WGI 1 C2652 
I b-2652 lJrtfJ!er& WGI 
16-2652 0316 97-3IrA 19 Ckc-9f Unfdcrsd WGI 
16-2G52 03 16-97-3 I !XI 19 Dcc-97 Unf.Wrcd ViGI 

- 

. .___- 

- 182652 0316-97-31W 19 k - 9 7  UtifJtcr& 'JIG1 
__I--. 

16-2652 031697-3190 13 W<-97 
0316 31-3190 19 DCC-97 

16.2652 03 16-97-3 1 rx) 19 k - 3 7  

- -- . 

-I_--.- 

t 6-2652 

--. . - 
03 1 G97-3 $90 19 Dtc-97 -- - 162652 
0316-97-3W3 19 Dcc-97 Unlikred WGI 162652 

16-2652 - 031697-3190 - 19 Dcc-97 I Unf4lerd WGI 
162652 0316-37-3190 . -- 19 Dcc-97 1 UnfJtered WGI 
16-2652 0316-97-3190 19Dec-97 1 - Unftbrcd YIGl 
16-2652 0316-37-31130 19Dec-97 1 UnfdtersJ WGI 

~ - - .  

U 
U 

U 
u 

. .____ 

u 
U 
U 

U 
U 

- __._. 

U 
U 
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Table 1-4.0-12 (completed) 
Semivolatile Chemicals in Springs Samples 



16Cl*/ 

, 

!-- 

Iu 

d 
2 

3 
m 
E 



Table 1-4.0-13 

Inorganic Chernicah in Mistorical Samples 
Spring siSeeps 

0.4 
0.4 
0.55 
0.4 I 
4 G 2  

0.16 

---- 

- 

0 C 8  
0.16 
O W  

03 
01) 



. .I RFI Rcpon I s  
I 
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SpringslSeeps 
Minor 

Table -4.0-13 
Inorganic Chemicals in Hislorical Samples 

- _ _  
Dale 

41 1 594 

3171'95 

0.33 1 0.006 



0 

b 
?4 

Table 1-4.0-13 
Inorganic Chemicals in Historical Samples 

( 0  01 

a 0  01 

coo1 I 
4 0 2  
0.01 

0.01 
co 01 
0.1 

__ ...-I__ 

.- 

__ 



lJ 
h 
3 
8 
2 4 
" 
?J 
P 
4 
0, 

Table 1-4.0-14 
High Explosive Chemicats in Historical Samples 

SAL' 
SDrinaslSeeos 



0.0026 

0 0034 



3 cn 



e 
Table 1-4.0-17 

Spring Water Background Set 

Major Elements 

Data Source I Rock Type 
__-I- --I 

10.3 I: 1:: 
10 2 

- .  . .  . 
. :  . '  . .  I. , : . -- . 

-_-_ 
Ca 

10.7 
I f  

I 1.457 
15.1 
12.5 
12.0 
i 1.0 
12.3 

-__ 

._ - .- 

.- ____ 



Table 1-4.0-17 
Spring Wafer Background Set 

(Continued) 

M a  j o c E le men I s 

. -  
I__ 

- - 
ug Sr 
I- .- 
446 --_ ~___ 0.1 
4.03 0.1 

4.6 0.064 

1.70 0.W 
om t1A 

--_ _f__ 

- . .- 
- .- 
-- 
4.16 -- 0-11 -- 
355 OG8 

3.3 ?a 
4 0.1 
4 8  0.11 
3.6 0.03 

3 0 07 
1.617 !4A 

~ t 81 -- 0.W 
1.63 0.06 
1.5 o m  
-- 1.4 0.05 
1.54 0 .071 
1.71 006 

4 003 
-. 2.74 ... 0 0 7  
3% 0.07 
3.15 0.05 

33 0.050 

- .-- 
-- 
- .- 

. - 
-- 

__ ___ 
- -._ 

-_ - 

-. 

- 
-. 

-- _-_ 



Table 1-3.0-17 
Spring Waler Background Sel 

(Continued) 

Major Elements 

' s o i  
. .- 

5 93 
7.55 
8 30 
5.47 
ti4 

. -  

_- . 
. .~ 

. 10 .~ 

1.70 
. 

c25 __ 

-E- . 0.03 I- 

. -~ 
c 0 2  . 

. -__ .  



Table 1-4.0-17 
Spring Water Background Set 

(Con t i n ue d) 

Major Elements 

C03 

0 

0 
r&4 
0.0 

- 
- 
__ 

L- 

I 

ru I- 1"" C3IaF.e 

BadEer Tufl 

. -  -.___I 

0 121.5 

117 
117 

126 
121.7 
1 3  
105.9 
117.1 

1136 

113 

-___ 

--- 

-. 

-_-_ 



Table t-4.0-17 
Spring Water Background SeI 

(Conlinued) 

Major Elcmenls 

Data Source tlame 
RMkType I Date Sampte 

ssite96- 13 
VA-3-13 
VA-57 
VA-350 

' llurnber 

__ 
I__- 

D2b 

. -  4 -  

Sheveneil 
O!akc 
nure 
D& 

_____ - 
--II_ 

611 1/74 

Bhhe 
t3.ED 

101 159 1 

nure 

Seven Spiiqs SSite96-12 
scvtxl spr-kqs VA- 1 35 
Seven Spiings VA-138 
S6VEr-l sprin3s VA47 
Seven Sptings VA-333 
Upper Canyon de V a b  COV-5.0 
Wa?er  car,^ GaIIrry PP93-27 
Water Cmvw G a h v  i'T& 

- 

05-3 
05'83 
1M9 
05l1091 
71 I7B2 

-- 

?&ED - 

0&'1&92 

i.- - .___ . _ .  
1 '  
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Table. 1-4.0-17 
Spring Water Background Set 

(Continued) 



c 
al 
UY 



I , , , ,  
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. .  I sj 
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Table 1-4.0-17 
Spririg Water Background Set 

(Continued) 

Trace Elements 

1 D a b  Swrce 
. -. 

! 

D2e 
---I_. 

D& 

Dde 
nure 



e 
Table 1-4.0-1 7 

Spring Water Background Set 
(Continued) 

Trace Elemenls 

io& 
F-- 

rx 

. \ .  . - . . .  . . '. . . . .. I , . . _  



Table 1-4-0-17 
Spring Water Backgrtund Set 

(Continued) 

Trace Elements 

<o 02 
<o 01 

0 02 
IM - 



Trace Elements 

Table 1-4.0-17 
Spring Water Backgroulrd Set 

(Continmd) 

- 
Samp!e 
t l u m k r  

VA-433 
f 4 1 0 8 1 1  

VC2B28 

__ 

WA-333 -____ 
SSi?e96-12 
VA-YM 
VA- 1 SE 
VA-47 
COV-5 0 

K c e  
PP 93-27 

.I.___ 

-- 

SS de% 14 .- 
LA- 1 

.- 

I - -  

05'83 itu 
4-- 

_ _  &002 0.10 - 
1.33 I &002 I 0.07 

EO 002 

'M 
co. 14 t r u  !tu 

i . -  . .  
.i . . _ :  . r ;  . . .  - 

I - -  . ,. . 



Table 1-4.0-17 
Spring Waler Dackground Set 

(Continued) 

Trace Efernenls 

- . - _ _  . 
flame Dexiipticn I 

+---- 
-*--- 

IN 
~ "-t :E -- 

-------I 

S203 

co.01 
co 01 
c o  01 
IW 
IM 

-. 

- 

li4 
MA 
c o  02 
D.03 
-- 

rO 01 
qo O f  
I L4 
I L4 
flx 
.- .___ 



Trace Elemenfs 

&--a .... 

c- 
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Table 1-4.0-17 
Spring Water Background Sc l  

(Continued) 

.......... -. .... 
S n I  'IT 1 TI 

I 
:-- -__ 
?&4 
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?JA 

tL4 

_ -  
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Table 14.0-17 
Spring Water Background Scl  

( Co n tin u e d) 

Trace Elements 

I L1 
0 2  
t a  
0.2 

-.  ... - 
'IM 

0.1 

Pp93-27 
SSiti96-14 



Table 1-4.0-17 
Spring Waler Background Set 

(Continued) 

Trace Efcmenls 

Date U 

I - - - -  . - .  ~- 
€ill1174 I M 

- 
-4 
& 

OI 
-1 

- -_ 

4 
9 
D 
f 'ra 

I- 
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Table 1-4 .O- 17 

Spring Water Background Set 
(Continued) 

b 
cn n 

- 
t 
- 4  
-4 

Trace Elemenls 



4 
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cc) rn m 

Table 1-4.0-17 
Spring Water Background Set 

(Continued) 
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APPENDIX J. RELEVANT DOCUMENTS 

J-1.0 DOCUMENTATION OF REGULATORY HISTORY 

J-1.1 Corroctlvc Actlon Hlstory 

Tho hlstory of regulator+ interaction concerning rho TA-16-260 outtall silo is extenstvo and has involved a 
closo working rolationship with EPA and NMED, This working rolafionship has included numerous sit0 

fours and brlefings on tho progress 01 invosfigations, A summary of fha koy corrective action mtoractions 
with tho regulators is provided in Table J-1.1-1, 

Tablo J-1.1-1 

Corractlvo Actlon History Summary TA-16 260 Outlnll, PRS 16-021(c) 

Doscrlptlon of Corractlvo Actlon Actlvlty - r Datu 1 

I7/10/94 I DOE rocaivod lottor from EPA doscribing NOOs on tho Work Plon (lotlor eatad 7/13/94) 
811 1/94 I LANL oont lenor to DOE rospondlng to NODo rocoivod on tho Work Plan, Pnn 1 - 30 day 

8/17/94 I DOE sont lonor 10 EPA rasponding to NOD8 rocoivou on tho Work Plan, Pan 1 
11/2:/94 1 LANL sont lotfor 10 DOE rosponaing to NODS rocolvod on tho Work Plan, Parr 2 

1 11130194 i DOE sont lottor to EPA rasponding __c to NOOs rocolvod on tho Work Wan, Pon 2 
1 12/22/94 DOE rneolvod lotter from EPA wproving tho Work Plan, Pnn 1 

! 1/9/95 i LANL rocoivod lonor trom DOE on opomvo~ 01 Tho Work Plan, pan 1 
' Vlu95 I DOE rocoivod lonor trom EPA apmoving tho Work Plan, Pan 2 
j 1/18/95 I U N L  rocalved lonor lrom DOE on approval 01 tho Work Plan, Part 2 
2112196 lntorlm Actlon Roport for SWMU 1G-O21(c) submrnoci 10 NMED 

12116196 I IA RowR ro-cubminod to NMED 

j DO€ rocolvod lottor trom NMED rocommonding CMS lor this 9110 and roquostlng o CMS Plnn I 9/17/96 

[9/23/96 ! RFI Ropon tor PRSo In TAB1 6, 16*003(K) and 16-021 (c), sutmirtod to NMED 
7 J 
/ 9/26/96 LANUOOE sont lotfor 10 NMED roqudsling pormlsslon 10 SUbmll tho CMS Plan lollowina eomDlellon of I 

!July 1993 RFI Work Plan lor OU 1082 submltlod to €PA I 

I 

I------ 
- 

1 

I - 
! SUbmlttPI by Octobor 1, 1096 (lotlor dnlod 4/39G) 

d 

I " I  

I 

I 
I the Phoso I I  RFI Ropon for tho silo. 

UNUDOE rocolvod lottor trom NMED doscribmg commonls on RFI Roport for Potanlinl Aolooso Sltos 7 
in TA.10 

, LANUDOE son1 lonor to NMED acknowlodgmg 12/5/96 lonor abovo 

12/5/96 

1/9/97 

I 

sont lettor rosponeing to NMED commonts on RFI Ropon for Potential Roloaso Sltos In 

LANUDOE rocoived lonw from NMED roauontlng supplornontal lnlormntlon (RSI) on RFI Ropon lor 
Potontlal Rclooso Sltos in TA.16 (loftor dalod 6/4/97) 

I UNUDOE 50nt lonor roquosflng oxtonsion lor submitlal 01 rosponso to RSI on RFI Ropon lor 
1 Potontial Aoloaso Silos in TA.16 

' LANUDOE rocoivod lonor Irom NMED approving roquofit for oxtonsion lor submittal 01 rosponso to I 
I Rosponse 10 RSI on RFI RQDOR lor Potonllnl Relmso Sitos in TA-16 Submitlod IO NMED 

I 8/26/97 

; 9/15/97 
i 
I 11/14/97 

- 
on RFI RODOR for Potoitial ~ o t o a s o  Sttos in TA-16 (ItI~OtdaIOd 9/i 1/97) 

.I 

RFI Reponlor TA-16, PUS 764IZt(c) J- t Soptombor 29, 1998 



RFI Rem7 

Table J-1.1-1 (concluded) 

I 
I -  

Date I DoJerlptlon or Corroctlvo Actlon Actlvlty 
1/26/98 

2/26/00 

3/31/98 

I UNUDOE rccolvod Ioftor from NMEO approving RFI RoDOrf for Potontlal Rolaaao Silos in TA-16 I 

I I upon modi~lcation (Ionor dntod inaae) 

i I Rosponso to Approval uOon Modillcation RFt Report for Potontlel Reionso Sltos in TA-16 submitrod to 
! NMED 
LANUDOE rocoivod lottor from NMEO approving RFI Ropon for Polontial Roleaso Silos In TA-16 1 (lottar dated 3/26/88) i 

J4,2 Othor Regulatory Documcnts 

Nono. 

J4.0 Roforcncod Oocumonts 

All refurenced documents spoclfic to this RFI roport may bo found In this section of tho report. All other 
documents roterenced In this report can bo found In the E9 Project Referenco Llbrnry, 

Septembor29, 7998 J-2 RFI Report for TA-16, PRS 1642l(c) 
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GROUP M-1 ANALYTICAL LABORATORY REPORT 

Requester M, Barr La9, No, 21 423 

Sample HE conta rninated soil from 260 DO P,O,/P.C. TlGR R q  

Analysis Req'd RDX. HMX. T N I  Content Date Rec'd 7m; 
Operator W. Kinq 

SAMPLF, 

1 fc  Lcft CL 
20 ft  CL 
.?oft CL 

45 f t  Top of Pool 

50 ft Ccntcr Pool 

60 fc Ccnter Pool 

70 f t  CL 

80 f t  CL 
90 ft CL 

1 IO ft CL 
60 f t  t c f t  Edgc 

70 f t  Ldt  a g c  

90 f t  Left Edgc 

To H;MX 

0.10 

2.94 

4.38 

4.00 

3 -90 

9.70 

13.25 

6.20 

0.50 

9,UO 

23.00 

TP Rny 
0.80 , 

I,40 

0.0 I 

< 0.0) 

os0  

2.40 

5. IS 

1 L60 

13-47 

t $40 

0,04 

I0,OO 

34, a, 

A % T\T 

047 

1 .oo 
< 0.01 

< 0.01 

0.01 

< 0.01 

060 

3 ,OO 

2.00 

0.30 

< 0,01 a 

LOO 

7.10 



GROUP M-1 ANALYTICAL LABORATORY REPORT 

Requester M. RARR .WX4 

Sample Sol1 BEHlNnBLDCi 260 

Analysis Req'd HMX. RDX, TNT. BARIUM 

Operator W. Kina 

0~53 
0.19 
0.07 7 0 0  

0.1 1 
15.52 
0.7 I 
0.0s 
0.96 
3 ,s9 
1,9i 

17.1s 

0.0 1 0.65 
0103 03s 
0.03 0.43 

<0*01 0.14 
9.34 0.33 
0.23 ' 0.5 1 
0.0 1 0.14 
e0.0 1 O S 3  

O K  . 0.46 
0.03 OS5 
0,97 0.67 
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Revised 1/21/63 
QualiQ' and Proccss Control Section 
AnalyticrJ. LaboTatory Unit 

Sample ppm\ 

0.0 6/30/72 

7/7/72 3.2 

'1 .! 
' h  

4,. - ,  
LABORATORY REPORT 

%JESTER Jerry Buchholz, M-7 L LAB. NO. 8563 

37- h 3 - m  

13 1,587 

10 167 
5 .  

7/ 14/ 72 * 3iO 10 196 

7/21/72 

7/28/72 

T .  Avera.qe 
I July 

4 

..I 

I' 

,i . -  
I 

8 / 4 / 7 2  

I , .  
2.6 18 520 * '1 

2.1 13 22 8 

278 2.7 13 

2 .  - .. 
1 

d ^. 
, .  
..-I 

'-. , 
.. . 

. ,  

2.5 8 37 1 

- .  8/11/72 2.0 1 7 I 70 1 
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FORX SMX-3-307 ' * Y  : 

Revised 1/21;63 ' 
Qusllry and Procss!? Control Section 
\nslyticLl Laboratory Unir 

.. . LABORATORY RZPORT 
REQUESTER ~ Q V  ur:ruonr>? rr-7 LAB. NO. 8705 

'U-Lb Y13G.jkU I .  SAMPLE -y Q / V h  PO NO. rn-QO0026 

I I I I I .. .- 

ANALYSIS REQ'D X O L C a  \ DATE REC'D 9/3/72 I 

1 

I 

OPERATOR 

t 1 

REPORTED l O / l l / ? ?  

1 

1 1 

..I 

9 

1 
t 

I 
1 

I .  
1 

I 
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SAMPLE 

LAB0RATOP.Y REPORT 
LABI. NO. 

PO NO* 

DATE REC'D 4 / p  /73 



. * '  
Rcviscd 1/21/'63 
Quality and Process  Control Section 
Analytical Laboratory Unit 

e LABOFLATORY REPORT 
REQUESTER Lm g r r r ~ r r s  u-7 LAB. XO. 8700 

'LA-lb BLDC;. rru 
SAMPLE EmLrnIT &/72 PO KO. iD-Q006?6 

ANALSSIS REQ'D IXOLOCY DATE REC'D ?/25!72 



LOs Alamos 

ModifiwtiOnS to DQOs for P W  16421(c) SAP 

The rcccnt diSCOvcry of5 ppm RDX at a depth of 70' in thc corc holc to the souch of thc pond at 
PRS 16-021(~) in thc geophysical anomaly suggcsts that thc o n g h ~  S A p D Q O s  should be 
rnodificd. Based on our discussions of last wcck. we recommend: 

- that all COR holcs be drilled to the depth of the base of the thick surge beds (70 Et or Icss). 
This level is curr t~t ly  assumed to Ix the unit 3-uni t 4 contact Tlic ntionalc for this change 
is to dcfinc the lcvcl of contamination in this gcologk uniL which nppcars to k 8 pathway 
for RDX conamination. The h b o r 3 t O q ~  sample proposcd for thc boaom of each hole should 
bc from this unit (with the cxccption noted bclow). 

that the h o k  in the center of the pond bc Criilcd 10 ft dctpcr thtln the base of b e  surge bed, 
and that both thc surge bed internal and the dccpcsr interval bc submiffed for laboratory 
analysis. Each interval should also k analyzcd by 0-Tech RDX analysis pcr thc SAP. These 
samplcs are designed to determine whcthcr the uni t  beneath the thick surge beds is 
conuminstcd with HE, or whether is was impermeable to downwud m'gntion of COCs. 
Notc that these samples should not be dnllcd if any significant conccm remains a b u t  
drilling-induced contamination of thc unit bentath the surge bed. 

hate the nddjtional hole on the pond bounding triivcrsc at P distance of 20 ft from the holc 
in which thc contamination at 70 f t  was found. This bounding bole should also be located i n  
the geophysical uomaly  that was used to sitc thc first holc, Plul on complcting this corc 
holc as ;1 porcntid moniroring well (screen the surge bcd region). Notc th3t if no 
contamination is found within the surgc bed in this hole, thcn this decision to c~rnplctc thc 
hole 3s a wcll will be rewnsidctcd. Un1c.s- drilling within the oufdl channel gocs cxtrcmcly 
wcll  is fall, this hoIc will bc the first holc drilled when thc drilling campaign resumes 
again in spring 1997. 

If you have any questions plcasc contact Don Hickmott (7-8753) or Roy Michclotti ( j - 7 M )  

Distribution: 
Lynn K i d m u .  ICF Kimr,  MS M892 
Pctcr Grm, ICF Kaiser, Mq92 



DRAFT 

To: Petcr Gtam 
From OanJdHickmott 

SUBJECT ADDITIONS dk MODIFICATIONS TO S A P  FOR TA-16-260 
HYDROGEOLOGIC HOLES 

B u d  on the discussions at t&c ttarlincss rcvicw for she TA- 16-?oO hydrogeologic ckdlhg, 
I bclievc hat we should cake tht f0110wing additional srrmpIcs: 

An addi tied D-Tcch RDX scrr~ning SUIP~C h CAI 5 ft COE interval in tbc 200 ft 
hydmgtalogic holes, Thcsc should be biased to u y  obvious potcntid cmspop: 
pathways such as hctured areas, surge beds, ctc. 
Additioaul lab smplcs in the 200 ft hydrogeologic holes, My pxitive D-Tcch i31ervals 
should bc smplcd, tu CI dcfnult take n madmum of 3 pcr hcholc -if more Lhm 3 
positives occur we should robably consult tbc decision cam. If no positive btcrvalq 

of 3). 
An lrddldonnl D-Tech RDX x;crcening smpk in c3ch 2 €t interval h the alluvial holes. 
Thc6c should bc biased to any obvious possible flow paths (e.& h t s  ubovc aquitards 
CtC.). 

Additional lab spnplcs in thc dluVid holes, Any posh& D-Tceh htemls should k 
Sampkd, 
occur wc should probably coasult thc decision ttnm. . If no positive intervals or 
geologic fcmxcs that would otbchvise suggest a biased lab smplc Iccxion an: found, 

lab smplcs will be for RE , TAL meals, SVOCs, and VOCs, 

1~- found, wc should takc P ab suqlcs in surge beds wd fractured intervals (maximum 

a dcf8ult ukc n m d u m  of 3 pet borcholc -if more than 3 positives 

wc should tnkc lab S U ~  ICS (1) Ut t h ~  Soil-Wff Ond (2) at P dqrh Of 5 fc, A3 

As was nored during the readiness rcvicw, the foUowing deviations from the sm ling and 
will probably be required, b u d  on known logistlad difficulties wi 8 &&g 

at TA-I€! 
' analysis 

Dcep bonholcs (200 k) will probably bvc to bc cased tbcy an CriUCC. Experience 
drillmg in thc TA-16-260 OUW areas su~csts the botcholes will collapse in surgc 
bcds and poorly-welded tuff units if bareholes MK dritltd up- us specified io thc 
S A P .  3ocalrsc, the boreholes will be wed.  telcview logs cannat bc completed. In licu 
of telcview logs. full core rccovefy will be completed (M rccovcry allows) on all 
borcholcs, anad gcologic logs will k cQmplctcd of the cores, 

cc. 
FU3QAfrlc.s 

Smvc Ynnicuk 
Lynn Kdmm 

L 

b u r s  a r u  

* 96/97 



TELECONFERENCE NOTES 
-- 

TO: TuiDavis 
ORGANIZATION: HfLM13 
PHONE: 827-1561 

FROM PShmlcy 
ORCAhATION: ESH-19 
PHONE: 667-08 19/667-0663 

OTHER PARTES: Dnvc McInroy 

DISCUSSIONS: TCi Davis was contacted to provide a "ha& up" on the postivc HE spot 
test results from the drilling currently king conducted at TA-16, The surge bcd 
cncountcrcd during drilling was found to be moist and the ME field t a t  rrspondcd 
strongly. D, M c h y  indicated that nccipt of fad Lab udyticd is anticipatd next week 
If analytical dm inchcatc P groundwater standard or S A L  has ken ucccded Lpu'rsL will 
notiry pcr Module Vm nquirtmcnts, T, Davis uskcd scvenl highly spcific questions 
which wc could not answer. D. Mcinroy q u e s t e d  that T, Davk contact Don Mickmott for 
site specific questions, 

A m O N  lT'EMS: Chcck analytical data whcn avdablc to dctffmine if SAL, or 
groundwetcr standards c x c d e d  

%$E,%: MS A316 
13. Koch. U O .  MS A316 
D. Mclnroy, EMR MSM992 
T. Glnt-zrruics, DDEESER MS M992 
D. Hickmo~t. EES-1, MS D462 

M. Alexander, ESH-18, MS K497 
R Michelotti, CST-18, MS E525 



OTHER PARTIES: None 

Discussion: 

Don ullcd to hfcm 31- that watcr had bten found ~lt h h o l c  16-2712, located at tfic 
TA-16-260outfullatadisdistanccof-360 ft down gradicntfromtbcout€dLDon notcdtlus 
thc borehole had bccn producing water at 3 slow ntc for week The water is being sampled 
for labomtory anaIysis as the borehole N l s .  Kin suggested th IANL provide the water 
data when it is rcccivcd from the hbontory. 

Actions Items: 

iANL wiu provide thc &ab tiara when it is rcccived h r n  thc laborwry and QA is wmplctc, 



.. 

ER PROJECT 
TELECONFEGNCE NOTES 

TO: John Kicling FROM: DonEFic @:ATE: March 17,1998 
ORGO: NbED/HRMB ORG.: E E S I  TXME: 8:Wa.m. 

OTHER PARTIES: Nom 

DISCUSSION: 

Don called to follow-up on Dave McInroy's call of the previous wcck in which LANL had 
i n f o d  KEWB that wtcr had bben found in thc hydrogcologic bmcholc nwr the 90s 
Linc Pond izr TA-16. 

Don notcd that the bonholc contained a small m u n t  of wntcr at a depth of npproximtcly 
140 ft. He suggested that the drilling t a m  would advnncc thc tathole mother 10 to 15 Et 
(hoping to approach the Unit 3/4 contact) then cornplctc o screened well. John Kicling 
agreed that this was a reasonable approach. 

D o n  a l s 0 k q u . M  whcthcr John and othcr HRMB participants would bc attending the 
ITRD meeting htcr in thc wcdc. 

ACTION ITEMS: 

None. 

DH:jgr 

Distribution: 

B. Koch, LAAO, MS A3 I6 
D. McInmy, EM/ER, MS M992 
J, Mosc, LAAO. MS A3 16 
V. Gcorgc, N R ,  MS M992 
R, Michelom, EWER, MS E525 
L. Kidman, ICF Kaiser, MS M892 
P. G m ,  ICF Kaiser, MS M892 
D, Hickmott, EES-1, MS E525 
QA Fie 



I f  e- 5xs.53 
@@JwQ@R 

f f f X  S f f f f i  

Units One and Three 

e- 5xs.53 ;', 

@@JwQ@R 

Units One and Three 
fnv?onmentaI Pestoration d Projkct Nmagement 
10s. 4lomos Nafionai laboratory 
Po. Box 1663 MS €525 
[os Qbmos, NM 87545 
EBJ667-6080 f4X 1505)6654632 

i Number ofpcge to irollow: 

problcms wrrh hs COf at 

.. 
\ !  



I 
OTI3Ef iP .4 .R~ None 

DISCUSSION:* 

Don calla! to discuss siting the next 200 €e, hydrogcologjc barchofc for the TA-16-260 
invcs tigations, 

Don notcd that the borrholc at thc Marrin Spring m had gone dry. He also indiatcd h t  
the field tcam would probably have to ~ O V C  their drill rig within dtc next few. days, Don 
indicated that thc I% 3 team wanted to locate the next boreholc within the m c  geophysical 
anomaly as the & W n  Spring hole, prcfenbly within the SWSC cut, if that iouaon was 
lo@istic;llly possible. John nqucs:cd a map showing the pmposcd laxtion. Don fucd this 
to, John. 

In a follow-up d l  latcr the same day, John indicated that the new location was acccpnblc 
and rcqucstcd ;I rccord of communicxion documenring this phone interaction. 

LAhZ will f u  a map to HF!2M.B of the proposcd location. 

FU 3 will pnvidc a Rccord of Communication dccumcnting this tclccon 



(505)667-6080 fRX 605,865-4632 

wth hS 

Number ofpage to follow: [ 

cod 

# 

I I 
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Units One und fhree 

To: Tdhm 

€nv?onmatol Pestoration & Projkct Nanugement 
Los U h o s  National laboratory 
PO. Box 1663 MS E525 
fos Qlanos, NM 8795 
6051&7-6080 f4.X (505665-4632 

Company: 13 R r/lB 

Number ofpage to follow: 4 hhl 
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ER PROJECT 
TELECOrnRENCE Nom 

TO: Kim Hill 

ORGANUATON: =A 

FROM: Donald DATE: 10/17/97 

ORGANIZATION: E E S - l m 3  TIME: 10:30 
Hichott  

OTHER PARTIES 

DISCUSSION: 

Kim called to discuss the DRAFT rncmorandum (Subjccr: Gcologic COR logs for borcholcs lccatcd at 
PRS 16-021(c) & rcviscd borehole locations) char had kcn fucd to John Kicling on 10/16/97. This 
fax had bccn promised to X!MB during an FU 3 prcscnntion to I.FRMI3 on 10/9/97. 

Thc principal discussion topic was thc location of the bonholcs. Kim noted that thc proposal 
locations were slightly diffcrcnt from those presented in the handour of 10/9/97, Don agrecd. The FU 
3 t e r n  had discussed those locations and proposed moving them further out from the highly 
c o n d a t e d  region. Thc ntionalc for placing thcsc boreholes remained the m e  - mcing p3thways 
of contamination in il subsdacc downpdicn t direction - but it was hypothcsizcd that more 
infornation would come from more widcly-spaced Ixrcholcs than from those that had k c n  originally 
proposed 

Kim agreed with the new proposed locations. 

ACTION ITEMS: 

FU 3 will locate the final 3 borcholcs at the TA-16-260 outfall at thc Iocnrions provided in thc fax of 
10/16/97. This map is providcd as an attachment to this tclecon. 

DISTRIBUTION: 

T Glatzmaier, EESDOER, MS M992 
P. Gram, ICF Kaiser, MS MS92 
D Hickmott, EES-I, MS ES25 
L, Kidmnn, ICF Kaiscr, MS M892 
D. Mchroy, EMYER, MS M992 

Joe Mose, LtUO,  MS A3 16 

QA File L 

R. Mchclotti , CST-7. MS E52S 

P S h d c y ,  ESM-19, MS 498 

10/28/97 1 
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TO 

I 

ORGANXZATON 

John 

IPA 
Kicling 

ER PROJECT 
TELECONFERENCE NOTES 

FROM: 

ORGANIZATION: EES-lIFU3 
Hickmott 

DATE: 

TIME: 

1 O m 9 7  

10:30 

OTHER PARTIES Lynn Kklman. Pctcr G m ,  Donna Sharp, John Young. Kim Hill 
~ 

DISCUSSION: 

LANt repnsentatives discussed Lhc rccent (week of 10120) discovery of water at borcholc l o c n t d  uppdjent from M d n  
spri n 6. 

Pctcr grim dcscribcd the lithology and hydrology of rhc borchole: 

The holc conhinu 3 surgc bed from -68 to -70 ft. dcpth. A fncturc 7anc is prcscnt from -70.72 ft. Fncturcs v c  wet in 
this interval wirh apparent saturation at Lhc bottom of the inkrvol,  A less fracturcd tonc cxtcnds to the bonom of the 
holc, 

Water wils found (0 a dcpth of 1132 ft. on 10/2?/97. By 10C3Ai, the dcpth ta w;Itcr WLF 1 I&9 ft. to waicr. 

Thcsc data arc sorncwhat confusing. It is not clcar within which unit rhc water is k i n g  produccd and io what dcgrcc 
water is draining from the bottom of thc holc. 

Thc tcchniciil issue to bc dctcrmincd WLS whcrc thc scrccncd intcrv:ll should bc it1 the brchole. 

IV 3 suggcstcd that the curtcnt borcholc should bc screened from thc bt to rn  of the borchole to a dcplh -74 fr. A 
sccond borchole should lx drillcd udjxcnt to thc first. and be scrccncd from 3 deph of -72 ft. to -68 ft. to overlap thc 
surge 
occur during n sitc tour on 10/24/97, 

intcrvnl. "MED rcprcscntatives wcrc in gcncral agrccmcnt with this approach nlthough funlicrdiscussion will 

ACTION ITEMS: 

FU will provide a sitc tour and a tour of the drill sitc to IIRm on 10CJ/97, Drill corc will be ;lvailablc for viewing at 
that tirnc. 

FU 3 will bcgin*drilling a sccond borcholc adjaccnt to thc lirst borcholc, Much of this drilling should be completed by 
thc timc of thc sitc tour, 

Thc screening intcrval dcpth in thc first borcholc will bc finalized on thc sitc tour 

Distribution: 
T Glatzmaicr, EESDQER, MS M992 
P. Gram, ICF Kaiser, MS M892 
L, Kidman, ICF Kniscr, MS M892 
D Hkkmott, EES-1, MS E525 8 

11/4/97 I 



Kim. Here ;vt: 

' 

1) a copy of the S A P  additiondmodifications mcmo that I promiscd you (Lct mc know if 
you.nccd this as a formal transmittal). 

2) IL DRAFT of the notes for our tclecon. 

3) the I a t  2 sets of our minutcs (Lct mc know if you want older oncs ~LS well(, 

Please review the tdccon notes, and provide any comcntslfcedback. I'll plan on sending 
thcsc out 'officially' early next wcck. If you havc any questions, plcasc give mc a call, 
Thanks in advancc. Don 



ER PROJECT 
TELECONFEREIUCE NOTES 

TO: Dl&fiF1 %Hill FROM: Donald DATE: 9/9/97 

ORCANIZATON: =A OKCANIZATXON: EES-l/FU3 TIME: 11:m 
H i C h t t  

DISCUSSION: 
1) Kim providcd her  fax numbcr, 

2) Don rcquestcd that the biorcmodiiltion prcsenution on Scptembcr 25 be schcdulcd €or 45 minutcs, 
It wa.s agreed that the timc for the prtscnntion would bc 2:30 P.M. 

3) Don rcponcd that bromide mea had bccn obmed in SWSC Line spring during carly August He 
notcd that sevcml days worth of m p l c s  of that spring had bccn misscd following the bromide 
brdcthrough duc to m autosamplcr malfunction. 

4) Don noted that the hydrogcologic drilling outlined in thc PRS 16-021(c) phasc II S A P  was going to 
stm within the next 2 weeks. Both alluvial borcholcs md deep hydrogcologic boreholes m 
schcdulcd Hc nard tlmt additional samplcs would be taken bcyond what is outlined in the S A P ,  and 
that drilling would have to be complctcd cased q t h e r  than uncasscd Kim rcquestcd that this 
information be provided ;LS a fax& rncmo, 

5)  Specific comments in the PRS 16-021(c) RFL Rcport SI quest were discusscd: 
Don inquind nbour RPMP's rcqucst for updates and addcndums of PRS 16021(c) results. Eiim 
indicated that thc current interaction (prcscnmions and mccting minutes) was ;I good s u n  l h n  
agrccd h a t  this would continue and that additional hatdcopy informadon would also bc provided, 

(Continued on page 2) 
ACTION ITEMS: 

1. Don will fax the last 2 months worth of FU 3 minutcs and the mema describing additions and 
modifications to the TA-16-260 fcld campaign to Kim 

2. LAXL will respond to the questions that were discusscd in a manner consistent with the 
discussions, 

DISTRIB UTEON: 
T. Glztmaicr, DDEESER, MS M992 
D Hickmatt 
B, Koch, LAAO, MS A316 
R, Michclotti 
J. Mosc,-LhiO. MS A3 16 

P. Shanlcy, ESH-19, MS K498 
QA File 

D, Mcln~ly ,  EiM/ER, MS M992 
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&#i%tnc 5.b was discussed. Kim indjcmd that HRMB wantcd analytical methods, detection 
limits, ttc, for all andytes, not just TATB. LAM, will provide this in thc mponst, 
Commcnt 10(a) was discussed. Don noted how LANL mhiw QNQC &n in FlMAD (based on 
Kathy b p k l l ’ s  notes), kdimttd that an acccpablc rtsponsc would: 1) rcitcntc what 
LANL docs; 2) describe why we do it this way (cite SOPS and proccdutes if possible) and 3) 
indicate whcrc this pnxcss is going (Le. to DEEMS). 

Comment lo@) was discussed. Don notcd the a t e  at which FLT 3 had collected field duplates 
during the sampling at PRS 16-021(c). There was a discussion of the LAP& philosophy for 
collecting field duptiwtcs. Don noted that FU 5 typically collects fidd duplicates at n rate 
significantly Icss tlim 10%. It was notcd that this was a programmatic issue. Kim indicated that 
accepmble responsc to this comment would 1) describe what wc did for fidd duplicates: and 2) 
indicate Why we collected the n u m b  of field duplicitcs that we did. 

Comment 12 was discussed. D o n  suggtstcd that the informntion q u e s t e d  was cxacnb lc  from 
cxisting figures (ag. Figure 5.2.4.1). Kim indicated that a ncw f i b m  did not have to bc 
genmtcd Kim rcquestcd that section 50 cite Appendix A as the location of all of the and,Vtid 
d m .  WNL will do this in the response, 

Comment 18 was discussed. Don inquind about the request for an mta sheet Kim indicated that 
the normal NOD response f o m t  would be adequate. 
Conuncnt 21.a. was discusscd. Don not& that the request (include all constituents with 
normalized concentration grater than 0.1 in a risk assessment) was contrary KO projcct-wide 
guidance on MCEs. This was identificd as 3 programmatic issue. Don agreed that the response 
would: 1) notc that this method of performinF MCEs was conmy IO propnmatic pidulcc; but 
2) FU 3 would do this for the purposes of this response. It was noted chat this discussion applied 
to s c v c d  commcnts in this SI rcqucst 

Comment 28 was discussed. Don nomi that this request t v s  inconsistent with the currcnt RFI 
nporc guidance. M C  provided P rationale fur why the table is Set up the way it is - in many cases 
individual request n u m b  will include PRSs which arc not included in the report, Kim indiwtcd 
that M R M B  would like to n c d v c  thc table. ~~ will provide it in the mponsc. 

Comment 29 was discussed Kim notcd that this comfntnt requested a ation sum/tmion sum 
compLison, D o n  notcd that chis informarion was avclihblc in  Table C-S. Kim agrtcd that the 
rcsponse should cite that table. 

Comment 31.a was discussed. Kim notcd that the comment should addrcss p3rT3gmph 4 on page 
C-6. Don notcd that thc response would bc couched in t m s  of drinking wstcr standards rather 
than SALS, and that notc of this would bc mgde in the introduction to h c  response, 

It was notcd that sevcnl of the discussed SI rcqucst comments (3nd some that had not been 
discussed) had project-wide implications. Don surd that FU 3 woufd identify in the SI request 
nsponsc those commcnts that FU 3 felt had project-wide implications, in order to help focus 
upcoming discussion bctwccn LANL and MRMB. 
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Mr. Bonito Garcia 

P.0 ,  Box 261 10 
Santa Fo, NM 87502 

NMED-HRMB 

SUBJECT: MINUTES FOR MONTHLY MEETING WITH HR 

Dear Mr, Garcia: 

18 ' 

Enclosed please find a copy of the minutes pertaining to the Environmental 

Restoration (ER) portion of the meeting held in Santa Fe on April 15, 1997, with 

members of your staff and personnel from 10s Alamos National Laboratory's ER 

Project. The minutes have been reviewed by your staff. 

Should you have any questions, please call Dave at (505) 6674819 or Joe at 

(505) 667-5808n 

Sincerely, 

d- A- 
Compliance Manager 

DMJJ MISS 

Enclosure: April l S ,  1997, Monthly Meeting Minutes with HRMB 
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Mr, Benito Garcia 
EM/ER:97-176 

* Cy (WI em>: 
W, Cox, SNL 
M, Ebinger, EES-15, MS J495 
J. Ellvinger, ESH-19, MS K490 
R. Ferenbaugh, EES-75, MS J49S 
T. Glatzmaier, DDEES/ER. MS M992 
D. Griswold, Al-ERD, MS A906 

.I, Jansen, EMIER, MS M992 
J. Plum, LIMO, MS A316 
P. Shanley, ESH-19, MS K498 
T, Taylor, LAAO, MS A316 
T. Todd, LAAO, MS A316 
EMIER File, MS M992 
RPF, MS M707 

D. Hldvnott, EES-1, MS 0462 

T. Davis, NMED-HRMB 
S. Dinwiddie, NMED-HRMB 

J, Kieting, NMEDlOB 
J. Parker, NMED-08 

J. Young, NMED-HRMB 
D, Wlburn, NMED-WRMB 

K Hill, NMED-HRMB 

8, T~th, NMED-HRMB 

Cy (wlo em) :  
T. Baa,  EM, MS J591 
G. Rad, DOE-AL, MS A906 
J. Votella, M O ,  MS ,436 
EWER File, MS M992 
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New Moxico Environment Department (NMEO) and Los AIamos National 
Laboratory { LANL) Environmental Restoration (ER) Project 

Meeting Minutes 
April I S ,  1997 

Attendees: 
NMED: Teri Davis, John Kieling, Stu Dinwiddie'; John Young, Kim Hill (EPA): 

Barbara Toth', Diane Wlbum* 
LANL: Joe Mose (DOE), David Mclnroy (UC), Pat Shanley (UCIATK), Dan 

Hickmott &IC)* 
* Present only during some meeting segments 

I: Prescnwon Fr-3 

Don Hickmott provided a handout for his presentation describing the currant 
status and future work planned at PRS 16421~ (TA-16, Building 260 Outfall). 0. 
Hichot t  indicated that the additional wotd that is being conducted at this 
investigation area is an enhancement of the existing SAP, He stated ih3t tho 
next three boreholes wculd be based on recent data from geophysical 
investigations as well as existing information. NMED indicated that they might 
be inclined to wait until all geophysical data is available prior to finalizing the  
selection of tho borehole sites. 

The nosd to adc'ross the changes to tho & r e n t  sampling and analysis plan 
were discussed. IAN1 expressed an interest in providing frequont oral updates 
to NMED on sampling decisions and how the field unit team was determining 
the next investigation step. NMED indicated that LANL may need to formally 
submit something to them to document the changes occumng to the 
i nvestiga tlon approach, 

D. Hickmott indica!od that a Notice af Intent for discharge of water at the  outfall 
to support bioramediation will be submitted soon to the Surface Wator Quality 

, Gureau by ESH-78. In situ bioremediation was not proceeding at the pace FU 3 
had anticipated due to the inability of the LANL principal investigator to commit 
time to the project. 

D. Hickmott distributed EPA papers on HE field analytical methods and HE 
sampling. 

Action I-: HRMB indicated that they will contact FU 3 Project Leader, Roy 
Michelotti, if they determine a SAP or SAP addendum is required, 

Lator in the meeting, this item was revisited and NMED indicated they believed 
a new SAP was necessary according to the new acceloratsd cleanup process, 
Dave Mclnroy will review the language in the Accelerated Corrective Action 
Process and contact D. Hickmott to determine if a new SAP of rnoditications are 
necessary. 



I 

2: -98 P r i o w  Acwitleg 

W L  provided a draft list of the ER 1998 priority activities, The infomation is 
provided to NMED to facilitate their determination for NMED 1998 work 
priorities, LANL emphasized that the identified activities are drzft and WL is 
in the early stage of baseline development, 

LANL explained tha: the 1998 Baseline must be submitted to DOE by July 1, 
1997. Tne disconnect between lANL's submittals to NMED and NMED's 1997 
grant commitments with EPA was briefly addressed. The problem remains that 
LANL puts a baseline of activities for the next year's budget together after the 
date NMED needs to select gran: mmmitments. LANL roitented that the 
basoline is often not finalized for many months after it is submitted, which may 
result in work scope changes. 

NMED expressed appreciation for receiving the proposed work information, 
t A N L  indicated that they will strive to provide information on the propsod 1998 
Accelerated Actions to facilitate selection of NMED's 1998 priority w o k  NMED 
and tAN1 will strive to ensure that grant commitments are not seleded for low 
priority work that could be delayod in the Ff98 baseline. 

* I * ,  - 1  

Item 6: C m t i o n  of R e w t l v  Used T m  

This agenda itom was moved up in' the meeting sequence to allow for S, 
Dinwiddie's participation. 

LAN1 requested clarification on several terms used in lottets received from 
HRMB in the recent past. The first issue was the use of the omnibus provision. 
P. Shanley indicated that LANL believed that a permit condition needs to be 
written to incorporate any new requirements. HRMB indicated that the 
requirement to follow other regulations is present in the pemit The second 
issue addressed was the use of the term 'RCRAlregulated" in relation to a 
SWMU, HRMB and 1 4 N L  agreed that the term is specific to landlbased units 
that generally require ground water monitoring and that not all SWMUs are 
RCRA-regulated units. The final issue discussed was the requirement in a 
recant NOD that RFl Repom be stand-alone documents. tC Hill clarified that it is 
not appropriate for reports to referenco a reviewer to another document for 
information like site history or environmental setting. The RFI Report should, at 
a minimum, present the information in an abbreviated manner and then 
reference the reader to another document. 

P. Shanloy provided the text of the HRMB correspondence and some 
applicable Federal Register pages. 

2 EMfERS=l:b 



da Item 3: Demtlms of S t n  Actlvl t iu * .  v '  1 .  

VlNL provided a one page flow diagram of thair interpretation of stabilization 
activities which had stabilization broken into two main divisions: best 
managemont practices and interim moasures. Discussion on this topic led to 
the identifiwtion that 14NL and HRMB Cisagree as to the requirements 
identified in Section J, Interim Measures of Module VIII. UZNL indicated that 
NMED'S view that must notQ of routine construction w o k  in a SWMU 
was contrary to the way past work had been conducted under €PA oversight 
and that VWL's understanding had of the requirements for routine constmetion 
in a SWMU had been submitted to HRMB. 

m: P, Shanley will fax LANL letter on routine construction in SWMUs 
to HRMB. 

Dave Mclnroy distributed a Draft Stabilization Process document which consists 
of text on when :o implement a BMP or interim measure along with a flow 
diagram. NMED indicated that they believed actions such as debris pickup 
should not be a BMP b%t would be an interim moasure. Discussion on the 
differences between BMPs and IMs continued. 

Action Item: HRMB will review the draft stabilization document and provide 
comments to LAN1 by next month's meeting, 

Aacnda Itam 4: FY97 Accglcratcd 

D. Mclnroy provided copies of one table identifying all planned VCAS and VCMs 
for this year and the fact sheets for all the VCANCMs, HRhlB stated their 
appreciation for the infomation. NMED will review the fact Sheets to detomine 
which VCAS they need prosentations on. NMED expressed on interest to see 
tho same type of infomation for 1998 to help dQtefmin9 grant commitments. 0, 
Mclnroy indicated that LANL will put as much information on this together as 
they can by nex: months meeting. Caution on the possibility that the N98 
VCAS may change was provided by 3. Mose. Change is likely because the 
baseline for 1998 is not yet set and may not be approved for many months, 

Action lterp: NMED will review 1997 VCA Fact Sheets. NMED will nottfy 
L 4 N L  one week prior to the next meeting of any VCA presentations needed for 
that meeting. 

Action Itm: 0, Mclnroy will provide a list of 'reasonably certain' VCAS for 
1998 by next month's meeting, 



da  Item 5: EPA Visit 

LANL requested NMED input on the agenda for the upcoming EPA visit, 
NMED indicated that they would be having an NMEDEPA only meeting on 
April 21 p,m. and April 22 a.m. NMED indicated that thoy understood that tho 
agenda had already been set between EPA and LANL LANL indicated this 
had not been accomplished. NMED indicated the following area of interest: 
MDAs at TA-21 (A 8, U, and V) and TA-16 (R, and T), TA-50 MOA C; and the 
TA-7’3 Airport Landfill, NMED and LANL will determine a schedule over the 
next week which will dotemine whether sites will be visited prior to or after an 
NOD discussion. 

&Jon Item: NMED will contact EPA a d  let L4NL know the agenda items as 
soon as possible, 

4 

The need for a meeting prior to respondinG to tho NOD for TA-18/27 was 
identified. Kim Hill indicated that she was available to meet with lANL during 
the morning of April 21. 

Action m: 0. Mclnroy and J,  Mose will coordinate with LANL staff to arrange 
the meeting, 

The meeting minutes were rwisited and the following action items were 
assigned. 

 torn: 0. Mclnroy will revisit the criteria for revising or writing a new 
SAP with FU 3 on the TA-16 260 outfa11 work. A new SAP may be needed. 

&lion i t a :  0. Hickmott will inform T. Davis on the material that was used to 
plug borahole 2707, 

The next meeting is scheduled for May 13 at 8:30. 

Mnvlasof 4-15-07 
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SUBJECT: GEOLOGIC CORE LOGS FOR BOREHOLES LOCATED AT PRS 16- 
021(C) 6: REVISED BORENOLE LOCATIONS 

As you rcqucstcd in our rnccdng of 10/9/97, anached uc a m p  showing borcholc l ~ t i o c s  
at the TA-16-20 outfall and preliminary geologic logs for three bdrtholc locations, 16- 
2701. 16-2735/2705 and 16-2736/2708, AI! three of thcsc lxtrcholcs uc Imtcd in dic 
eastanmost gcophysical anomaly obscrved in thc outfall YC;L Note that 16-2736 and 16- 
270s ax co-loc;rtcd Drill rod was 'hung up' in 162708, so 14.2736 had to be d d c d  
adjacent to that hole. Boreholes I62705 and 16-2735 arc also mlccatcd, with 162705 
smed 1st fall and cxtcnded to P dcpth of 15 ft and 16-2736 conjnucd  at the m e  lmaon 
this summer. Thcsc borcholcs arc relevant to re-siting thc final brcholc locations that will 
bcccomplctcd at PRS 16421(c). Pleasc note that thcse logs arc pnliminzuy logs of these 
borcholcs based on field obsmations. Notes on these brcholcs an provided bclow: 

* 

e 

Thcsc logs arc provisional. N1 core from thesc borcholcs will bc cxamincd and 
ilsscsscd using mon precise methods by 3 gcologis: who is ;lr7 cxpcrt on cxmsivc 
volc;Znic mcks, Thc borcholc logs will then tx revised. Thc current borcholc that the 
ficld t a m  is working on, 16-2701, has not yct bccn logged into d n f t  fom. Dam 
shown on the logs is bxicd on qumtitativc field screening (I)-Tech), Intcrprctations will 
chmge as labontory data is rcccivcd and incorpontcd. 

Tbcre sppem to bc a contamhatcd surge unit t h x  extcnds to a dcpth of - 7475 f t  MSL' 
in all t h m  borchotcs, altho~gh poor rccovcry on borcholc 16-2735 m;lkcs 
interpretation difficult in this borcholc. It is I=u 3's cuxcnt hypothesis th3t thc 
gwphysid anomaly notal in [his ua may be rchtrd 10 this surgc unit and that this 
surgc unit rcprcscnt a 'fast pathway' for c o n h n a n t  migation. Notc that borcholc 
2706 (log not providcd) docs not conuin this surge bed intcrval. 

/ 

Contamination appcm to k higher i n  thc ccntnt (16-2735) and southern (16-2736) 
borcholcs on this travcrsc. During our p ~ s ~ n u t i o n  last wcck, we had subs v tstcd that 
thc nolzhcm bmholc (16-2701) was uncontaminated. Funbcr drilling and 0-Tcch 
analyses lmt wcckcnd rcvcalcd low-ppm-icvel 1-E at depths of 28.5-29.5, SS.0-59.0, 
and 69.25-69.75 ft This observation supports a conceptual mcdcl in which the 
downpdicnt  subsurfacc direction is to the southwst. 

Although thcrc ;ippcus to bc a corrclsion k t w c c n  mrrppcd 'fast pathways' such 3s 
surgc beds and fncturcs w i t h  FIE contamination in many casts, low lcvcl 
contamination is also seen in wcldcd tuff i n  zones whcrc n o  obvious srructunl controls 
arc obscrvd. 

As discussed in the rnccting of 10/9B7, FU 3 would like to plncc 2 upcoming brcholcs: 1) 
in the eastern gcophysicd anomaly downgmdicnt from the highly cont&minatcd L T ~  
(1wa:ion 1 on rhc map); 2) outsidc that  gcophysical anomaly downgradient from thc highly 
c o n t h n a t c d  m a  (location 2 on the map). These holcs will help confim that the 
geophysical anom:dics rn correlstcd with surgc units and will provide infomintion on rhe 
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10.0' 

20.0' 

:X.S'-29.5': 
3hppm RDX 

30.0' 

2.0-233'dacitc cobble. silts and clays 
2.33'4.5'ano rccoverj 
33'4.7Y.lntcnnixcd silts and clays, dacitc ;mJ turf ~ v c l r  
4.7Y-S.S-no r t c o v t y  
SJ'~I.T-Lntcnnixcd silts and clays, djciic u d  tuff gnvclr  
83-9.5'm recovery 
9J'-1015'-hcavly w w h e r t d  QbL phcnocrysls prcscnt, no pumicc 7 5 6  YR 6r6(m) 

1 lJ'*12.75'*heavly wwthcrcd Qbt, 1 5 2 0 %  phcno, 4% lithics,IO.I~'x, dcvitrifid pumcc 
1275'-13.5-no m v c y  
13J'-ISbS'-he~vly walhcrcd  QSt, 1!XM phcno, 4% lithrcs,IO.15% devi l r ind pulnicc 
lS.Y*lY.S'-hc3vly wcn1hcrcds:ighUy wcldcd Qbt, I5*:0% pheno, 4% lithics,lD.ISQ dcvl 

2 O J ' = I  I,J'-no movety 

* pumicc, 

19.5'-?110'.slighfJy welded Qbt. 4% Ilrhics, 3.30% pheno, 4% pumjce 5yR dlJ(d) 
21.0'-21.5'- no rccovcry 
21,S'-D,S'-Slighdy welded Obf, 5% lithics, 25.31% pheno, 4% pumice SYR U 4 d )  
3.5'ZN"15sl~ghtly welded Qbf. 5% lithlcs, ?S.JOIO pheno, 5.10% pumice 5YR 6 / 4 d )  
?J.O'.X.5'- no rtcovcw 
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Dntc: Wcdnesday, March 25, 1998 
Lowtian and Time: KMED I-IRMB Officcs, 0800 firs 

Attcndccs: 
Barbwa Toth, HRMB 
John Younr. W R M B  
John Mcfi in ,  260 RFI Rpt Turn 
Mark Tudiff, 260 RFI Rpt  Team 

B A C KC R 0 UXD 
7'hc LAX ER Projvct is in tlic process of prepsing an WI Rcpon documenting the Phnsc 
II investigation work nt the TA-16 260 Outfall (PRS 16-02t(c)). Tlic pvposc of this 
mccting was to discuss :hc risk :is:;cssmcnt approach for the RFI Rcport due in rhc summer 
of 1998. At this point in timc LASL had proposed to include in thc RIsr RCPOK ;I bascline 
risk assessment for human  health and an cco-risk scrccning asscssmcnt. 

DISCUSSIOS 

LANL provided a background presentation on the 260 Outfall including location and 
physical six cdnccptual rncddcl. a summary of thc  investigations conducted to date, and 
pl;~nned activities !'or thc CMS. The rcquircmcnts for a baseline risk assessmcnt, and risk= 
bascd decision making under a RCRA Corrective Action contcxt for th is  site wen: 
discussed in  detail. Many risk :tsscssnim and CMS proccss decisions were made at this 
meeting and arc documented ;IS follows: 

1. Phase I1 RFI Report (due Summer 1998) 

Because thc.260 MI Rcporr Tom is rcconmcnding ;I Phase 111 sampling cmpign 
during thc CMS, i t  was concluded that ;L bascline risk assessment is appropriate for 
inclusion in thc Phrtsc 11 RFI Report. Additional data collection is rcquircd to complrtc 
the conceptual model and confirm source and hydrogcologicd conncctions. The 
buelinc risk assessmcnt for the site should be dclqcd until this information is 
collcctcd. The Phase I1 RFI Report will include daa  uscssmcnt, conceprual mcdel 
dcvctopmcnt, and both human health and ccoiogica1 scrccning assessments. 

Thc human health risk ;ippro:ich will include an evaluation of 3 rcsidential exposure 
sccnarios.assuming that LASL: 1)  can documcnt that nn industrial land use is planned 
for th is  ma, and 2) should conditions change beyond the LASL planning window, 
appropriate property control and t r m f e r  procedures will dccur to assure conditions YC 
re-cvaluatcd prior to thc new land iise. The hurn:m hcal:h scrccning asscssmcnt for the 
Phasc 11 RR Report, and subsequent risk asscssrnrnt to follow, will cvdu3tc thc 
t'ollowing industrial exposure scenarios: 

- environmental worker, - workcr trail user, and - consmction worker 

HRMB MtE Sotcs I March 25. 1936 



2. CMS Plan (duc by the end of IT 98) 

The CMS Plan will include the following coniponcnts: 

- A ncornmcndstion for a sourcc removal Intcrim Mc~slllrt (IAq) mgctcd for 
completion in  1999. Removal of the highly contaminatcd source ma[crial at this 
outf~ll will alleviate :idditionaI xinsport of contaminants in:o chc subsufiacc and 
alluvial systems in Canon dc V a k .  source removal cxly in the pro~css will also 
providc credibility to the ;Ipproach for cvduating contaninants rcmining in the 
environment during the CMS process to follow. 

Ttrc ;mal cxtcnt for the CMS consists of the basin delineation of Cailon dc Vallc to 
thc confluence of Witcr Canyon, plus the subcanyon for Martin Spfing. A point of 
complinncc for Calm d e  Vallc is nor obvious at this time kcause the confluencc of 
Cailon dc Valle and M t c r  Canyon is dry. Cumnt thinking is that the win: of 
complimcc may dcfriulr to the point whrrc Cuion dc Valle looscs flow to the 
subsurfitcc. 

- 

- 
- 

Phase 111 1nvcstig;ition Sanipling ;ind Analysis P1:in. 

Approach to I-lum:in tlcdth and Ecoloi:ical risk asscssmcnts assuming rhc sourcc 
removal discussed abovc. Tlic human health risk usrssmcnr will conccnmtc on 
contaminants remaining in the subsurfacc following the Lll discussed abovc, 
potential contaminant fate and rmsport of these contaminmu, and impacts to thc 
alluvial and d r c p r  groundwatcr systems at the sitc. Thc human hcslth risk 
assessment will evaluatc [hr indusaial kind LISC exposure scenarios discussed in 
Item 1 abovc. 

- Documcnt:ition of the iechnology scrcening efforts conducted with ITRD and 
trcanbility study proposals. 

3, IM Plan 

A plan dcciiling the soiirce removal effort will be prepared to accomplish tk LM in 
1999. This p h n  will consider both risk-based cleanup lcvels and pmcticd cnginecrinl; 
;ipproachcs. The plan will include s SAP to chamctcrizc the extent ofconnmination 
remaining in  the environment following sourcc rcmovd. This information will be 
included in the risk i1sseSSmcnt and ChIS cffobns to follow, 

4. Phasc 111 RFI Report (Ttile Optional) 

4 report documenting the rtsults of the Phasc It1 data collection, conceptual model 
refincment, and IM ct'forts will bc prcpurd. This report will include both human heath 
and ecological risk assessments to bc uscd durhg the f i n d  CMS process to follow. 

5 .  CMSReport 

A CMS Repon will be prcpxcd that fmuscs on the contaminants rrrnaining in the 
unsatuntcd subsurthcc, the al lwid system in Cai3on de Vallc. and groundwater. 
Remedial alternatives and Iong term monitoring will be addressed. 

March 3, 1996 



ACTION ITEMS 

1. 

2. 

' I  

*. 
I MRMB to d c t m i n c  i f  CMS prcccss outlined ; I ~ V C  is ;lcccptsb!c for decision making 

and dclivcnble outline devclopmcnt. *. 

WSL to prcpm Technical Mcmor,rndum documenting assuniptions and parmetcrs .'.I 

.:I 

.* *. 
for the indusm:il land use exposure s c c n ~ o s  for ttle cnviron~ncntal worker, worker 
rJil user, and future construction worker. 

-! c. ~. 
*. ' 

3 M u c h  2s. 1998 



5.3 HE Sumps and Actlve Outfall at TA-16-260, SWWMUs l&W3(k), 
1 a1 (c) 

5.3.1 Background 

,This aggragate consists of 13 high oxplosivo sumps, their drain Ilnos, the 

outfall, and the well=defined drainage channel associated with TA-l6=26O 

(Fig. 5.6: Tablos 5 4 ;  5.5). Tho sumps have been dosignatod SWMU 
16=003(k) and tho outfall as SWMU 16-021(c). The outfall I &  permitted 85 

EPA 05A056. A general background discussion of sumps and thoiroparotlng 

principles is givon In Subsoction 5.2.1. 

The outfall receives offtuent from tho sumps, as ohown on Laboratory 

drawing 13Y-7920756 (Palmar and Abercrombie 1991 , 1516-366). Each 
sump flows irllo a trunk line thet discharges to the outfall, Sump S14, sening 

Bny 25 on the southoaot ond of TA-16-266, has been romoved. The outlet 
of Sump S15 is pluggod and the sump is no longor active. 

TA-16.260 is a HE machining facility that procosoos largo quantitios of 
explosivos. Machine turnings are routed to the sumps as wnstc. The 
droinago channel from the outfall io  contominated with explosivo wcsto, 

including barium nitrate, the primoty ingrodilsnf in the explosivo boratol, 

In 1966, tho 1Glt wide looding dock on the ronr (northoast) of TA-16,260 

was removed. Now sumps with wator=tight aluminum liners wore installed 

adjocont to the northeast woll of TA-16-266. HE-contominotod dirt undortha 
old sumps was removod and replacod with claan, cornpncted oorlh. PCOCs 
are listed in Tablo 5-21, 

5.3.1.1 SWMU Descriptlon and Hlstory 

SWMU 16-003(k), SWMU 16=003(k) is 13 HE sumps and droin linos 

sssociotec! with TA-16.260, Sump dimonsions are 90 in, by 36 in. by 31 in. 

(I each) and 176 in. by 36 in. by 31 in. (12 each). Tho wasta consists 
primarily of HE. In 1970, Wilder classod tho use of HE 8s vory high ond tho 
probability of contamination in tho outfall as very high. As shown In 

Toblo 5-1 8, dimothyl sulfoxide was tho only solvont found by Panowskl and 

Solgado (19?1,15=16-038; U N L  1989, 15=16-361). Currently, solvents are 

drummed to prdvent their reaching the sump. 
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The two sumps sowing mnchining Bnys 22 and 23, and 24 and 25 roceive 

barium precipitation Iroafment. Aftor pH adjustment, barium is procipitatod 
as insoluble barium sulfato by adding sodium sulfate to the sump solution. 

Barium rosiduos are removod to the TA.16 burning ground whon the sumps 

aro serviced. 

HE charges to which uranium has boen fastened (e.g,, glued) hove been 
machined at TA-16.260. Generally, only tho HE was machined. Uranlum 
was left intact. Special procnutions are taken to prevent uranium f rom 
entering the wnsto wator system (LANL 1989, 15-16-361). 

In 1955, H=Dlvislon reported concerns that airborne partlculote levels for 

TNToxcoedod permissible limits ot TA-16.260 (H=Division 1955,15-16.227; 

and H-Division 1955, 0482), 

SWMU 16-021(c). SWMU 16.021 (c) is the outfall ossociatod with tho 13 HE 
sumps on the nonheasl sidv of TA-16.260 (Fig, 5 4 ,  Although listed as 

inactive ir: tho SWMU Report, the outfall is actlve (LANL 1990, 0145), 

Tho drainage channel from tho outfall flows about 600 ft to the bottom of 

CaRon de Volle, a drop in slevalion of 80 ft. The droinege chonnol from :he 
outfall is woll definod, with npporent high-wator marks, Tho water flows over 

o 1 5 4  high cliff approximotoly 500 ft from the outfall. A small pond 

opproximatoly 55 ft long is formed by n rock dam located 93 tl from the 

outfoll. HE-contaminated wotor from the outfall ontars the pond about 40 ft 

from tho outfall. Tho longitudinal oxis of the pond is orionted enst=wost with 

flow in tho eastorly direction, Tho dam is about 9 11 thick, but only tho first 

2 ft 01 rock am closaly packed. At present, the wntor in tho pond is loss than 

2 in. deop ond covors only a small area, although the soil and sedimont are 

wet throughout the pond, Rain watorfrom the rondwny on tho nonheast side 
of TA-16-260 also flows into the pond. Bioremodiotion and otharoxperimonto 

are presently being ,conducted in tho pond, 

53.12 Conceptual Exposuro Modol for HE Sumps and Active Outrnlls 

Tho COnCOpTUd modo1 for TA-16.260 is idontical for that of the inactive HE 
sumps described in Subsection 5.2.1,2 (soo Fig. 4-9). 
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5.3.12.1 Nature a d  Extent of Contamination 

Existing dnto for tho TA=16=260 outfnll are oxtonsive and show widespread 

HE contamination axtonding from tho discharge point to Cdion do Valle 

(Tables 5.22 through 5-25) (Baytos 1970, 15=16=278, otc.: Turner and 
Schwartz 1971, 15-16-284; King 1991, 15-16=381: and King 1992, 

15-16=380). Values range up to three orders of magnitude greater than 
SALS. 

Boytos analyzed sediment samplao takon from tho channel during tho 
porioc! 1910 through 1985 (Tablo5-22), His study extendod sevornl hundred 
feet from tho outfall, Tho highost concontrotions of HMX=RDX and TNT were 

found in the pond. Concontrations of total HE in the pond heve remained 

uniformly high, from a low of 10,8 wt YO in 1971 to 27,O wt 46 in 1976 (Baytos 

1971,15=16=277; and 8aytos 1976,15=16=271). Gaytos cited an unpublished 

report from 1960 in which the total HE concontration was 9.8 wt % (Baytos 

1972, 15=16.275), In 1991 , Barr and King found concontrations os high 8s 

34-1 wt % in tho pond (King 1991, 15-16-381: King 1992, 15=16=380). Barr 

and King also found that HE concentrations were high (4.4 wt %) for a 

distanco of over200 tt down the drainago, In dry soil, such high concentrations 
could be considorod explosivo rnixturos under certain conditions (Urizar 
1984, 15=16=353). Turnor and Schwartz found that waste material from 
TA-16.260 travels only a short distance down Canon de Volfe, 

Baytos' distances from the outfall are approximate (Le,, within 70 ft). 

Distances tho samples woro taken from the centor line of the pond wore not 

recorded. Thoroforo, !here mny be some inconsistencios in tho dnto. For 

oxnmple, two samples taken on March 11 , 1960, from the center of the pond 

have significantly different HE concentmtions. However, one sample was 

taken on tho approximato canter lino of tho Bond while the other was taken 

noat tho odgo of tho pond. 

In 1972, contaminants in TA-16-260 sump water ranged from 0 to3.2 ppm 

HMX-RDX. 10 to 18 ppm TNT, and 70 to 1 587 barium nitrate (Royball9f2, 

15=16=439). As part of NPDES pormit appiicntion, 'sump wators from 

TA=16-260 woro analyzed for TNT, yioldjng valuos ranging from 

4 - 4  to 78 ppm (LASL 1977, 1516-426). In 1988, Boytos onalyrod water 
samplos takon from the outfall. His data are tabulated in Tablo 5.25. 

e 

0 

0 
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1111 Bno I 1 o fi from oufnii 1 3,2 0.0 
11llBnO I Inlet to pond 1 14.1 0.1 
1!/18nO I 10 tt abova dam 22.1 0.5 
1111 81fO 5 tt below dam 14.5 0.2 
1 1 /ow1 10 tt from outfoll 2.9 0,o 
1 1 /om1 Pond inlat 10.8 0.0 

I.,. 

I 
. . I  Evaluation of Porcnrial Release Sire Ag,ipgares Chapter 5 

3.2 
14,s 
22.6 
14.7 
2.9 

10.8 

TARLE 5-22 

HIGH EXPLOSIVES IN THE TA-16-2Ga DRAINAGE CHANNEL 

DATE SAMPLE LocAnm HhWRDX TNT TOTAL H E 

03/11/60 Pond center 8.5 1,3 9.8 

Quantdies of emgrlsslves are given in wolghl percent (wt Y.). Surface s a r ~ l e s  wore taken trom tho 
mdiment Mosf sarplea wore taken along the center line ol the drainage chonnsl. Oistancos aro 
approximto. Tho sampling technique and analylical mathod aro descnbad in Bafloa 1872 15-16-275, 
Data lrom Baytos (1870-1 9f35,15-16=278 i o  15-1 &268), Soil SALS: TNT I 40 ppm (0.004 wt %), 
HMX a 4 000 pprn (0.4 wt X), RDX I 64 ppm (0.0004 w %), and barium II 5 600 ppm. 
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TABLE !543 

SAMPLE MEOlA H W D X  TNt BARIUM 

3 Sump water 0,3 33 4 

19 . Wator 1 ,s 3 30 

HIGH EXPLOSIVES AND BARIUM IN SOILS AND WATER ATTA-16260 

20 Sail 0.6 1 9 i 
TABLE 524  

HIGH EXPLOSIVES IN THE TA-lG260 DRAINAGE CHANNEL, BARR-KING DATA OF 1991' 

Quontltlos of sxplorlves and barium are grven in weight portent (wt Y.), Surlaco samles wore 
taken from the sedimont along tho cenler line of the dralnage channel, unlesa o!henvlse 
speclfled. Sol1 SALS same as table 5-22 
'(King 1991,15-'16-381: and rCinp 1992,15~164~0).  
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TABLE 5-25 

DAILY WATER TESTING FOR CONTAMINANTS IN HIGH EXPLOSIVES SUMPS, 
TA-16460 OUTFALP 

DAY: 1 2 

PH 7.911 fall( 

I Acetone I nd I nd 

I MEK Ind-  Ind 

I Toluene I nd I nd 

I 
0 10 MEAN STANDARD SALS 

. OWlATlON WATER 
(PPN 

3 4 5 6 ' 1  

0.0 0.02 0,O 0,04 0,O I 0.0 I 0.01 0,ld 0,03 0.059 0.0175 

0,03 0.02 0.0 0,34 0,O 1 0,001 0,03 1.19 039 0.751 0,00032 

1.9d 1.921 1.54 2.701 1.4d 1.531 1,611 2.4d 1,85 I 0.458 I 1,6 I 

. 10.75 - ~ e y t o s  1 w e .  15.1 6.266 
Quontilba &re ghan In paRs par million (ppm). Samplea wsro taken on ten consaeuthra working days. 
Moan and standard deviation computed by athafa, 
nd: Not dofaetrd 
MEK: Methyl s:hyl ketone 
Bum& n-Butyl ototate 

5.35 Remediation Declslons and Invos!lgatlon Objoctlves 

Problem Statement (DQO Stop 1) 

The 13 sumps with a common outfoll ot TA-76.260 aro all associated with 

HE processing activities, Archival data indicates axtonsivo HE contamination 
is present, at levols as high as 30 wt% in soil. Other COCs include barium 
and other metals, uranium, semivolatlles, and volatiles. The primary goal of 
Phose Lfor thoso sumps will bo lo bound the region of contnrninatlon. A 

sacondwy goal is to detect PCOCs other then HE in those rogions of this 

SWMU whero HEconramination is minimal, All of these sumps are currently 

in activo use. Their outfall has not been plugged, so tho nssociotod drain 

lines and thoir common outfall aro also activo. Currant WX Division plans 
call for thic draln line to bo pluggod by 1995 or at the latest by 1996. Field 

activitios will be deferred until the drain line is pluggod. 

Sampling will be necessary to dototmino a boundary forth0 HE-contnminatsd 
rono. Tho oxtnnt Inforrno!ion will be usod to provide Information for Phase I1 

0 ' 
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sampling plans, to proceod directly to a VCA followad by additional sampling. 

or possibly to proceed to a corrective measures study (CMS). 

Sinco the sumps and thair upstream foeder troughs are still in octivo uso 

and tho drain linos, in most cases, lio under paved areas, sampling will bo 

confined to the outfott and drainage. Action on the sumps themselves and 

thoir associated drain linos will bo deferred until docommissioning and 
decontamination. 

Decision Process ( D O 0  Stop 2) 

Basad on the existing,date, the highly contominoted control portion of the 

TA-76-260 drainage will undergo a VCA or CMS. A Phaso I study wilt be 
conducted to dotormine which of tho following should be recommvndod for 

the remainder of the TA-16-260 outfall: 1) Phase I I  study (if additional 

information is naodud to bound HE=contomlnatad region): 2) VCA (if Phase I 
study providos enough data to solect a viable and coat-eltactlva remedlstion 

option); or, 3) CMS (if  Phase I study provides onough data to dotormine 

nature ond oxtant of contamination, but additional information on costs and 
troatrnont methods are needed beforo procoeding with remediation), A 

baseline risk sssessmont for this site io not deernod to be necessary, 

bocauso existing data suggost ti potential detonation hazard, Curront 

aporoting proceduros rastrict workor access to this SWMU. 

Possible ramediatlon alternatives include: 1) removal of HE-contaminated 
soil to a permlttad londfill oftsr removal of tufflcient HE at the TAW1 6 burning 

ground to alimlnota m y  safety risk in trnnsporting the soil off-sito; 2) in-situ 
degrodatlon of HE by composting: or, 3) thermal, chemical, or biological 
traatmont of HE-contarninatad waste foflowod by roplecornent of clean soil. 
Following ramadlation tho oroa will be resampled to verify cleanup. 

Fig, 5-25 illustratcs the docision process, 

5.3.3 Oats Needs and Dab Qoallty Objectives 

Declslon Inputs and Investigation Boundary ( D O 0  Strps 3 and 4) 

In Phoso I, tho docision procoss will be applied to the surface soils of the 

TA-16.266 outfall and the associated drainago located bolow the TA-16-260 
outfall. In Phase I, the following questions wllt be addressed. 
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Use flold scroenlng 
to determine HE- 

contomlnated reglon 

1 
Select lab samplos 

from ou:side tho HE- 
contarnhated rogion 

1 
Perform screening 

assessment on the 
laboratory samplos lor 
HE and o:her PCOCs 

1 
, 

Conduct 
Phaso II study 
to clotormine 

n 

yes c 

Flg. 5-25, Declslon flow fortA-16-260 sumps, 
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1. How does tho HE contaminatlon vary in the TA-16.260 drainage 
and how far does it extend laterally and down the drainage? 

Do tho lovols of somivolatiles, uranium, barium, or other metals 
diffor from background, and i f  so, do they exceed SAL$ in the 

surface soils of tho drainagos associated with the TA-16-260 

outfoll in the area outside the HE-contnminatod region, which 

will be romediated? 

2. 

Addltionnl questions regarding possible vertical transport of HE into tho 
cubsurfaco soils or Into bedrock, and potential subsurface contamination 
from volatilas, ssrnivolatiles, urrrnlum, and other metals will be deferred 
until oftor VCA, due to the harerds of SUbSUrfQCe drilling in an area highly 
contaminated with HE. 

The dota neodod to answer the first question ora the concentrations of HE 

in tho surfaco soils bounding tho TA-16.260 drainage. The deto needed to 
answer the second question are the concentrotions of the other potential 

contaminants In tho surfoce soils bounding the droinogos. Surface 

contaminants will be assumed to be eoncentratod In the naturol sodiment 
traps of the drainage, The sampling will proceed downslope to Canon 
do Valla. which will be sampled os described in Subsection 5.9. 

Tho drainage channel lor TA.16-260 is well defined, so lateral sampling is 

proposed ot 5 tl trom tho drainage. The OU 1082 team considers it unllkoly 
that contaminntion has reached P distance of 5 ft from the edge of 
HE-contominatod central drainage, but due to the magnitudeof conpmination 
in the d to ,  the assumption will be verified. 

Decision Logic (ma  Step 5) 

The porimetar sample plnn uses field scroaning to provido a bound on t n s  

HE-contaminated rogion, so laboratory samples directly outside tho 
TA-1 6.260 drainogo will be intendod to confirm tho obsencsof contomlnation 
outaido tho fiold-scroonod-clean region, The perlmetor Of the 

HE-contaminated rogion will bo dotorminod usinga grid of HE field scrooning 

points, supplemonted by additional field-screening points where needed to 
achiovo nogatlvo HE spot tosts, Laboratory samples will be taken outside 
the known HE-contominatad region. Based on the resultsot Phase I study, 
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proceed as follows: 1) If the laboratory samples contain HE, barium, 

uranium, or other COCb at lovals ditforont from background and the sample 

maxima ora abovo SALs, thon initiato n Phnse I 1  study to further delinoate 

tho boundary of the HE-contaminatod region: 2) if the HE-contaminated 

region has been bounded, porform VCA followed by cleanup verification 

monitoring within tho romodioted zono; and, 3) if sufficient information on 

the nsturo and oxtont of contamination is avoilablo, but additional dotn aro 

noaded prior to implementing ramedirrtion, perform o CMS. This study 

would involve foosibility studies focused on determining the most efficient, 

cost-effoct ive, and safo method of remediat ing such P highly 

H E-contaminotod area, 

Design Crltorla (DQO Step 6 )  

A 20ft downslope spacing was selected for radiation and HEfiold scrooning, 

because such an intowel roughly corrcsponds to a scoop distance for a 

small btrckhos, which n a y  be usod during VCA. A 5 11 lateral spacing would 

detect contaminants transportad from tho well-defined contra1 droinage 

during ovor=bank flooding events, Tho antire length of fhe drainage, from 

the outfall to Cahon de Valle, will be invcstigotod, bocausc oxisting data 
suggosts that HE and barium discharged from TA-16-260 have reached 

CaRon do Volle. 

Radiation scroening: Radiation screening will be conducted to check for the 

presence of uronium. Basod on the likoly limited trnnspon of uranium in tho 

drainago (Bockar et al, 1985, 0029) and the unlikely possibility of uranium 

discharge from TA.16-260, radiation fiold scroaning will bo limited to the 

first 100 11 o! tho drainage during Phase I .  

Surhce samgles: A porimeter sampling approach will bc appliod that 

combines mecrsuroments from HE fiold screening and onnlytical somplos, 

field scroaning will bo appliod os doscribod in Subsection 5,3,4 to detormino 

the odge of HE-contorninatod area. Bosod on the rosu!ts of HE fiold 

screening on e grid, 14 annlytical samples will bo tnkon outside the 
HEwntaminatod ragion, 8s delinoatod by field-screening, A 1 OO=ft intorval 
for thoso laboratory somplos should provido adoquota coverogo of tho soils 

bounding tho central drainago. Thoso loboratory samplos will be used to 

chock for barium and for HE occurring at lovols above SALs but bolow the 

, 
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lANL-ER.SOP T L E  NOTES 

01,02, A0 Somplo Containers and Appliod to all lahrotory 
Proserv at ion samplos 

01.04, R1 Sample Control and Fisk Appliod to all laboratory 
I Documentation samples 

06.1 1 , RO Stainlass Steel Surfoco Soil 
Samplor 

All 0 to 6 in. sulfaco amples 

limit of do:oction of the HEspot test. Additional samples will be takon whero 

radiation field screoning results yieldod above background levels in order to 

exornine the possible presonce of uranium, 

5.3,4 Sampling and Anslysls Pfans 

The outfall from the sumps associatad with machining building TA.16.260 

aro by latihe most conlarninatod of any at S-Sit0 (see Subsection 5.3.1,2.1), 

Tho HE sumps describod in this subsoction ore all active. In addition, the 

drain line lor these sumps is in use, although WX.3 will soon plug the outfall 

(Barr 1992, 15-16-329). Thus, no sampling in the sumps or under and 

around tho active drain lino is proposed at thi s 1' imo. 

SOPS that control field activitios in this sompling plan are listed in Tablo 546.  

Sample numbers ond nocossary analyses are shown in Tablo 5-27. Field 
screening methods are described in Subsection 4.7. SOPS for field screening 
uro currontly in preparation. 

TABLE 5.26 

STANDARD OPERATING PROCEDURES FOR FIELD ACTIVITIES 

5.3.4.1 Englnwring Surveys 

A dotailed onginaoring suwoy is noodod to dolinoato the boundaries of the 
drainogo from tho HE outfall accurately in tho fiold, as woll as to ley out 

sampling points for radiation scrooning, HE screening, and surfaco sampling 

along tho chnnnol boundarios. 

All samplo locations will bo rogislared on a base mup, scale 1:7 200, It, 
during tho courso of sompling, any samplo points must bo relocoted, the 

now position will be rasurvoyed and the revisod locations will be indicated 
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on the mop. Tho onginaoring turvoy will bo porformsd by a liconsod 
profostional under the supervision of the field toam leader, 

Tho fiold=screening points will be centorad perpendicularly from the mein 

drninngo from rho outfall behind TA-16-260 (Fig. 5-26). Points for fiold 

scruening will bo surveyed at 20 11 downstroam intervals and 5 rl torero1 
intorvals, for thosa aroos whore tho drainage is wider than 5 11, within tho 

main channol downstroom from the outfall ogross point to Cnhon de Vsllo, 

In addition, two points, spaced at 5 tt intervals, will be survuyad to tho 
noehoast and southwest of tho odge of the  mein dreinage chonnel and 
pond. The survoyed points will thus provido on approximately 3: x 5 ft grid 

for HE screening oxtonding roughly 600 ft from thooutfall to Cnhon do Vallo, 
Low-onergy gnrnma radiation mausurornontcr for tha detection of uranium 

and other radionuclides will be roported at tho point suwoycd obovo for tr 

distance of 100 f t  from the outloll ot the  grid intervals, Moasuroments will be 

examined for high voluos that would bo used to guide tho sampling doscribed 

in tho following sections. Field screaning for HE (Baytos 1991, 15-16-339) 

will be performed at tho points survvyed as doscribed above. If positivo HE 
or above-background radiation fiold-screoning maasuramonts are found in 

tho points Iocatad at 10 i l  from tho drainage channel and pond, additional 

field=screcned points, spaced nt 5 tt intervals, will be survoycd and screened 
un:il the soils fiuld scroen us uncontaminated with HE or uranium. No 
field-scrocning for eithar HE or rndiation will be dono within the pond itroll, 

bocause of tho potontial explosivo risk to workors opornting in this rogion. 

The goal of this HE fiold screoning is to provide constraintson tho downslopo 

and latarnl extent of the HE-contaminated region extonding away from the 

contra1 drainage channel and outfall to facilitoto o VCA. 

Thus, wo will dofine a porirnetot that bounds tho highly ME-contaminated 

rogion using inoxpensive field-screening techniquos. 

5.3.42 Sompllng 

Surfaco samplos tor laboratory analysis will be token to invostigrrto PCOC 
concentrotions In aroas abutting tho chonnol. which is slhtod for VCA. Thus, 
i f  t ha environmontnl transpon mechanisms for HEtlnd other PCOCs such 8s 

borium are significantly difforont, thoro should bo ovidonco of m y  other 

PCOCs that wora trnnsportod from tho channels, Theta laborntory samplos 

J ~ k 7 9 9 3  5 - 9 5  RFi Work Plan for OU 7082 
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will also provide quantitative information on any low-level HEcontamination 
outside the drainage chennels and informotion On any HE by-products 

outsido the drainago channel. Tho laborntory surfaco samples will invostigeto 
HE levels in soils nour the TA.16-260 outfall that may be prosent at a level 
botwoen background tlnd tho detoctlon limit for the HE scroening. 

Aftor determination of the HEeontaminated region using tho HE field spot 

tost, laboratory samplos will be token ot fiold=scroaning points at a distance 
of 5 f r  from tho  edge of the main drainage on both the nonhwest and 
southoast of tha drainago chonnol, Theso laboratory samples will bs taken 

overy 100 f t  from tho outfall point to Canon de Valle, for o total of 74 

samplos. In addition, any points that yield positivo rosults for radiation 
during tho fiold surveys will bo sampfod for laboratory onolysis, At 011 of 

theso surface sompling locations, 0 to 6 in. of soil will bo collected. Tho 
sampling strategy is dolinoutod schematically in Fig. 5-26. 

No subsurtaco sampling is proposed until after VCA, due to tho harards 
nssociatod with drilling in rogions highly conlaminated with HE. 

5.3.4.3 Laboratory Analysts 

Full laboratory analyses of samples will be at Level I l l  using the following 
methods: uranium (LANL or DOE method), VOC6 (SW-846 Method 8240), 

SVOCt (SW.846 Method 8270), metals (SW.840 Method 6010), and HEend 
its by-products (SW-846 Mothod 8330). SOPS used in this sampling plun are 

listed in Table 5-26. The metal of particular concorn for this sampling plan 
Is barium: HE of principal concorn or0 HMX, RDX, TATB, and TNT; 

HE bymproducts of concern are HE degradation products and HE impurities 

such as DNT, DNB, and TNB {See Appendix D). 

5.3,4.4 Sample Quollty Assurnnce 

Fiold quality assuranca samples will bo coltacted according to the guidnnco 
provided in the latost rovision of the IWP. Sampling peramstars o m  

summarized in Tablo 5-27, including a listing of uppropriato QA/QC field 
duplicotos piannod to be collected during tho courso of tho fiold investigations. 
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CERTIFIED LETTS?: RETUXV RECEIPT REQUESTED 

Mr. Jasaph C. Vozclla, C9ie2 
Emironsent ,  Safety and Health Branch 
Dopartsent o f  Energy 
LOO A l a ; a o ~  Field Offkc 
Los A l a o s ,  87544 

ib: Notice 02 Daficiency, RFI Work Plan OU 1082 
Los A l m o s  Nntional. Laboratoq . -  
NI40 8 9 0 0 10 5 Is 

Dear Fxq Vozella: 

RCRA Facility Invootigation (Wf) Work P l u n  for Oporahle U n i t  
1 0 8 2  (OU r082)  dated July 16/ 1993 and found it to bc deficient. 
Enalosed I s  a h i a t  ol. def icicnciss which, acre& .to. be addxcased 

exception of the eaapung plans noted-in defioiancy, ii18.which are 
due within.eixty (60) daya of receipt of this letter. 

Driscoll a t  (214) 655-7443. 
number will be changed to (214) 665-7441, 

*.e Enviromental Protection Agency (=A) has reviewad t h e  

W i t b h  Uli*y ( 3 0 )  day8 Of ZQEQIPt, O f  this' htte W i t h  the  

Shocld you have ariy queetiona, plaase contact Barbara 
After August 1, 1994 Barbara's 

Sincerely youm/ 

Chief, RCRk Pernits Branch 

FZ. Jcrg Junscn, Progrm Manager 
E.virorsw,taL R O c t O r a t b I  P r o p a n  
Lo3 Alanoe National Laboratory, 24992 30002000 

' I  
c. 

US DOE / LAAO - OUT 



Qonaral Connrntl: 

1. The baaollna risk nssaaszent ohould use a res 

. .. 

. ,  

2. LAXL should note that Adantificathn of potent ia l  
contaainanta of concern below screening action levels does not 
autonatically land to a dcternhation of na further action. 
Qxtont of any rclcasa must be Identified, and if  lis doso not 
occur in Pham I sampling then it should in Phaoe XI. 

3" 
31ans or f i ~ ~ l ' t r 3  ahould be includod w i t h  the  description o f  each 
s ~ p .  In addit ioa,  text skips back and Po- batween difZarent 
Eiguran and s u p  numbera which adds confusion i n  readhag tha 
t e x t .  For waaple, all t h o  swlsrc~ associated w i t h  Flguro 5-4 
;ihoUlcl be diocussad together rather than split up. 

4 .  
rather than on tho data quality objactives. The sanpling plana 
are the most irnpo-*ant part o f  tka work plan, and yet &ore i a  
little detail in t!!e work plan related to t h io .  All work plan6 
should be third party axocutabla. 

The 

p+ r$ 
 he zoxrpat us& f o r  t h s  HE Gunps is very poor. me an3gling:r*r 6 4  

..I 

0 Yore cmphaalsr should be placed on Eha actual. ianplinq plane 

5 .  mgheariag aurvsys for Locating rsaxpling 
been conducted pr io r  to wri t ing  tna work plan. 
points  should be included in t h o  work plan. 

points ahould have 
Actual s a p l i n g  

6. 
cons t i tu te  asproval of a voluntary corrective action at any SWU. 
WNL ahall  provido a work plan f o r  each proposed VCA. 

Approval of rny portion of thi3 vork pLan by EPA doe0 not 

7. L;L% ohould provide dntesr (au av8ilabh) for wha.? MDX'3, 
hgoonn ,  pita, ouffall, etc, become abandonah or inactive. 
An11 iadicate whethar unito are pcrmitted (RCKA, NPDES atc.)  or 
arc in te r im status, 

8 .  
i n  t 5 e  fo l lowing  m e t i a m  of thc work plan: Section 5 . 4 . 4 . 3  (p.5- 
I N ) ,  Sect ion 5.124.4.2 (p.+258), and Sactian 5.16.4.2 (p.5-270). 

3 .  A l l  figurea of SWXUS w i t h  oanpling locations or which denote 
L.!a locations of ShXs should have contour l i n e s .  

Diccreto ra thor  than C O = l g O a i t e  snaplae should ba co?leceQd 



speaif io 
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Comment# I 

1. ~ x e a u t f v r  R-, p. r8-6 Kilsstoae Chart - Daam tha f i v e  
years f o r  cozpletian of the RFI field work include capletfort  oL 
field work for the  additional work plans baing 8 u b d t t t d  h July 
1994 and 19933 In addition, tho HSWA pennit requires eubdttal  
of the f h n l  CIS report w i t h i n  10 yaaxs of iasuaace o f  thr p a d t  
which in the year 2 0 0 0 .  WWL'rr schedule uhows a final 019 re o c  

In a l a t t e r  datcd J'une 27, 1994, EPA repas ted  updated and 
revised schedules for a l l  OUs, UNL may inclcdo +heir response to 
this question i n  the August 5, 1994 response. 

7 .  1.3 Pasoription o f  OP S 0 8 t t  pm 1-10 ( Inst  paragzaph) - =A'S 
approval cf this work plan does not dmonarrate concurrenee w i t h  
+he Labornto 
(NFA).  
the permif f o r  an RCRA FaailiEy Investigation (.WX] and which may 
bo requested f o r  removal Lron t he  perzdt followhg a Class ITT 
pami+ aodification. 

3, 
PI balonga in this figure. 

i n  May 2002 twelve years after the Qffcct iva  data o f  the pa= 9 t. 

units that are prOpOQCd f o r  no further action 
EPA w r 11 indicate which units do n o t  need to bo added to 

,e d1-G 
BiQUTa 3-2, p. 3-3 - It fs rznclear where the fnsct map ( D A  z:uu~#' 

L;L'sL 8hOUld indicate on the aap where Oh 

, the i n s e t  1s locatad. 

3.4 .2  s o i l ,  p. 3-20 - The soii-tuzr interface 02 ~ I X  
r.3 ' 

~ b b ? '  1 3 .  

. _ . . ' I  7 4 1  Sm 

P 3 7 i  
Pajarit0 Platmu has n o t  bean sufZicicntly chazactorired Lor LANL W-*& 
to state t h a t  M impormeable clay zone o f ten  Corm thoro.  

spec i f ic  to t h i s  OU, or are  they genwal f o r  the laborratory? 

approve VCA's on a sits-by-eite Iaasirr, 
rocodiaa will require a Clasa 1x1 p e n i t  modification. 

actions at activc sites on a cam-by-case basis. 
wder active s i tea  w i l l  be requfrsd to be charnctcrized a3 is 
appropriate and nay no t  automtieally be dafarrod to 
de-mtisaioni~g, 

8-  4 . 3 . ~  Potential coatamiaanta of Coaaara, p. 4-25 - h%at is 
the sigriificnnee of an high explosive compound being uacd. at TA- < & Q t  
16 in quantities qrsatcr than %O,OOO h a ?  Ware co=powda no= 
considered which were w e d  i n  voluzca lower 4than 10,000 1537 

9 -  4-3.3.1 COnCOptU.1 Sits XOdClr 
are conaidered t h e  surface soils t o r  
imast igat lon and not the uppor 6 
W L  nha:l revisa t e x t  accordinsly. 

T a l e  4-1, p. 4-8 - Are tha background concentrations liated 

Jf& 6 m  4.3.3 voluntary Corroctiva Action#, p. 4-7 - EPA W i l l  blp 

&& #&A Q 
I I C  A 

rc' 
A l l  VCA't? uhi& are Zinal ,c w3 

dew 4 IF* 

7. 4 m t . l  hetfve a i t e e ,  p. 4-13 - EPA will evaluate c o z r e e i v o  f i  pi' Inactive B i t e s  8.$4 
LI 

+ 
G n 3 J  ' 

b 



I 

& 

3 
. I  

io. 4.4.3 Criteria for Rmaommandinq M A ,  p. sa - pr'o further 
* *  action (NFA) requeats should f o l h v  tho.ba~ieline risk ussatanent 

ccanarios agreed ta by t!le Technical ABa'1Dptiona Tack Farce of  .. i o 4  f o r  carcinogens. s . , 4 * ' p ' '  

11. 
Unt i l  L ,  can provide the otandarb operating procedure (SOP) for 
use of this table,  and an axpianatLon of how conefstency in wage cqb 
vi11 be mahtahsd,  EPA cannot approve thfs mamplhg method. A 
review of t h e  work plan shows that there is no consistency in use 
of t h e  table; ra ther  it uppears that z;wTc chouse8 a n W e r  of 
caxples thoy want to analyze and than goes to t h e  t a b l a  to 
deternine the probability nnd fraction o f  situ affoctcd. 

22. 4.7.3 Urlyt fcul  Laboratory Wothobm, p. 4 - 4 ~  = W L  ohall 
pxovida ratlonale f o r  using CI lruboot o f  metals fro3 t h e  St;-846 
6010 anzllysb $or natalrr. WLVL shal l  pravida an axplantktion far.  
all the analyda tables  uhlch indicate tha t  for "E Se~nivolat i las  
(SW 8270) I a full suite i s  Pm". 

Table 4-9, S u p h  Biaes for 8 e O O ~ l h 8 a D c e  8 & 3 p l b g ,  p. 4-41 b 
L 

b+ 

,/,,A0 
WWL must rsquast u reduction c 7 ~ " , ~  (9  

i n  analysis  Prom 40 CFR P a x t  261 Appendix IX and provide the 
basis Zor t h a t  recyast pr io r  to t h e  initiation 02 field. work. 

-1 Daso- and m. 
+ 

.. 
b 5 - a  

f 5-  
c 

24. 5 W  %611002(U)r  5-5 

a* LANL &all provide infornation relatad to when this d ~ y  w c s l l  
was abanConed and when X%e ZSoor grooveo of building TA-16-208 
ware pluggad i f  available. 

b. Were perticidea ever stored in TA-16-2081 
stored in a i s  building t!!m t!!ey need to be adCed to t h e  
analytical suite. 

If pesticids~ were 

Z 6 *  5.1.1 04ngling and A.aalyJis 'Pfans, pa S = l l  - T e a  ineicatae 
that SOPS for a o m  t h l d  acracnhg aethodo are In preparation. 
All SOPa should bcl finalized p r i o r  to i n i t i a t i o n  of f i e l d  work. 

17. 
three ourfaco aozlples f o r  laboratory analyoia.  

16. 5 . 2  e ~usprr  and 13utfu11a, BWMPa a L = 0 0 3 ( r - ) ,  1-o), 

LX!L chall sample all Suaps and outfalls especially act ive C U P 3  

5 . ~ ~ 4 . 3  aampfing, p. 5-13 = ~ Y L  ah011 choare a nininun of 

L6-026(b-a, v, h2,j2), t6-029(a-g), 16-00Z(e), p. 5-26 - 
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which nay cor,tinuo to diacharga hazardoua constltuentm to zkc 
environment. 
inactive. 
outfalls and a l l  ampa within 60 dnya of receipt of this SOD, ar,d 
sampling shall occur in FY95. 

TZANXt-may not wait until t h e e  units bocolno 
LX?? ahall s u b f i t  saEp1fr.g plans f o r  the  active 

29. 5.2.1.2 8WMU Dl8oEiptiOa8 aad E i r t O r h S ,  8UXU Z b - 0 3 9 ( g ) r  
p. 5-39 - when is using archival inforaatlon such as 

Interview from a foraer lab ezlployrc, a loca t ion  of thalr  vork 
placo and datee worked there should bo indicatmd. T w t  states 
"Richard Dnly, a l o n g t h e  ezlployecr at S-sita and past group 
lender of WX-3 stutss tha t  no plating aporatians were ever 
conducted in ths  building". The building in quaation (TA-16- 
4 5 0 ) ,  wus constructed ln tho  early 1950's. Waa Hr. Daly eoployec! 
at S-Site during the early 1950 's  ar,d Inter? 

Psoblarn Statemant (DQO a ) )  p. S-57 - SamplSnq at NPDES outfulls c p y , 6 ~ b ' A  

i a  conducted in order to determino if ourface wator quality iG " ,,&( f'l* 
baing hpacted.  I f  an autfall vas belng used prior  to being i t r  

permitted Ucn there vere no limits on discharges a t  t h a t  t h e .  
Sampling at the outfclll does not take i n t o  consideration the 

&*I 20. 5.2.2 Rssnodiatforr Daaisioas a d  Zavrrtigatian Objmctives, *.ic *." 

Q 

accumlatbn of material in the soil at or-bslov an outfall. 
T U 8  material i s  not saspled under the K3DES pennit, and there 
no corrective action authority f o r  cleaning up eontanination 
under the XPDES parait. 
relnte to t h o  salspling done in Water Canyon? 

How does the outfall f o r  TA-16-340 

is 

21. Doairion Logio (poa Step S) ,  p. S-UA - LAM( baa shown no 
corztlation between the deposition o f  high axploaiveo (HE) and 
other hazardoua conatitucnts. Tf wW=r razovcs poeians of the 
drainage based only on the  RE contant ';hen additional 
contamination 3ay be alasad. 
contazination. 

z;4NL sha l l  del inc t h e  extent  of t h e  

b. On page 5-80 ,  First paragraph t h o  foc:rth sentenca indicates 
L!nt a11 sanplc locations vi11 ba analyzed for E, m t a l a ,  
s a i v o l a t f l e  organics and radionuclieeg. 
s&z~plao 'Jhich are field acreoncd, o r  doen t h i s  noan t h e  am$cc 
which arc definQd us c lean thraugh the IIE seraonLn$? 
comparing t e x t  w i t h  t h a  analytical charts  it i u  n o t  clear wkerc 
samples will ba takan for laboratory a m l y s i a .  

e. 
f o r  HE, xatals ,  aemivolatih orqanks  and rndionuclides? 

23. 5 . 2 . 4 . 2  aampltag, p. 5-79 - S W J  16-029(g) aaaplcc ar0 

300s th ia  Bean all 

By 

0 will L ~ C  three onapLes taRcn in the auger core be analyzcd 
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24. 5.3.2 Pertodirtion Deaiaiana urd InVortigathaa Objectivan, .L. " 

p o  8-89 - -. . m.4 

t. .J 
a. 
delayed until the 1 e i s  pluggad. 
in PYM, and t h i m  haludea the sanplfng o f  the amp. and 
empadally the faadrr troughs. 

b. rn &all  rampls and analyze the effluant t ram the NPDES 
outfall permittad as EPAOSA056 for a l l  the parameters atB requksd 
under permit numbs NM002835S. 
sang18 and determhe tha concentrations premnt of TIIT, RDX, WK, 
acatone, methyl r thy l  katone, 3-butyl acetate and toluene. LML --I shal l  indlcato which methods are being used far analy0i6 nr.d the 
detection limits of thosa methods. Sampling ahould OCCUT wlthin 
thirty-dayo of receipt a i  this NOD, and the results a h a l l b o  sent 
to EPA upor. reeaipt from t h s  laboratory. 

25. 5.3.4.3 sampling, pm 5-94 - I1;Am ahall revfao their 
sampling plan to include full labarataxy analydrr f o r  VOCB, 

This area i s  hi hly Contamhated and sampling should not be 
LANZ mhall smpla: t h i n  !cas 

1 1  

u" 

451 
. "  
a .' 
,A 

.TI 

I;ANJ; ahall ala0 analyeo this 1 

1 

I; 
I - .  

-1 

* 
-I 

w d  
-4 
I., 

c 

<,-C." ,Q; ": , I  

p'y, 3;̂  
SVOCB, setals and HE a d  i t 8  by-products f o r  every 20 feat until 

should be collacted every 60 Zcet fo r  full laboratory analysis. 

Also, sarpples douper than 6 inches ahould ba taken in the 
drainage where rrdhent may have accunulutcd. Z M L  rrhould almo 
take three mamplea at the  6 inch to 2 foot depth w i t h i m  the f h a t  
100 fea t  fram,tha pond, and ana lp i s  ahould include VOCr, SVOCs, 
metals and IIE products and by-producta. 

26. 5.4.2 Brakground, SWXU 13-003 (a,b), p. 5-97 - A o d o n  
w i l l  not be deferred until dscomm~esionl,ng and damolftian (D&D). 
Should sampling in the & a h  fieLb or outfal l  indicats 
contamination then the rest of the ayutom w i l l  ba requirad to be 
s a p l a d   riot- to DCD. 
27. S . l m l . Z  Desoriptio& and %iatQrpr P m  5-97 - Figure 5-52 does 
not  show the drain l i n e s  from TA-11-4 andl TA-LL-1. 
drain Field is indicated In t h e  figure. LAHL shal l  revim the 
fig?Jre to indicate tho location o f  t h o  drain lines, and raptic 
tank8 to &he Brain field. 
helpful that if a figrue wau not located w i t h  text, the gaga 
number of the figure would be Included in t h o  t e x t  (e.g. Figure  
5-52, p. 262).  

c- ' "  -' 

Only the 

In the  Zuture, it would alrro be 

28. Design Criteria (PQO step 6 )  p. 5-204 through 5-107.- Tho 
axplanatlan for the drain Field ror thrae units i u  h c O m P h t S .  
Axe the lines in the drain f l a l d  perfarated 30 that materia1 
flowa out d o n g  the line, or doen it only f l o w  out  at t h e  end of! 

8 
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the l i ne?  The shcr ol: arch drain f i e l d  is not includes in a i m  
work plan; therrfora, WSNL ahall  submit u Ligurr for mnch Urain 
f f d d  ind ica thq  the locations muuplea vi13 bm colhctad. 
cannac4evaluate i f  the sazpling proposad is admquata balrmd on the 
information presantod. W may propose a similar amp23Jrg 
approach for these systems, aut 8notgk infomation ohould bo 
provided f o r  EFA to datemine that the sazpllng proposed is 
adequate. 

EPX 

29.  S . Q . I . %  Eagiamarinq Ourvmym,  p. Pa07 - All geomorphio 
mapphg should have bean camplotad prior  to u-ttal of the work 
plan, Actual 8ampling locations PhouZd bo in the work plan. 

3 0 .  Outf&lla, fs. 5-110 - An additional aanplr should be 
collected a t  each outfa l l  from the ud.l/tuff interface asd 
analyzed far VOC, SVOCa, Sletala, HE and RE by-products. 

31. S . 5 , l . l  anginamring Bu~vaypr, p. s-ia? - S i t e  mapping should 
have occurred prior to subdtta l  o f  the  vork plan, A detailed 
ZicJUFc? should be includod uith 8ampling locations indicated. 

32. S*3 .4 -2  ampling+.po 5-22? - On. nampla i m  not adequate 
for t h i s  site.. An.addit&onal saapla ehauld be collected five Zeat 
fxon the  f h e t  sample. 
soil/tuff interface and unalyairr ahould*be f o r  metulo, VOCB, 
SVOCa, and cyanide. 

The sample should be collsetad to the 

330  
raoond pazrprapb - Wcplrin the maning of th is  BentQnca, m’silver 
concentration in t h o  r o i l r  followed a much mors srratia pattern 
and waa a l w ~ y s  lower in silver than the sediment% In addition, 
t h e  data from this report (Xanunic et al., 1985) should be 
included in the workplan. 

31. 
not adequately delimato tha extant of tha contanination. 
excerpted from Kasunic et al. (X985) indicates t h a t  at 33 down 
channel the concontration o f  ailver at 3 - f t  depth was 182 ppn. . Sampling should be conr?uctaU so t h a t  a clean 20118 beneath the 
cont&znlnated zone Sa delineated. Additional, Gorhga axe raquisob 
and swples should ba collected a t  the uurface (0-6 h.), at 3 
f e a t  depth, and at 5 f w t  depth baginning at t h m  outfall and 
continuing every 25 f e e t  f o r  the Cirst ZOO feat of channel. 
3s. 
that silver and cyanide a28 t h e  only const i tumts  o f  concern? 
Were any salvencs uscd ir. the photoprocassing? 
acids ware used? LANL shall provide an explanation. 
36. 

underneath most ai! those s-auctweo in order to d e t d n o  if the 

5.6.1.2.5 #rtura and &tent of coatdmtion,  p. $=ut, 

3.6,J.a amSpl?lng, p. 5-130 - Th. proposed sampling plan8 do 
Datu 

J.6.4.3 Itrborrtoxy malyrfm, pa 5-230 - Kow does LANL know 

mat t ype  02 

5.7.3 nata weeea and nata quality Objmctivse, DQO Btmp d p  
PO 3 ~ 1 4 %  - WWL should Consider J .  a h n t  boring approach 
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3 7 ,  3.70401 Xaginarr&ap M a p ,  p a  3-245 - UNL, ehall praviua .. 
figures w i t h  t h s  f i e l d  s w e y e G  m a  and sampling 1ocatian~. 
TBIS shoulc! have been done prior to aubmittxl of the  work plan. 

C !  
38. 3.7.4.2 gamgaing, p. 1-243 - 

-. 
8 

I. I 

a. 
indicates t h a t  t h e m  s&mpleS W i l l  bs collected a t  0-6 In. 
s*atemonts am cantmdictory, f;;wI; shall Ea)er M additional 
su~ple a t  t h e  soil tu r2  interface or a t  2 f e e t  depth vhich over 
comes f i rs t .  

b. 
reason 
Zzrhoff tank. 
Zhey should &rill .through tha tank or rlmt drill undrzt the tan3c. 
Ti: WWL i s  cohcarned that th8 tank ha8 abaarbrd hazardous 
material and ie hazardoua than, a chLp from the f i r a t  several 

tank nerds fa be Biepooed as hazardoua waata. What  does Wm maan 
by the entire core aa;mgLa will ba sent to tha  laboratory for 

m indlcatee that cored sanplcs wi12 ba +&an, and then 
k 

Thaaa 
.. 
P; 
(I 

!> 
. '?  

Pa 9-147, ant magraph - 'EPA does not Udorstand the 
g f o r  dzilling to thrcs-quartars o f  tho thidcn&S8 of the LI 

h 

K 
I2 ZAM; Aa concerned that  the tank ha. Irakacl than .. fi 

-1 
f I 

* 

c 

h c h e a  o f  tho bottom of the tank should be. analyead to rea i f  t h e  

analysis? UNG shall  provide an explanation. $3 

u 

.- 
- 1  
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contaninants of contarn (renivoiatiiea, n a b h  o t h u  than barium) of 
do not have a different deposition aad transpor= machanisms than 
HE, uranium, and barium 80 Field ccroening f o r  thrmls #xes 
contaminate  will allaw TCAKL, to locate probable high conean- 
trationlr of other potant i t t i  concaminants or  cancarn]. 
assumption 18 not valid and may n o t  ba uaad. 

3.a.3 Data Umda rurd nata Quality Objoativem, pa S - w Z  - 
EPA doas not. agree. w i t h  asamption number 3 [that thu secon&ary 

Tbfa 
!& 

S D l . 1  

43. 5.8.3 smtpling, O W  16-o101iJp p. 5-;H.1 17 0 - LA?? 8hould ala0 o''+p' 
take a sample from below the buxiad pipe at tha end of t h o  pip~a's 

.* r: lenqtb. 

i- LWL shall collect sazplab at tbe following depths at tho f 
locations w i t h  the tnroa I P I X ~ I U ~ ~  barium valuarrt 0-6 h&aa ,  &W 

bariun uaing thr WF and laboratory analymiu. 
ii- Zable 5-46 - ZANZ ahall  indica%@ what analyois ahall  

two Zeat and five l ae t .  Tlzese aamplr~ rhnZl ba analyzed 
scxlivalatiles, metals, HE a d  cyanide. LkNZ &all provide 
hiormat ion  on the corraladon betwen f h 3 d  ccroenhg for 

occur f o r  the  ten additional erurpleu which may be 
based on HE e c r o d n g  (only 3 manplea aza 
tabla) & 

- ' 'Lf4 
iim Table 5-46 - LxrJL ahall  provide M ucpZanathn why the ~ * b ~  
two out o f  f o u r  potential samples located in this u n i t  arc 
not ba analyzed for aeaivolafilrs and cyanide as arc the 
eanplw in SWm 16=016(a) In addition, thr table ahow 8 ;9':& 

amnplss being analyzed. 
may have bean otored at this area,than LAm ahall take core 
samples at 2 foat and 5 feat  and analyze for swivolatiles, 
matillr, HE and cyanide. 

fi i-  WX, ahall actend tha a r m 4  o f  sampling t o  tbr 

feat. 
every 30 f e o t  u n t i l  this intersection occura. 
screening may ba used to potentially datamiha thr l a t r r a l  ? 
ext8nt  o f  bariun contamination in t h o  drainago ditch; 
however Iull dellneation o f  the extant or contasination, 
including dapth, will be required. Themfore, Pol: the  throe 

A*$ .k*:.w 3rCq 

Z f  f i a l d  rcrerning lndlcatcs barltua'' 

intatsection with canon ds Val10 rather than stopping at 
X samplr should be sen+ far Eull laboratory annLyoic 

Flmld 
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highest Ziald scraened areas for barium vikhln t h o  ditch,  
L?Sii ehall collect 23x3 113s at the two f o o t  depth and conduct 
f u l l  laboratory anulys 9 6 .  

21. I. 0. atPMP~abOaO.~(h>,-p.~ 3469 - It is urrclaar from tho  diagram 
and text here and in the rest a i  t h e  chapter whore the patantial dd 
release of contaninante occurred. T w t  on page 5-152 indicates 
tht the RE xesiduccs were emptied i n t o  a f loo r  drain locatad on 
+he south end o f  the building which w e n t  to tha trauqha. Xs LXYL 

should provide a better oxplanation for z h e k  sxapling rationale. 
In addition, aeveral samples ahould be taken daaper than 0-6 
inchms. 

4. 8”u %6-010(1), pa S-170 - WWL shall oonduct f u l l  laboratory 
analysis at a minixum of ten s i tes  rather than a m i n i m u m  of three 
aito6. A t  the tbxebr. samples w i t h  the highest flald screening &ct’ 
results an nddlt ional  sample should be collmctad a t  two fmt or,TL4 
tha soll/tuff intarface ( 3  aaz~ples  a t  2 feat)  and undergo full 
laboratory analysis. 

a- l o u t h  4rahmgcr, ~.,5-171 - A t  the L l e e  loca t ions  whore 

tuff intorfact should also be analyzed Zor SVOCs, metals, HE and 5’ 
cyanide. 

m a n  dr 

a .  

saxupling under the cannectiona to the dtainags troughm? LANL .L.. .. .,  
,-I 

f l : < ; C ”  

2 

sedbant  traps a r e  sampled, a deeper sample at the sedlmant t o  

45” 
LANL ShaU 8xplah what i o  Beant by wrealist.ia expoaura 
Itcemariosn. 

5.9.3 D a t a  Meads rrrd Data Quality ObjaaUves, pa 1 4 7 8  - 
46.  Disi- Criteria (DQD Btdp 61, pa 3 4 8 %  - T e x t  in tho first 
paz‘agraph indicates that 30  samples are adequate fox M i n i t i a l  
baseline ride assaasmont while tW i n  the  racond paragraph 
Lndicates t h a t  only 10 aarcples will ba submitted for Laboratory 
analysirr. I n  addition, Table  5-52 indicates  t h a t  40  s sdhont  
samples will be sent for laboratory analyaim. LANL shall clarify 
how many uazlplee axe actually boing taken and aubmlttsd f a t  
laboratory analyrsia. 

47. 
undor Decision Logic (DQO Stop 5)  bdicata  t h a t  subsurface 
saapllng i c  b a h g  p e r f o n e d .  
coneriderad subsurface by EPA. 
surlace soils. LANL aha l l  ravfse t e x t  i n  rasponse to thio 
COmmrnt . 

J.9.4.2 sampling CaSoa dm Vall11,  pe S-184 - Tpoxt here and 

Tho t o p  two Zset are considerad 
The a m p l h g  in8Lcat.d f c  not 

T t  i s  unclear Prom t h a  t e e  how many oaBple8 will ba Beloctad 
cram below the  0-6 inch dapth. XANL s h a l l  provide clar i f icat ion.  
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48. SmlOmZ.2 Oa#oril)~On m8 X b t O r r g p  p a  S-186 - WLhZ S h a l l  
provide.a figure o f  the e i te  based on tho 1984 aWi.1 photographs 
or indicats  on4Figura 5-4L t!!e loention of tha orighal t&rsa 
burning areasc 

1 9 ,  5.10.1.3.1 Nature .n&Bxtmnt of Contamhrtioa, p. 3-187. - 
Why a m  Ule potantlal eon taahan t s  of concern (PCOC] dufmrant 
than the contaminant8 of concern l i s t e d  (0.g. armlvolatilos, fuel 
dL). Tabla 5-53 should include these potential contaahants. 
LANI; shall ravise the table to Include all c o n t h a n t 8  of 
eoncam . 
SO. Drrign -itaria (DQO 8t.p 61, p. 9493 - 
am Paragraph two - Tha prababilirics for tha 8ta thtka l  analysis 
ara4or; EPA would l i k e  to see a probabflity o f  90% i f  101 of *.e 
eite was c o n t a d n a t o d  for tha surface. Therefore, LTWL shaX 
take 22 n e e  surface sampleo, 

be Paragraph thrao - The probabilities f o r  tho s t a t i o k k a l  
analysis eraem low; therefore, EPA woad lika to see a probability 
of 909 if 154 of tha  site is conta ina ted  or 15 samples from the 
drainage. 

3%. s-10m4.3 amplhg, p- 9-&97 

a- 8aoond paragraph, - EPA recommends that of the randomized 
gam Its efx h o m e  biased sampler vhich v i l l  ba coll8ctrd at 

depre68ion8 within MDA-R. In addition, if the bottan 6 inch 
interval i s  above background for radiation, barium or Hz than it 
should be submitted f o r  laboratory analysis. 

be 
of t h o  1-6" samplsa for analyafo thon the actual vmrtkal extant 
of contamination w i l l  be hard to define. Ratbar, if one of L ~ Q  
scgmente othmr than the bottom 6 inch srgmont hae u poaritive 
reading than LANL shall alco submit the bottoa oagmant for 
laboratory analyrria. Tf t h ~  bottom scgmnt of t h o  core segEent 
has a poeitivr reading then LWL s h a l l  Cora deeper, and take an 
additional sample every two feet until no positLvs readings are 
mado f o r  HE, radiatian or bariun. LML shall also aample and 
WmlyZQ *&e 15 randamhad three-foot corea in tha LSLUPQ manner, 
thereby U C i n h g  tha depth o f  any contamination. 
52. 
U u t  o f  eho semivolatilr organics f o r  whiah analyds i a  baing 
conducted. 

obv f ous Uralnages near the canyon rim and the topographic 

Fourth purgraph, Bight mil l  aorim - If 1;Am only takes one 

5.I.O-4.3 Saboratory hnalysis, p. 1-&99 - LANZ ahall s u b m i t  a 
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6. Three snaplea over this area (approxizately 
is not adequate. LML shal l  analyre a minim- 
From thia area. 
or bad.= i Q V e b  above backgrorrnd than t h e  botton por t ion  of t h e  
3 This extra 
ample  obould be ~ addition to t he  D b l i Z u  of tw-ty SmphB 
required. 
used for burning XEi therefore f i f t y  percent: of the gamples 
ohould a+ laaot be field acreened f o r  HE. If f h l d  screening 
iadicatac 3oaitiver result6 *&en laboratory analynis should occur 

b. LA!!% sha l l  provide a better explanation 0,' how ssnplcs will be p$ +I 
h 4 3 '  collected Fron thio area. me 6-Inch sectiono fron each three r.1~1 

foot core; Seing ocreemd as in other parks o f  t h e  work plan, and ~ z ( L j - ' -  
then will L!at 6 inch a m p l e  be sent for aaalysis if f i a l d  
acreening indicates baziun or radioactivity abovcr background? 
How and over what i n t r r v a l  w i l l  t h o  amplea be honac;enlzcd? 

c-  8WXU l G - O l U ( b ) ,  p. S-223 = Any rturlace oasgles w i t h  poeitive 

analysis. 

I f  a snrfnca m i l  ample indicates 

f o o t  iatarval should also be sent h far analysis. 

Zn addition, LXYL doeo not know +hat this araa was not . 

for *hose SaEplSs. 

RE tj.cld ocrooning rcsulta should be s-ittoc~ f o r  laboratory 

Waste Sater P oada W e  S W  J. 6l.00- 

S S -  21.12.4.2 8mplagr 9-  3-222 - 8WXU 16-007(8) 9 

ab W L  shall no t  homogenize over t!m 5 Et. core interval for 
One sazplo. WNL shall obtain oanplcs fron 6 hches  or less 02 
core. This w i l l  allow f o r  lacs dilution of the cmple and makc 
iz enslor to d o t e m h e  -ha depth af any contanination, 

be The o r i g i n a l  descr ip t ion  of thcce. ponds indicates that 
material  wag probably deposited betwoan 8 aad 10 feet depth f r m  
the ouzfacc; therefore, cores to a depth of 10 eoet  may not 
ndewstcly dcEine t h e  poesibla cantanination. LWL ahal l  Cora EO 
u doptk of 15 feet at each s a p l i n g  locat ion.  Should field 
UCrCQning not indicate  say p o t a n t i a l  cantaninants of Concern then 
W L  ~ h l l  cubmi: a sa=ple from t h e  8-10 ft. depth fer two out of  
the t!brea coros d r i l l c d - i n  
8 cazpleo sent f o r  laboratory analynio. 

pond. This w i l l  m a k e  u total O f  a 
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sb. mxu 16-000((1), pa 5-tad - 
a. WINL shull not hamogsniza ovar the  5 ft. core intmrval as 
abovs,'hat should obtain Sanpl98 fro3 6 inch btcrvals .  Should 
the bottom 6 inches of Core indieata potontiaS contazlfnants of  
c0nc.m (PCQC) then the depth of contaminafion ohould be 
dalhanted and M additionnl 5 ft. core ehould ba take.?, T h h  
core ahoulC also be ecreanad aad an abdiaonal umpla analyzed 
where m y  PCOC are hdlcatad. 
empla 2 ft. below *&a last positively field sczcensd intarval 
f o r  PcdC ahauld be subnitto8 Lor analysis. 

X I  no PCOC ara lzdicatcd +&a 

b. A conparison of Figure 5-46 and t o x t  f o r  8amplir.p ot t h i s  ShXU 
is eonfueing. 
w i l l  ha taken and field screened f o r  PCOC. 

aha l l  oxplrin r h o  t o t a l  number 02 core6 that 

f 8 .  PatrSgn Critaria (DQO 0tep 61, p. 5-234 - 8mU8 &S-004, 

anticipated to be contaainated? U H l  indicakae two vary 
dif f wont levels of coxatmination rand probability of dotacting 
that contadnation, LANL*ohall provida an explanakian f o r  the  
Salnplhg a k a .  
901  probability of datemining i L  ContminatLon io pz~eaent. 

U=OJ$, aab 26-036 - What poreantage of thaae S m e  $6 

In addi thn ,  EPA uauld prefer  t o  aae a ninimua oL 

5 9 .  f8 t3D1 .3  8 m p l $ ~ g ,  p8 5-239 

4. 
drainage samplae. LA?? shall  proviCa a tigure w i t s  this 
infomation. 

Figure 5-48 doas not ahaw the locat ion o f  the drahaga or 

b. In adeition the s w a y  grfd (Figure  5-48) dosa net cover t!m 
entire sw 23-002. 

a*  IE' is unclear zrori text how t h o  38 a-plao tor lahratary 
annlysia w i l l  b~ eolectad Lroa t h l s  :iring nSta. 
sampling ( O - l H  inches) in prozlinont dzainagre and topographic 
low@ could be used to auppLamanr t!m grid samples. 

d e  B'A#Vn 13-O04Lr 2s-016, and 16-035, p. 5-240 - Based an tho 
rceponoa to che queefiano on DQO YEap 6 and Description a m  
History abavoc =A may detaraina that  additimal samples vi11 be 
required. 

'ZUSL s h a l l  provide an explanation for -&13. 

Shallow arurface 
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b. frANc ahall providm a i i ~ u r a  with mora datuil  o f  thr m e ,  nu 
Flgurr 5-49 i m  good for an ovarrll pictura, but doe8 not havn the 
deta i l  rmquix44 to axanin6 EiwIdp sit8 and locations- 

a. 6nm LZ=OUZ(b), p. J-243 - What type o f  BE wan unad at *%his 
a l t s ?  

d. BKKlJ 12=004, p. S-247 - What type 02 HE has bean u6rd at thir 
S W U ?  

e. sUX0 t i - 0 0 2 ,  p. 5-248 - Has thl8 u n i t  been used since i 9 9 2 1  
Doeo tha uni t  haw Lntarh status and w i l l  it rraaivr a paraif? 

,6z. L I I . X . ~ . P  potantiak Pathways aad srposurr neutea, 
p. 9=130 - What ie #e achedula for w of t h i s  a i te?  what 

I s  the  date f a r  dacomaisaioning thim n i t s ?  WCNL ahall submit 
w o r k g l a m  far the rubsurface p u t a n t h f .  xelaaoa eitma within 90 
daya of racr ig t  of t h i s  NOD, Barad on the rmrponae to tha abova 
qucations work on subsuzface unita may or nay not  h deferzed 
u n t i l  t h o  d t m  is Uaeom~rmioncd. 

62, 3-14D4.2 a-lhp, 0. J - P S 8  - 
8 .  
and undergo analymia for the  f u l l  suitu of analyteo. 

bo N o r t h  and Bouth ckainagao - A L l t h s  sampLra ahould be- 
submitted for a full rultcr laboratory analyofr not  jumt t t a  f h n t  
and last. 

Thr dralnagr ama Zroa 8wNu ll=006(0) nhould alno br manpled 

, 
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analyaia, Thin contzadicta text in Derign Criteria (DQO Step 6 )  
on page.5-266 which indicates that "Qree sa13lcs per corm will 
be submittcb for f u l l  laboratory analysisrr. 
what analysis will ba conductcld. 

LcAm should clarify 

65 ,  

this un i t .  
reviewed. Baord on the infomation provided it should probabry 
be includod am B SWKP and be included in the pernit. 

SmZgm1.1 Dmroriptfoa and firto-, C-ll-OOat TA=tl-za, 
p. 5-274 - WNIt uhall provido additional information oh 

Xe i tviaiblr  in any o f  tho nuialt phat-aphs 

am LUG s h a l l  clarify *.e sampLhg procaduras to be used, 
the entire 18 inches of cor0 b8 analyzed a8 one sampla. 
300 ml o f  Core rrquhod? 

b. F O ~  
occur to 3 feet in depth. LANL shall t a k e  a t  loaat two sanples 
per core. 

Will 
Why are 

1~-00a(c) v h i e  i s  a fo,Tmar burn p i t ,  gaspling shculd 

e- SL' 
\$" {,/, 

67. ~ r n ~ 7 . a . ~ ~ ~  Natura . ~ r d  m a t  o f  ~~a f ra ia r tA~a#  pm 5-241 9 +' 
WWX, ehaZl d e s q i b s  what ie meant by the ar8a &as baan cleanad. 
What doer this include? 

18. S-17~4.a maplizg, pm S-PIS - Any moa3 of atah inp  should s&' 
br prsfaronUally ampled. If no omplea haw a gouitive 
acrcsnh 

pad f o r  laboratory analyeis. 
69, S.~7,4.3 Laboratory ~ulyrim, p. S - t 9 1  - Why is LANI; 
conCucting laboratory analyois foz VOCa when eanplas are being 
talcan from the top 6 inches? 

for PCOC'a then I;AKL rhall Bend 2 ranplea co33ected 
f r o 3  abv 7 ou8 down gradient portiono along tho aCgc of t h e  asphalt &'" 

\JOL$ 
pc 

/ 

p- Z a b h  6-1, p. 6-a - 
Cri tWia  for no furtheir action or daParrad action. 
Will ba evaluated separately. 
actlpn is n o t  a reason for deferral. 

does not  nacaasarLly agree w i ~ h  the  

ndergoing volutary correct ive 
Each unit 

1 
7 d  6.l.l.l.z Backgrouod, p. 6-3 = 
/ - 

d E P A  doom n o t  approve daforml of any nits which Its beneath one 
02 thu open bW/d.tOnatiOA units ( l+OOS(g) )  . Those unit8 must 
be sampled and a ver)cplan aubaittad within 90 dayr detailing *&e 
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u ~ p l i a g  o l  theac units. Rezova: a t  t h e  intaria status u n i t s  
whicll will receiva a p e d t  v i l l  50 EPPZOVQU w i t h  concurrenca of 
h?ED 

d 8UXU aU-OaO(d), PD 6 4  - Ha8 this u n i t  also boen convartsd 
to a burn tnbfr and in it cuzrcntly active? 

1 

74. YbA 'P - hXE3 haa t h e  load f a r  t h i e  unit and a l l  actfvLtleo 
should be covnred undor closwa zeyi,raasnts. L A Y L  nay requaat  
=enoval e l  this unit f r o =  tha HSVA port?on of the  RCRA pernit by 
a Clasa 3 pmnit  aodificatioa. 

pD 6-24 - The raatlon to recornend thisl unit f o r  no further 
actian ohould be tha t  it doe8 n o t  aact  thcr def in i t ion  of a ShW. 
*A'SL may roqucst removal o f  this wit iz03 the pern i t  by a Ch65 

H 7 6 .  U m l L . S . 2  =A a, 6lRm i t - 0 0 9 ,  pa 6-14 - mat procedures are in 
place to ensure there will be nQ release o f  mateerlale f ro3  &ALE 
SIU?N, If the stry=U i r  U a f h r d  by the  a m &  o r  L9o fence zhen 
investigation of t h i s  sit. nay bs defarrad until completion o f  

I 

3 pc,-lt zodification. 

tb. oxps:im.nta 

J d  6.1.S.4.1 8WXU ; 6 - 0 0 5 ( 0 ) ,  p. 4-53 - Waa thara ever any 
oZha2 use lor building TA-16-lOl other thax a guard house? IP 
t!!fs unit: only served a guard house the,? EPA concurm t h 8 t  no 

.. 
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furtiier act ion f m  required. 

80. 6.1.5.7 R m t  Xouaar S m a  l 6 - 0 t 3  (a-t) m d  I ~ - O Z U ( ~ ) ,  
p* 4-19 - What i 8  thc  functio,? 02 the drains aasociatod viZh 

the  r e s t  houses? Why do tha drain8 load to high-explosive aunprr 
i f  there A m  no problem w i t h  the handling of €?E at +bere mites. 
WZ needs to provida additional i n f o x a t i o n  ptior to 
consideration o f  no further accfon by E3X. 
provided, 

Figures should be 

The following units do no t  need t o  be added to the pen i t :  

8rrwP 26-007(b) B W  33-001 
8 W  11-003(8) C-11-0 03 m 12-008 
8mU 31-020 (b) 
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August 11, 1994 
EM/ER:94-J330 
M992 
5 05 =667*080 8 

Mr. Joseph Vozelia, Chief 
Environment, Safety, and Health Branch 
US Department of Energy 
Los Alamos Area Offico, MS A31 6 
10s Alnmos, NM 87544 

Sear Mr. Vozella: 

SUBJECT: RESPONSE TO NOTICE OF DEFICIENCY (NOD) 
CONCERNING OPERABLE UNIT (OU) 1082 RESOURCE 
CONSERVATION AND RECOVERY ACT FACILITY 
INVESTIG AT10 N (R FI) WORK PLAN 
WORK BREAKDOWN STRUCTURE NUMBER 1.4.2.6.1.7.1.2 

Enclosed is tho Los Alarnos National Laboratory's response to the Environmental 
Protection AgQnCy'S Notice of Deficiency concerning the OU 1082 RFI Work Plan and 
a certification form signed by the appropriate Laboratory official. ThQ NOD was 
received at the Los Alamos Area Office on July 18, 1994, A rosponse within thirty 
days is required .by the regulatory agency. 

Tho enclosed response shows :he comments from the NOD and proposed text 
changes. A documented quality roview of tho enclosod rosponse has been 
performod in accordance with procodure LANL-ER-AP-01.3, 

Please let me know if there aro questions about this rosponse to the NOD, or contact 
Brad Martin of my staff at 667-6080. 1 would appreciate having the response and the 
signed cerrification form set to the Environmental Protection Agency, Region 6, by 
August 17, 1994, to meet the required deadline. 

n 

$&Jorg Janson, Project @gar 
Environrnontal Restoration 

Jflrfr 

Enclosure: Rosponses to NOD 
Certification Form 



Mr. Votolla 
August 1 1 I 1994; EM/ER:94-J330 
Pago 2 

Cy: T, Baca, EM, MS J591 
J. Shipley, EM, MS J591 
€3, Martin, CST-6, MS E525 
E. Koch, L4A0, MS A316 
J. Levings, ERPO, MS A906 
EM/ER File, MS M992 
RPF, MS M707 
CIC-10, MS A1 SO, w/o enclosuro 
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'Roason(6) tor dlsnpproval. 
Recommendation: Ploaso approve and sign lettor. 
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OU 1052 NOD RESPONSE 

BOLD text is the EPA NOD cammcnts. 

5' 

1 .  The bsrselinc risk asscssmcnt should use a rcsidcntinl sccnnrio with a 10-6 
risk until agrecmcnt is rcached with srakcholdcrs as to Cutwc land use scenarios, 
LANL concurs. LANL realizes that it is roquired to have stakeholder Input in order to 
apply land use scenarlos other than tho resklential scenario with a 70-6 risk in the 
baseline risk assessment. The OU 1082 work plan will be rovisod to reflect this point. 

2 .  LANL should note that identification of potcntial contaminants of conccrn 
betow scrccning action lcvcls docs not nutomntically lcnd to 3 dctcrmination of no 
further action. Thc extcnt of any rclczsc must be idcntificd, and IC this docs not 
occur in Phase I sampling tbcn it should in Phuc 11. 
Per our convorsation of August 8, 1994, this comment is being addressed on a project- 
wide basis. 

3 .  Thc format uscd for thc HE sumps is very poor. Thc sampling plans or 
figures should be includcd with the dcscription of cnch sump. In addition, text 
skipr back and forth bctwccn different figurcs and sump numbers which adds 
confusion in reading thc text. For cxamplc, all thc SWMUS associrrtcd with 
Figure 5-4 should bc discusscd togethcr rathcr than split up. 
LANL will reorganize the HE sump subsection to improvo the presentation of the 
sampling plans and figures. In particular, based on our conversatlon of August 8, ' " *" 

1994, L A N 1  will provide additional copios of location or sampling figures to improve 
document readability, 

4 .  Morc emphasis should bc placcd on the uctual sampling plans rnthcr than on 
the data quality objectives. The sampting plan! arc thc most important part of the 
work plan, and yct thcre is little detail in the work plan rclmd to this. All work 
plans should bc third party executable. 
LAN1 concurs. LAN1 is currently doveloping EI field implementation plan for OU 1082 
RFI Phaso I sampling and analysis, This field implementation plan is schoduled to be 
complete beforo the readiness review for lato spring field activities. As we discussed 
in the August 8, 1994 conforence call, we will not scbmit this implementation plan. 
LANL will submit tho revised work plan by Decombor 7 ,  1994 per our discussion of 
Ausust 8,1994. 

S. Enginccring surveys for locating sampling points should have bccn 
conducted prior to writing thc work plan. Actual sampling points should bc 
includcd in the work plan. 
Por our conversation of August 8, 1994, LANL did conduct extensive fiold survoys 
before writing the work plan. These field suwoys werO essential in doveloping sample 
numbers and locations for all sites, Tho work plan includes actual sampling points, 
with tha exception of Chaptor 5 subsection 4, The work plan will be revisod to 
emphasize that detailed field surveys have been done. 



6 .  
approval of a volunhry corrcctive action at any S W W .  LANE; shall provide 3 
work plan for each pcoposcd VCA. 
LANL concurs. I A N 1  will submit a VCA work plan per the technlcal assumptions 
document and other negotiated agreements between LANL and EPA, and tiny 
indications to :he contrary in the toxt will be corrected, 

Approval of any portion of this work plan by EPA docs not constitute 
' 

7 ,  
outfall, ctc. bccomc abnndoncd or inactive. L;ANL shall indicate whcthcr units 
arc pcrmittcd (RCM, NPDES ctc.) or arc interim status. 
In cases whore such information is not already included, LAN1 will provide datos 
when various SWMUs or AOCs became abandoned or Inactive. In casos where Q X X ~  
dates are not avoilablo, LANL will explicitly state that archival reviews and interviews 
dfd not provide exact dates that sitos became inactive. LANL will also indicate the 
status of permitted or Intorim status SWMUs. 

LLW should provide dntes (as mailable) for whcn MDA's. lagoons. pits. 

S .  
sections of thc work plan: Scction 5.4.4.3 (p.5-110). Section 514.42 (p.5- 
259). and Section 5.26.4.2 (p.5-27s). 
See rosponscs to spocific sampling plans below: 
LANL will tako discrete samples for soptic outfalls (Subsection 5.4.4.3) 
IANL will submit discrete samples from the bottom core or soil-tuff intorface in the 
absence of positive field indicators (Subsection 5.1 4.4.2). 
So0 response to specific comment 66a (Subsection 5.7 6-42). 

3 .  All figutcs of S \ W s  with sampling locations or which dcnotc, thc 
locations of SWMUs should hwc contour lines. 
LANL concurs, LANL will produce revised saptic sampling figures, which will h a w  
contour lines depicted. For some of the septic systems there are no ongineering 
drawings that indicate the location of drain fields. In these casos, locations of soil 
cares in tho drain field will be made after field tranching documents locates tho drain 
lines. L4NL will verify that a11 other sampling figuros have contour lines. 

DIscrctc rathcr than composilc samples should bc colIectcd in the foflowing 

. , .I.. I' ,. . . 

t 
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1. Exccutivc Summary, p. ES-6 LMilcstonc Chart - Docs tlic fivc ycnrs for  
complctlon of the RFI field work includc completion of flcld work for thc 
additional work. plans being submitted in July 1992 and 199S? In addition, the 
HSWA permit rcquircs submittal of thc Final CMS report within 10 years of 
issuance of thc pcrmit which is the year 2000. LANL's schcdulc shows o final 
CAMS report in May 2002 t i~c lvc  years aftcr thc cffcctlvc date of thc permit. 
In  a lcttcr dntcd Junc 27, 1994, EPA requcstcd updated and rcviscd schcdulcs for 
all OUs, LANi may include their rcsponsc to thiq qucstion in thc August 5, 1994 
rcsponsc. 
The plan to update the schedule matrix h a s  beon submitted by the  Projoct Office on 
August 5, 1994, and will be further discussed during your August visit to LANL. 

2. 1.3 Description o f  OW 1082, p. 1-10 (last paragraph) - EPA's approval of 
this work plan docs not dcmonstrntc concurrence with thc Laboratory units that  
arc proposed for no furthcr action (SFA). EPA wiIl indicate which units do not 
need to bc added to the pcrmit For :in RCRA Facility Invcstigation (WI) a n d  
which may bc requested for removal from thc permit following a Class 
modification. ' 

LANL concurs, LANL will modify text to "thcse SWMUs will bo proposed for a permit 
modification and formal EPA approval will occur when the pormit modification is 
ace e p t e d . " 
3 .  
this figure. LANL should indicate on the map where thc insct is Iocated. 
LANL concurs. The location of the inset map will be shown moro clearly on.Figure.3-1 -.- -- 
4, 3.4.3.2 Soil, p. 3-10 - Thc soil-tuff intcrfacc on tlic Pajarito Plateau has 
not bccn sf l ic icnt ly  charactcrizcd for LAM, to state that an impcrmeablc clay 
zone oftcn forms thcrc. 
LANL concurs. The paragraph will bo doletod. 

permit 

Figure 3-1, p. 3-3 - It is unclear whcrc the insct map (&IDA P) belongs in 

5 .  
OU, or arc they gcncral for thc laboratory? 
Background concontration data are gonoral for LANL; however, some background 
samplos wwe collectsd at TA-16. Footnote (7) on p. 4-8 will be modifled to clarify this 
point. - 

Tablc 4-1, p. 4-8 - Arc thc background conccntrations listed spccific to this 

6 .  
sitc-by-site basis. All VCA's which w c  final rcmcdics will rcquirc D Class XXI 
permit modification. 
LANL concurs. LANL will submit a Class I l l  permit modification as the mechanism of 
€PA approval of the  VCA as a final remedy, and any indications to the contrary in the 
text will bo corrected. 

7 .  3.2.4 Activc Sitcs, p. 4-13 - EPA will evaluntc corrective actions at active 
sitcs on o casc-by-case basis, Inactive sitcs undcr active sitcs will be rcquircd to 
bc charactcrizcd 3s is appropriate and may not nutomatically bc dcfcrrcd to 
dccommissioning. . 

4.2.3 Voluntary Corrcctivc Actions, p. 3-7 - EPA will  approvc VCA's on a 



OU 1082 KOD Rwponw 

LANL concurs. Per our conversation of August 81 1994, this determination will be 
made on a case-by-caso basis and any indications to the contrary in the text will be 
revised, 

S. 
signifiancc of an high explosivc compound bcing used at TA-16 in quantities 
grcnter than 10,000 Ibs? Were compounds not considcrcd which wwc uscd in 
volumes lower than 10,000 lbs? 
All compounds will be identified (via GC scans), but the compounds that were more 
commonly used (age, >10,000 Ibs) will be identified and quantified when possible. 
Many of tho less commonly used compounds listod in Table 4-1 bo not havo 
toxicological data and cannot be quantifiod using SW-846 methods. The text wilt be 
modlfiod to clarify this point. 

4.3.1 Potential Contaminants of Concern, p. 4-15 - What is the 

9 .  
considcrcd thc surface soils for purposcs of the RFI investigation and not the 
uppcr 6 inches 3s statcd in this tcxL LAKL shall rcvisc text accordingly. 
LANL concurs, Text will be modified to indicate that surface soil is gonorally 24 in,, but 
sclmplos will be taken to represent the soil horizon that is most likoly to contain 
contaminants, Note that LANL soils are generally thin (e 3 ft.) so in many casos 0-24 
in. will extend to the soil-tuff interfaca. 

4.3.3.3 Conccptunl Sitc Modcl, p. 4-18 Thc uppcr two fcct arc 

10. 4.4.1 Criteria for Rccommcnding NFA, p. 33 No furthcr action (ANFA) 
requests should follow the baseline risk asscssrncnt sccnarios ngrccd to by thc 

LANL concurs, See response to general comment 1. The toxt will be modified, , 

1 I .  
can provide thc standard operating proccdure (SOP) for use of this table, and an 
explanation of how consistcncy in usagc will bc mniatnined, EPA cannot approve 
this sampling method. A rcvicw of the work plan shows that thcrc is no 
consistcncy in use of the tablc: rather it appcars that LAi'i' chooscs n number of 
samplcs they want to analyzc and thcn goes to thc tablc to dctcrminc the 
probability and fraction of site affcctcd. 
Per our convorsatlon of August 8, 1994, within 90 days, LANL will provide a guidanco 
document on the development of sample sizes for reconnaissance sampling using tho 

the IWP. 

. Technical Assumptions Task Force of IOg6 Ibr carcinogens. 
. , __, rrr 

I 

Tnblc 4-9, Snmplc Sizcs for Rcconnaissnncc Sampling, p. 4-41 Until LAN, 

nomogram table. Tho information in this document will ultlmately be incorporated into L 

12. 4.7.3 Analytical Laboratory hlcthods, p. 4 4 s  - L A N ,  shall provide 
rationale for using a subsct of mctals from thc SW-846 6010 analysis for metals. 
LAM; shall providc an explanation for 311 thc analysis tables which indiatc that 
for "E Scrnivolatilcs (SW 3270), a full suite is PAH". LANL must request a 
rcduction in analysis from 30 CFR Part 261 Appcndh LX and providc the basis 
for Chat requcst prior to the initiation or field work. 
Based on an extensive rQVioW of H-Division reports, X-Division reports, GMX-Division 
reports, and WX-Division reports, LANL has direct evidence for the usa of tho following 
metals in procosses at TA-16: barium, beryllium, cadmium, chromium, copper, load 
nickel, silver, thallium, zinc and mercury (mercury was added during our research for 
Addandurn I). L4NL had proposed 3 reduced mota1 suite to control QNQC and data 
validation costs relative to the full suite of 6010 metals. Tho ICP data for the other 

' 



metals (!.e. arsenic, solenium, tin) will be collected, but theso data will not be 
extansively validated. Unless you odviso othenviso, LANL wilt formally provldo such a 
request for a reduction in QNvalldation on select metals to EPA prior to initiation of 
field work, 

The "full suito is PAH" statomont is misleading, LANL's intention was to emphasize 
that PAHs are included on the ancllyte list for SW-846 Method 8270. This t w t  will be 
clarified and the footnoto with PAHs as a paronthotical Rot0 will bo revised. This 
deletion will affect the sampling-analysis tablos for aggregatos 5.8, 59, 5.10, and 5.1 1, 

. *  9 .  w n  s a n d .  n 

13 .  
tank. 
LANL concurs. Engineering drawing ENG-C-28871: shows TA-16-541 , a blow-down 
tank, as 7 ft, long and 4 f t ,  in diameter. The volume of this tank is approximately 650 
gals. The text wjil bo modified to incorporate this information. 

SWMU 16-001(c), p. 5-4 - LAhZ shn11 provide the dimensions of this 

a. LASL shall provide inrormzltion rclntcd to whcn this dry well was nbondoncd 
and when thc tloor groovcs of building TA-16-20s wcrc pluggcd if nvailablc. 
The date that dry well was abandoned is not known. The discharge from tho floor 
grooves was pluggsd in May 1993, following tho Tiger Team visit. This information will 
be added to the text. 

b. Were pcsticidcs cvcr storcd in TA-lG-20Y? IC pcsticidcs were' stored' in' this 
building then they nccd to bc addcd to the analytical suitu. 
Pesticides were not stored in this building based on our archival research. It was a 
solvent/pctroldum products storage building. Specific pesticide storage buildings 
QXisted at TA-3; it is unlikoly that the oporating group would have had any occasion to 
use posticidos at TA-16 inasmuch as pesticide application was a lab-wide activity, 

15. Figurc 5-4, p. 5-23, - SWMU 16-003(b) (6 inch VC pipc) is not shown on 
this figure. LANL shall provide 3 figurc with tlic approximate location of this 
unit. 
SWMU 16=003(b) is shown on Figure 5-1 as cited, but as a part of response to general 
commant 3 an additional copy of Figure 5-1 will bo provided in this subsection, 

16. 
sonic field ssrccning methods arc in preparation. All SOPs should bc finalized 
prior to initiation of ficld work. 
LANL concurs. SOPs will be finalized bofore initialization of fiold work. Note t h o  
LANL-ER-AP-1.06 "Approval Process for External Procedures Used in tho 
Environmental Restoration Program" is a mechanism for facilitating approval of other 
organization's SOPs as ER SOPS, Wo plan to us0 this prOCQdure to finalize SOPs for 
:he HE spot test and tho field-based XRF. 

51.4 Sampling and t'innlysis Plans, p. 5-11 - Text indicates that SOPs for 

17. 5.1.4.3 Sampling, p. 5-13 - LASL s1i:ill clioosc a minimum of tlircc surfacc 
snrnplcs for laboratory analysis, 



LANL concurs. The numbor of surface samples will be increased to three samples, 
and the design critoria will be modified to reflect that each blowdown tank will have a 
minimum of ono surfaco sample each, The sampling Figure 5-3 and the sampling 
Table 5-3 will bo modifiod. 

1s. 5.2 HE Sumps and Outfalls, S\.VIMus 16-003(n-j, bo), 

L A N ,  shall snmplc at1 sumps and outfalls cspccially uctivc sumps which may 
continuc to discharge hazardous constitucnts to thc environment. LAN, may not 
wait until thcsc unitS bccomc inoctivc. LASL shall submit snmpIing plans for  the 
active outfalls and 311 sumps within 60 days of rcccipt of this NOD. and  sarnpfing 
shall occur in FY9S. 
Per our conversation of August 8 1994, LANL will samplo all outfalls (active and 
inactive). If contamination is detected in the outfall, then a11 sumps upstream of th3t 
outfall will bo sampled, Sampling of sumps upgradient to contaminated outfalls will 
include a visual inspection of tho interior of the sump and a singlo angle coring under 
the sump. LANL will submit revised sampling figures and plans for these SWMUs for 
EPA consideration by Soptomber 16, 1994. 

1 9 .  

from ;1 formcr lab employee, n location of thcir work placc and dates workcd thcrc 
should bc indicated. Text states "Richard DaIy, 3 longtimc cmploycc at S-sitc and  
past group tcndcr of WX-3 states that no plating operations were cver conductcd 
in thc bui1ding''. Thc building in question (TA-164SO). was constructcd in the 
cacly 1950's. \Vas bZr. Doly employed at S-Sitc during thc early 1950's and 
Intcr? 
Mr, Daly bogan working as a staff member with GMX-3 at S-Site in 1956. He was 

promotad to Doputy Group Loader in 1 9 7  and Group leader in 1960. He retired in 
1983, The toxt will bo modifiod to reflect this information, 

16-026(b-e. V, htJZ). 16-029(3-~:) .  16-001(~). p. 5-16 - 

5.2.1.1 SWMU Descriptions and Histories, SIVMW 16-029(g)* 
p. 5-39 - Whcn LANL is using archival information such as a n  interview 

* .  . . I  .. 

2 0. 5.22 Rcmcdiation Decisions and  Invcstigntion Objcctivcs. Problem 
Smtcmcnt (RQO 1). p. 5-57 Sampling a t  WDES outfalls is conductcd in order 
to dctcrminc if surfacc wntcr quality is being impactcd. If an outfall w s  being 
used prior to hcing permitted thcn thcrc w r c  no limits on discharges a t  that  time. 
Sampling at thc outfall docs not h k c  into considcration the accumulation of 
matcriel in thc soil at or below an outfall. This matcrid is not sampled under the 
NPDES pcrmit, and thcrc is no corrcctivc action authority for cleaning up 
contamination under thc NPDES permit, How docs the outfall for  TA-16-340 
rclntc to thc sampling done in ivatcr Canyon? 
LANL concurs that NPDES effluent sampling is not adequate to characterize the soil 
locatod at locations which recoived dischargo prior to NPDES permitting, Tho currently 
permittod discharge is 3dQqUatdy sample and monitored pet U N C s  NPDES permit. 
Please note that TA-16-340's monitoring adoquarely characterizes :he discharge from 
the outfall, LANL will be sampling tho historically potentially impacted sediments and 
soils at many NPDES outfalls (sbe rosponso to specific comment 18 above). 
Sampling in Water Canyon was mbntionod to show that there is no off-LANL migration 
of contaminants released from TA-16. The text will be clarifiad, 

21. 
bctwccn tlic dcposition of high csplosivcs (HE) :ind other hazardous constituents. 

L 

Ducision Logic (DQO S t e p  S), p. 5-61 - LAXL lins shown no correlation 

, 
I?\ R:v? ti 



If Lk\NL rcmovcs portions of thc drninqc bascd only on tlic HE contcnt tlicn 
additional contamination may be misscd. LANL shall dcfinc thc cxtcnt of tlic 
con tnmina tion. 
Tho stratogy behind the sampling and analysis plans for them drainages may not 
have been clear. First, the HE spot test will defino the portion of tho drainage that is 
HE contaminatod. Existing data shows only HE contamination. Second, LANL will 
propose a mini-VCA for tho HE-contaminatod portion of the drainage. Third, sampling 
will occur in the portions of tho drainage adjacent to the VCA (mostly downgradient) 
and below the remediated aroa. The laboratory sampling will be based on tho 
complete lis: of PCOCs for each sump/drainage SWMU (SOQ Table 5-20), enabling 
U N L  to evaluate other hazardous constituents on the portion of each drainage that 
was not remediated during the VCA. U N L  will add one (for a total of two) subsurface 
core in the contaminatad tone to further define the concentrations of potential 
contaminants with migration properties difforent from HE. This strategy assumes that 
there will be no waste disposal or treatment issues relating to the HE-contaminated 
zone. Tho DQOs and sampling plans will be clarified to reflect this decision pracass. 
These five lab samples in tho surface drainage and two cores in the subsurface should 
dofino tho oxtont of all PCOCs in each drainage, (Thoso sampling plans wore 
dosignod in support of the potential VCAs). 

22. 

a .  Bow will samplcs bc collcctcd (spadc and scopc)? This should bc indicated 
i n  the tcxt and thc  SOP should tic citcd. 
LANL concurs. M N L  will modify Tablo 5-19 to include spade and scoop ( U N L  ER- 
SOP 06,09), and rcforoncos to the type of surftlco samples takon by. each SOP will be . . & .  

clarified. 

5.2.4 Sampling and AnalpAs Pl;ins, p, 5-62 - 

b. On pagc 5-80, first paragraph the fourth scntcncc indicates that ,711 saniplc 
locations will bc analyzcd for HE, mctals, scmivolntilc organics and 
mdionuclidcs. Does this mean all s m p l c s  which arc ficld scrccncd, o r  docs this 
mcan the samplcs which arc dcfincd as clean through thc HE scrccning? By 
comparing tcxt with the analytical charts it is not clcor whcrc snmplcs wilt be 
taken for laboratory analysis. 
LANL concurs. LANL will clarify the toxt. The intention is to analyze fivo S U ~ ~ E ~ C Q  
samples downgradient of whero thore are no positive HE spot test roadings in tho 
laboratory (3 plus 2 as described in the text). ..- 

c. Will tlic thrcc samples taken in thc :iugcr core bc an31yz~'d for HE, metals, 
scm ivo In ti 1 c or g a n i cs :I nd rad i on u c I ides? 
Tho auger samples will be analyzed for HE, metals, VOCS, SVOCs, and radionuclidos 
(the latter in drainages from buildings handling u:anium). LANL will modify text to be 
more consistont with Tablo 5-20 whore organics refors to volatile and semivolatile 
organic compounds. 

2 3 .  
radiation scrccning in Tnblc 5-20, p. 54G, but not listed in the text, LANL shall 
c I P r i l'y . 
LANL concurs. LANL will add SWMU 16-029(g) to tho text on pg. 5-79 for 
radionuclide analyses, 

5.2.4.2 Sampling, p. 5-73 - S I V M U  16-029(g) semplcs arc listed for 



24, 5.3.2 Rcmcdiation Decisions and Investigations Objcctivcs, p. 5-87 - 
a. This arca is highly conbrninutcd and sampling should not bc dclaycd until thc 
linc is plugged. LANL shall surnplc this area in FY35, and this includcs the 
sampling of the SUQIPS and cspccially the fccdcr troughs. 
Per our discussion of August 8 1994, in FY 1995 LANL will sample the portion of the 
TA-16-260 outfall whera there is no wator flowing. t h e  major goal of this offort is to 
dstermlne if Characterization of contamination is adequate (WQ know HE and barium 
aro presont, but othor constituents 3re poorly characterized). This sampling will also 
address waste disposal and ramodiation dat3 needs. We will also propose five angle 
samples under TA-16.260 sumps and five under troughs in support of a baseline risk 
assossmont for these units using Q construction worker scenario, Tho locations will be 
based on visual inspection for cracks and flaws in the units, 

b. LANK, sitall samplc and annlyzc thc effluent from thc XPDES outfall pcrmittcd 
as EPAOSAOS6 for all the parameters as rcquircd under permit numbcr 
NM0028355. LANL shull also analyzc this sample and dctcrmine the 
conccntrntions prcscnt of TST. RDS. HMS.  :icetonc, rncth~vl cthyl kctonc. n- 
butyl acctatc and  tolucnc. LAINL shall indicatc which methods arc being used for 
analysis and thc detection limits of thosc rncthods. SnrnpIing should occur within 
thirty-days of rcccipt of this XOD, and thc rcsults shall bc scnt to EPA upon 
rcccipt from thc laboratory. 
LANL concurs. A sample was colloctod on August 3, 1994 and tho request 
information is provided on Attclchmont A, N-butyl acetate is not a standard SW-846 
analyto, and thus probably cannot be analyzed. We should soo ;I peak for it on the 
gas chromatograph for vo1a:ibs i f  it is presont, N-butyl acetate is not particularly toxic. 
According to LANL CST-9 (the environmental chemistry group), the 'detection limit for * 

cicetono by a gas chromatographic method (SW 846 8240) is 20 ppb, that for toluene 
is 5 ppb, and that for mothy1 othyl kotono is 20 ppb, According to LANL DX-16 (the 
oxplosives development group), tho detoction limits for HE by HPLC (SW 846 8330 or 
equivalent) are: TNT = 0.068 pg/l (ppb) RDX = On27 1.1911 (ppb) and HMX = 0.21 pg/l. 

25, 
includc full laboratory analysis for VOCs, SVOCs, mchts 3nd E3E and its by- 
products for cvery 20 feet until 100 fcct from the HE pond. Then a surface 
sample (0-6 inches) should be collcctcd wcry 60 fcct for full 1aborcr:ory :rnalysis. 

Also, samplcs dccper than 6 inches should be taken in the drain:igc whcrc 
sediment may have accurnulntcd. LANL should also takc thrcc samples at the 6 
inch to 2 foot depth within thc first 100 fuct from thc pond, and analysis should 
includc WCs,  SVOCs, metals and RE products and by-products. 
Per our conversation of August 8 1994, LANL will collect samplos every 20 ft. until 100 
ft. beyond the pond and then collect surface samples every 6Oft.. In addition we will 
toko 3 samples at tho 6 in, to 2 ft, depth within 100 k. from the pond. Surface samples 
will be analyzed for SVOCs, metals, HE and HE by-products. Subsurface samples will 
bo onalytod tor VOCs, SVOCs, motals, HE, and HE by-products. Tho text will bo 
modified to refloct those changes. 

26. 5.41 Background. SWMU 13-00? (n.b). p. 5-Pf - Action will not be 
dcfcrred until dccommissioning and dcrnoli tion (D&D). Should sampling in the 

5.3.42 Sampling, p. 5-93 - LASL shall revise their sampling plan to 



.- 

OU 1 OH? NOD Rasponw 

drain iiield or outf;\ll indjcotc contamination thcn thc rcst of thc system will bc 
required to be sampled prior to DkD. 
The septic tank was removed in 1951 (see history on p, 5-98), and other statomonts 
that call the removal of the tank into question will be rovised (problem statement on p, 
5-103). The fomer location of the septic tank is partly beneath a walkway, a 
transformor station, and a parking lot, which shoulc! prevent migration of any potential 
releases from :he tank. In addition, the historic removal of the tank oliminatos tho 
primary source of potential contamination for this ponion of the septic system, 
Therefore action for the decommissioned system should bo deferred until D&D. The 
drain field [SWMU 13-003(b)] is scheduled for sampling during RFI Phase I ,  Per our 
conversation of August 8 1994, LANL will provide a drawing that shows tho SWMU 
and the surrounding buildings and transformor station. (see Attachment B), 

27.  5.4.1,l Description and History, p. 5-97 Figure 5-52 does not show the 
drain lincs from TA-11-4 and TA-11-1. Only tlic drain field is indicated in tlic 
figurc. LASL shall rcvisu the figure to indicate tlic location of thc drain lints. 
and septic tanks to tht drain field. In  the futurc, i t  would also bc liclpful that if ;1 
figure was not locutcd with tcxt, thc page numbcr of the figure would bc includcd 
in thc tcxt (cg. Figure 5-52, p. 262). 
LANL concurs, LAN1 will includo drain lines and the  tank on the figura if thoir 
locations can be determined. 
sampling points, In the tuture if figures are not locatod in the same subsections as text, 
then the relevant page numbers will be c h d ,  

Figure 5-52 will bo revised to show this drain line and 

2s. Design Criteria (OQO Stcp 6 )  p. 5-104 through 5-107 9 Tlic cxp1;inntion for 
tlic drain field for tliesc units is incomplctc. Arc thc lincs in thc drain field 
pcrforatcd so that matcrid flows out along thc line, or docs it only flow out at thc' 
cnd of the line? 
thcrcf'orc. LANL shall submit 3 figure for c x h  drain field indicating thc locations 
samples will be collcctcd. EPA cannot cvnluntc X thc sampling proposed is 
adequatc bascd on the information prcsentcd. LAXL may propose ;\ similar 
sampling approach for thcsc systcms, but cnough information should bc providcd 
for EPA to dctcrminc that the sampling proposed is adcquatc. 
L 4 N L  concurs, LAN1 will add dotails on tho construction of the septic systems where 
available, Sampling figuros for each drain field will be provided. 

Tlic size of cach drain ficld is not included in this work plan: 

2 9 ,  
have bccn complctcd prior to submittal of the work plan. Actual sampling 
locations should be in the work plan. 
LANL concurs, Where possible, tho proposed sampling locations will bo acidcd to 
sampling figures, See responses to gonoral comment 5 and specific comment 28, 

5.3.3.1 Enginccring Survcys, p. 1-107 - All gcomorphic mapping should 

30 .  
from the soiUtulT intcrfiicc and annlyzcd for VOC, SVOCs, metab, HE and HE 
by-products.  
U N L  concurs. IANL will collect an additional sample at the soil-tuff interface where 
there is more than 6 inches of soil. LANL will modify the design criteria to indicate that 
some PCOCs (Le. VOC) will not occur at the surface and historic releases may have 
dogradod from tho surface. 

Outf'alls, p. 5-110 - An udditional snrnplc sltould bc collected ut each outfall 



3 1. 
occurred prior to submittal of the work plan. A dctaifcd figure should be 
included with sampling locations indicated. 
Seo response to general comment 5. 

5.5.4.1 Enginecrhg Survcys, p. 5-11? - Sitc mapping should have 

32. 5.5.4.2 Sampling, p. 5-117 - 'One  samplc is not adequate for this site. An 
additional samplc should bc collcctcd five fcct from thc first sampk. Thc sample 
should be collcctcd to tlic soiYtuff interhcu and analysis should bc for metalc, 
VOCs. SVOCs, and cyanidc. 
U N L  concurs. An additional soil core will be taken at a 5 ft. downgradient location, 
The purpose of this additional sample will be to collect a samplo that is representative 
of tho more mobilo potential contaminates, and the design criteria wit1 be rovisod to 
reflect this reasoning. If mor0 than 6 in, of sediment are present, then two samples will 
be collected for laboratory analysis per core. The surtaco samples will be analyzed for 
metals, SVOC and cyanide. Tho second sample (S  in, taken at the soil-tuff interface) 
will be analyzed for metals, VOCs, SVOCs, and cyanido. 

33. 5.6.1.2.1 Xc'aturc :ind Extent of Contamination, p. S-122. second paragraph - Explain thc meaning of this sentcncc, "Silver concentration in thc soik followed 
a much m o w  crr:rtic pattern and was a l w ~ y s  lower in silvcr than thc sedimcnt". 
In  addition, thc data from this report (Kasunic et  4.. 1985) should be includcd in 
the work plan. 
LANL concurs. The sentence is not clearly written, and will be odited to state the 
following "Silver concentration in the soils followed a much more erratic pattom, but 
silver concontration was typically lower in tho toil than the associated sediment." 
L4NL will provide the Kclsunic data in tabular form in the work plan.. See Attachmont . .  C 
to this NOD response. 1. 

34, 5.6.42 Sampling:, p. 5-130 - Thc proposcd sampling plans do not 
adcquatcly dclincatc. thc cstcnt cf t l iu conkindnation. Data cscerptcd from 
Kasunic c t  al. (19SS) indicatcs that a t  33 ft  down channel the conccntration of 
silvcr at 3-Tt dcptli WLS 182 ppm. Sampling should be conducted so that 3 clean 
zonc bcncnth thc contaminated zonc is dclincsted. Additional corings arc rcquiccd 
and samplcs should bc collcctcd at thc surface (0-6 in.), at  3 fcct depth. and a t  5 
fcct depth beginning at thc outfa11 and continuing cvcfy 25 fcct for thc first 100 
fcct of cbanne1. 
LANL concurs, Samples will be collected at 0 f t , ,  25 ft., 50 ft., 75 e., and 100 ft, from the 
outfall. Samples will be collectod at the surfaeo, 3 ft dapth, and 5 f i  depth. 

35. 5.6.4.3 Laboratory Analysis, p 5-130 - How docs LANL know that silver 
and cyanide arc thc only constituents or concern? Were any solvents uscd in thc 
photoproccssing? What  type of acids wcre uscd? LASL shall provide an 
csplanation. 
LANL concurs. It is not known whothor solvents were usod. A 1955 encyclopedia lists 
commorcicll film dovelopers as including organic reducing agents such as phenols 
and amines. VOCs and SVOCs will be adcfed to the analyte list for this SWMU. Acids 
used in TA-16-222 included: acetic acid, boric acid, and sulfuric acid. 

3 6 .  5.7.3 Data lvccds and Data Quality Objcctivcs, DQO Step 4, 



p. 5-141 - LANL shoclld consider P slant boring approach undcrncnth most 
of these structures in ordcr  to dctcrminc if the soil has bccn impacted by past 
rclcases, 
The waste water treatment plant is now entirely decommissioned, so there is no longer 
any reason to hesitate to sample under tho units in the most effective way possible. 
Slant borings are-not requirod. LANL will coordinate tho D&D activities with tho 
characterization activities proposed in the work plan. If D&D has occurred prior to field 
work (and LANL will attempt to ensure that this happens), then LANL will take a 5 ft, 
core in the excavation produced by removal of each unit. Locations of these cores will 
be biasod by field screening and/or visual indication of cmckslloaks. If D&D has not 
occurred, then LANL will dritl a vortical borohote through each unit to a depth of 5 ft. 
beneath each unit. The core 1oca:ion would be biased to any tones of obvious 
cracking/staining based on visual inspoction following pumping our water in tho units, 
Following any boring through a unit, each borehob will bc plugged with cement to 
prevent any mobilization of constituents. The text will bo modified to roftoct this 
approach. 

37. 5.7.4.1 Engintering Surveys, p. 5-145 - LASL shall provide figurcs with 
thc field survcycd SWAMUS and sampling locations. This should have bcen donc 
prior to submittal of thc work plan. 
Seo response to general comment 5. 

38. 

:i. LANL indicates thnt corcd samples wi l l  IN tnkcn, :ind tlicn indic:itus that  thcsc 
samples will  bc collcctcd at 0-6 in. These statcrncnb arc contradictory, LANL. 
~11311 take :In additional ssmplc a t  tlic soil turf intcrfacc o r  at 2 l'cct dcpth which 
ever comes first. 
LANL concurs. Toxt will be clarifiod. We will add an additional analysis for the core 
segment at the soil-tuff interface or at 2 ft., if thore are moro than 6 in, of sediment, 

11. Pagc 5-137, 1st paragraph - EPA docs not understand thc reasoning for 
drilling to thrcc-quarters of the thickncss of thc Imhoff Link. If L h ! L  is 
concerned that thc tank has Icakcd thcn thcy should drill through thc tank or slant 
driIl undcr thc tmk.  If LAIVL is conccrncd that thc b n k  has nbsorhcd hazardous 
material and is hazardous thcn, a chip from thc first scvcral inchcs of the bottom 
of the tank should bc nnnlyzcd to scc IT thc tank nccds to bc disposcd as 
hazardous waste. W h a t  docs LAXL mcan by the entire core samplc will bc sent to 
the 1abor;rtory for analysis? LAXL shall protlidc :in csplanation. 
LANL concurs. LANL proposed drilling 314 of the way through the tank to avoid 
providing il pathway for migration to the subsurface (This was a concern when the 
system was active). LANL was analyzing the tank to detormine i f  it was hazardous 
waste. The 'entird cord sample was deernod to provide an adequato amount of 
material for all required lab analyses. LANL will use t he  D&D SOP (SOP # not known) 
for sampling concrete, and the revised w ~ r k  plan will cite this SOP, 

5 7 . 3 2  Sampling, p. 5-145 - 
. 

c. Pagc 5-147, 2nd p;iragruph - LASL shall explain the rational bchind Table 5- 
33. Randomiat ion of snmplcs is not  nppropri:rtc fur this area. Any s;~mplcs 
which arc to be a n u l y t d  for VOCs should be field screened and collcctcd in LI 
manner so as to not drivc off tlic VOCs. 



The samples submitted for kiboratory analysis were identified through rmdomiz;1:ion 
where there are no positive field scroening indicators. I: is extremely unlikely that 
randomization will be used. LANL will clarify this point in ths text. This procedure will 
not impact the collection of VOC samples (L4NL-ER-SOP-01.02, RO), which are 
collected in such II manner as to not drive off tho energotic VOCs. 

39. S.S.1.1 Description and History, Figure 5-34, p. 5-150 -EASL shall 
include thc location of 311 the active units which arc listcd sj SFVMWs on this 
f i  gu rc. 
LANL concurs, LANL will include all active units that ilro listed as SWMUs on this 
figure. 

- 
4 0 .  

3, Page 51%. paragraph onc - LAXL slrnll clarify thc portion of the test which 
refers to the barium concentrations in thc cirlrinagc from SIWU 16-016(c) 3nd in 
the soutlicrn drainagc. If nvailnble the sampling locations should bc included on 
;I figure and the r c s u l ~  of all the snmplcs indicated rathcr tban a mnge. 
LANL concurs. LANL will include a table and figure with tho actual data for SWMU 16- 
016(c) and the southern drainago in tho revised work plan. See Acachment 0 to this 
NOD rosponso for a list of tho dat3. 

S.S.1.2 Conceptual ivIodc1, p. 5-156 - 

b. Pnrngmpb two - LXSL shall provide thc actual data from thc singlc soil 
snmplc rntlicr than indicating i f  SALS werc csccedcd (Raper and Brown et. a],). 
LANL concurs. LANL will includo the actual data. 

. .  4 1. S.S.2 Rcnicdintion Dccisions and Invcstigntion Objcctivcs; .. 
p. 5-156- LASL indicates that the opcn burdopcn detonation units a r c  

operating undcr ;i permit. Tcchnicslly thcsc units are interim status and arc not 
pcrmittcd yet. 
LANL concurs. Tho words "interim status" will be added to the text on p. 5-156. 

32, 
agree with assumption nurnbcr 3 [that thc secondary contaminants of conccrn 
(scmivolatilcs, rncbls othcr than barium) do not hnvc a diflcrent deposition and 
transport mechanisms than HE, uranium, and barium so licld screening for thcsc 
three contaminants will allow LANL to locate probable high conccntrations of 
othcr potential contnrninnnts of conccrn]. This assumption is not valid and may 
not bc used. 
LANL$concurs. Assumption 3 is deleted and the following assumption is made in its 
place "HE and barium am tho most likely constituen:s to present a health risk and 
screening for those constituents may help defino the location of tho highly 
con t am i n a t EI d zo n o ," 

5.5.3 Data Xccds and Data @uulity Objcctivcs. p. 5-161 - EPA does not 

43. 
samplc from bclow the buried pipe at thc cnd of ttic pipe's lcngth, 
LANL concurs, Tho toxt has been revised to indicate that a sample will bo collected 
from below tho buried pipe at the end of the pipe's length, 

44 .  

5.S.3 Siimpling, S\!MU l G - O l O ( i ) ,  p. 5-164 - LAXL should also takc a 

5.S.42 Sirmpling, p. 5-167 through 5-171 - 



i. LXUL shall collect snmplcs a t  thc following depths at thc locations with 
the thrcc maximum barium values: 0-6 inchcs, two fcct and fivc fcct. Tllcsc 
samples shall be nndyzcd for scmfvolntilcs. metals, HE and cyanidc. 
LANL shall provide information on thc correlation bctwccn field scrccning 
for  barium using the XRF and laboratory analysis. 
LANL concurs. l A N L  will modify tho text, sampling tablo, and sampling figures 
to indicate that subsurface samplos will be collected. Per our discussion of 
August 8 1994, the detection limit for :ha field XRF is 10 ppm (me Attachment 
E), the laboratory datection limit is 0.2 ppm (method 6010), and the SAL for 
barium Is 5600 ppm. 

i i .  Tnblc 5-46 - LAXL shall indicntc what :inalysis shall occur for thc tcn 
additional samples which may be collcctcd bused on HE scrccninn, (only 3 
samplcs arc indicated in this table). 
LANL concurs, LANL will i nd icm in Table 5-46 that the s3me analyses witt be 
conducted on all of theso samplos. 

b. SWMU 16-016 (c) - 
i .  LASL shnll provide :I figure indicating thc location of MDA Y in relation 
to the drainage and samplcs to be collcctcd, 
LANL concurs, LANL will add tho boundary of MDA-P to the sampling figure for 
SWMU 16-01 6 ( ~ ) .  

i i .  Tablc 5-46 - LANL sh:ill provide an csp1an:ition why thc two out-of four . .  ... 
potcntial sarnplcs 1oc:itcd in this unit arc not be on;ilyacd for scmivolntilcs 
and cyanide as arc tlic samplcs in SJV?vIU 1641G(a). In addition, thc ublc  
show 8 snmplcs being anulyzcd. If field scrccning indicatcs barium may 
haw becn stored at this arca then LANL sb;rll b k c  corc samplcs :it 2 fcct 
and  5 fcct and annlyzc for scrnivolntilcs, mctds. HE and cynnidc. 
LANL concurs, LANL will add semivolatilos and cyanide as analytos to all eight 
samples for SWMU 16-01 6(c). Tho text will be clarified to remove tho 
suggestion that only four samples will ba taken. Per our discussion of August 8 
1994, LANL will collect a dooper additional sample, whom field scraoning 
indicates barium contamination. Thus, if barium contamination is ddtected at 
tho surface, then an additional sample will be collocted at 2 ft., and then an 
additional sample  will be collected at 5 tZ. if barium contamination is detected a: 
2 ft. 

-- 

iii. LANL sholl cxtcnd the we:i of snmpIinF: to the intcrscction with Caiion 
de Vallc rather than stopping at 210 fcct. A snmplc should bc sent for ful l  
laboratory anitlysis cvcry 30 fcct until this intcrscction occurs. Ficld 
scrccnjng may bc u s ~ d  to potentially dctcrniinc thc latcriil cstcnt of b;irium 
contamination in thc drainage ditch; howcvcr fu l l  dclincntion of thc cxtcnt 
of contamination, including dcpth, will bc rcquircd. Tlicrcforc, for thc 
three highcst ficld scrccncd arcas for barium within the ditch. LXNL shall 
collect samples at the two foot dcpth and conduct full Iaborutory nnalyis, 

' 



LANL concurs. LANL will colloct these additional samples downgradient to the 
Canon, Also, LANL concurs with taking additional depth samples in the ditch, 
The toxt and fisuros will bo modified to reflect this change, 

c. S l W  16-010 (h), pa 5-169 - I t  is unclear from thc dingrams and tcst hcrc 
and in tlic rcst of the chaptcr whcrc the potcntid rclcasc of contaminants 
occurred. Text on pq;c 5-152 indicates that thc BE rcsiducs wccc cmpticd into P 
floor drain lowtcd OCI thc south end of tlic building which went to thc troughs. Is 
LtVL sampling under thc connections to thc drainngc troughs? LAXI, should 
provide a better cxp1:ination for their sampling rationale. In addition, sevcml 
samplcs should be t3;;en dcepcr than 0-6 inchcs. 
Posslblo rolooss points are: 1) the one axisting trough axit on the south side of tho 
building, 2) the throe fillod trough oxits on the south side of the building, and 3) the 
stainod holos in the building wall on tho south side of the building. This additional 
dotoil will bo added to tho work plan. LANL is sampling under tho drainage trough 
connoctions. We will modify the doscription of sampling to Indicate that in :he absence 
of positive fiold screening results, tho laboratory samples will include tho sampling 
points bonsath the troughs and beneath the holos in tho building. The laboratory 
samples will be taken from the surface and ci dopth of 3 ft or tho soil-tuff interfaco (if the 
soil-tuff interface is loss than 3 ft deep). Two laboratory analyses will be submitted per 
sampling location. 

d. SIVMU 16-010(1), p, 5-170 - LAXL shall conduct full Iaboratory analysis ut  a 
minimum of tcn sitcs rather than a miniinuni of thrcc sitcs. At the thrcc samplw 
with thc higlicst field screening rcsults an  additional samplc should bc colkctcd at 
two fcct or  tllc soiUtuff intcrlhcc (3 samples at 2 lict) and undergo full laboratory 
;i n a I y s is 
Per our discussion of August 8 1994, LANL will collect a minimum of threo samples 
with additional samples subrnittod for 1abora:oty analysis givon positlvo HE field 
scrooning. No subsurfaeo samplos will be diroctly allocated to this trough, Rather, they 
will be distributed per tho original plan among all tho troughs based on field scrooning. 

. .  

c'. South drainage, p. 5-171 - At the thrcc locations wherc scdiment traps arc 
samplcd, a dcepur snmplc :it the scdimcnt to tufT intcrhcc should also bc analyzed 
for SVOCs. mctals, HE and cyanidc. 
LANL concurs. LANL accopts additional samples at depth, and will also change 
sampling tables and figures, 

45 ,  5.9.3 Data Xccds and Data Quality Objectivcs, p. 5-275 - LAVE slid1 
csplain what is meant by "realistic csposurc scenarios". 
LANL concurs, The text will be rewritten to the following 'but the risk to human health 
romains to bo quantifiod," 

46. Design Criteria (DQO Step 6). p. 51SI - Test in thc first paragraph 
indicutcs that 30 samplcs arc :rdcquatc for an initid basclinc risk wscssmcnt 
while test in the second paragraph indicatcs that only 10 samplcs wil1 bc 
submitted for laboratory analysis. In addition, Table 5-52 indicatcs that 40 
scdimcnt snmplcs will bc scnt for 1:iborntor.v :inalysis. LANT, shall clarify how 
many samplcs a rc  zrctu~4ly bcing t:ikcn a i d  submitted for laboratory analysis. 

August 5, 194.1 Pace 1.1 



U N l  concurs. The dssign criteria paragraph 1 has boen clarified to the following: 
"A total of 40 laboratory samples [30 0 to 6 in, and 10 deop-surfac~/subsurfacd 
samples (6-12 in. or 12-18 in. or soil-tuff intodnco)] from Cnion do Vallo will bo 
submimd for laboratory analysis, Tho purpos~ of surfaco sampling Canon de 
Vallo is to obtain information about contaminant migration and transport. Tho 
samples will be located to providc opproximatoly uniform coverago of tho 
region of intorest, Goomorphologic mapping will provide information on the 
heterogeneity of sediments and rock outcrops in the canyon bottom, In Caiion 
do Valle, 30 sediment traps and associated water will bo solcctod so that a 
sample for laboratory analysis is taken approximately every 200 ft, These 
samples of sedimont traps will bo solectod to provido adequato coverage of the 
diversity of sediments in tho canyon, based on the geomorphologic mapping. 
Professional judgment suggests that 30 samples will be adequato for a 
baseline risk assessmen?." 

47.  
Logic (DQO Step 5) indicatc that subsurfacc sampling is bcing performed. Thc 
sampling indicated is not considcrcd subsurfacc by EPA. The top two Ccct arc' 
considcred surfacc soils. LASL shall rcvisc tcxt in rcsponsc to this commcnt. 
It is unclcnr from tlic tcxt how many snmplcs will be sclcctcd from below thc 0-6 
incli depth. LANL sliall providc clarification. 
LANL concurs. LANL agrees with EPAs definition of subsurfacd soil, and samples 
deeper than 6 in. will be considered dCQp-SUrfaCe samplas. This will be clarified in the 
text. LANL will retvrito the section describing selection of the samples from below 0-6*, 
The hierarchy of biasing is: 1st) samplos with positivo HE field screening results; 2nd) 
tho highest Ba samples by field screening to a total of 10 samplos below 0-6". . 

5.9.4.2 Sampling Cation de Vallc, p. 5-184 - Text licrc and undcr Decision 

4 s .  
of thc site Imcd on the 19S4 ncrinl pltotogriiphs or lndicatc on Figurc 5-41 thc 
locution of thc original thrce burning areas. 
LANL concurs, LANL will indicate the approximate former location of the three burning 
pits in MDA R. 

5.10.1.1 Description and History, p. 5-136 - LANL shall provide n figure 

39 .  5.10.1.2.1 Nature and Estcnt of Contamination, p. 5-187 - W h y  arc tlic 
potential contarninants of concern (PCOC) diffcrcnt than thc contaminants 01' 
concern listcd (c.c. sernivolatilcs, fucl oil). Tablc 5-53 should include thusc 
potcntial contaminants. LASL Shill1 rcvisc thc tnblu to includc d l  contaminants of 
concern.  
LANL concurs. LANL will rcvisc Tablo 5-53 to indud0 somivolatile organics. 

50. 

a. Paragraph two - Tlic prohabilitics for thc statistical ;innlysis arc low: EPA 
would likc to scc' u probability ot' 90% if 10% of the sitc \vas contnmin;rted for the 
surface. Therefore, L A S L  shall tnkc 22 nc;ir surface snmplcs. 
LANL concurs, LANL will modify tho  text and tha sampling figures and tables to 
indicate that 22 near-surface samdes will be collected. 

Dcsign Criteria (DQO Sttp G), p. 5.193 - 



b. Paragraph tlircc ., Thrl prob:ibilitics for the statistical ;rnalysis sccm low: 
tircrcforc, EPA would likc to scc P probability of 90% if 15% of thc sitc is 
contaminated or 15 samplcs from the drainage. 
Par our discussion of August 8 1994 on the likely homogeneity of the potential 
contamlnotion in tho drainages, LANL will not modify tho original sampling plan for tho 
drainages, 

51. 5.10.4.2 Sampling, p. 5-197 - 
a. 
becomc biased sarnplcs which will bc collected at obvious drainages near the 
canyon rim and the topographic dcprcssions within MDA-R. In  addition. if thc 
bottom 6 inch intcrvai is above background for radiation, barium or HE, then i t  
should bc submittcd for 1abor:rtor.v nn:ilysis. 
LANL concurs. LANL will modify the text to indicate the approximate location of theso 
biased samples, U N L  will also indicate in the rovised text that i f  tho bottom interval is 
above background, than this interval will be submitted for lab analysis, 

b. Fourth parnjpph.  Eight drill corcs - If LAXI,, only takes onc of the 1-6" 
samplcs for analysis then thc :rctual vcrticnl cstcnt of contamination will bc hard  
to dcfinc. Rathcr, if one of thc scgmcnts other than thc bottom 5 inch scgmcnt 
tias 3 positive rcading thcn LASL shall also submit thc bottom segment for 
laboratory analysis. If the bottom scgmcnt of the core segment has P positivc 
rcndin: thcn LANL shall core dccpcr, and takc an additional sample c v c q  two 
fect unt i l  no positivc rcndings :irc madc for HE. radiation or  barium, LAXL shall 
nlso snmplc and analwne the 15 randomizcd three-foot corcs in the same rnanncr, 
tlicrcby defining tliu dcpth of :my contamination. 
LANL concurs, LANL wilt submit an additional core segment for labontory analysis 
whoro thoro is a positivo field reading. We will core dCOpQr if the bottom segment has 
a positive reading and take an additional sample every 2 ft. until no positivo readings 
ara found. This approach holds for both 3 ft. and deep cores. Tha appropriate text for 
this aggregate will be modified. 

52 ,  5.10.4.3 Laboratory Analysis, p. 5.199 - LASL shall submit a list of the 
scmivolntilc organics for which analysis is being conducted. 
U N L  is proposing to analyze tho full complemont of SW-846 Method 8270 

somivolatilo organics, The roforonce to PAHs in Tablo 5-55 will be deloted, 

Second pnrqyaph, - EPA recommends that of thc rnndomtcd samples sis 

~ ~ J J - ~ C C .  IVnstc. Disnosnl k b $ i s ,  SIVhfTk If499 I 16-0161 il b l  

53. S.1I.l.l Description and History, p. 5-202 - SWMU 16-016(b) - \'hat 
types of HIS contamination wcrc found i n  tfic CEARP licld survey and  a t  what 
:imou n ts? 
The reloaso site data  basc montions HE as a COC and cites CEARP. LANL has no 
information on tho specific types and amounts of HE used, but we hypothesize that the 
indication of HE was a positive HE spot test, 

54,  5.11.3.3 Sampling, SW,MU 16-009, p. 5-210 

;I. Thrcc samplcs ovur this ;wca (:ipprosirn;ltcly tS0,OOO sq. ft.) is not adequate. 
Ld4NL shall nnnlyzc n minimum ot' twenty sumplcs from this area. If 3 surfacc 
soil sample indicatcs r:idiouctivity or b:irium levels :ibove b:ickground then the 



bottom portion of 'the 3 foot interval should also bc sent in for analysis. This 
extra sample should be in addition to thc minimum of twcnty samples requircd. 
In  itddltion, LANL docs not  know that this :;rea was not uscd Tor liurning 1IE; 
thcrcforc fifty percent of the samples should. a t  least be field screened for BE. If 
field screening indicates positive rcsufts then Inboratory annlysis should occur for 
those samples. 
Par our discussion of August 8 1994, LANL will apply 3 25 ft grid ovor tho location of 
highest expected contamination, the former 100 by 100 ft bermcd area, From thcsa 25 
field screening locations five laboratory samples will bo solected based on field 
screening rasults for barium and radiation. Per our discussion, WG will nor us0 the HE 
spot test on theso samples, This revisad sampling plan will also indicate that in the  
case of positivo screening hits on the surface, tho bottom portion of the 3 ft. cores will 
be sent for separate lab analysis, 

b, LRNL shall providu 3 better csplnnation of how sarnplcs will bc collcctcd from 
this arc'a. .4rc 6-inch scctions from crrch thrcc foot core bcing scrccncd as in 
other parts of the work plan, and then will that 6 inch snmplc bc sent for analysis 
if field scrccning indicates barium o r  radioactivity above background? How and 
ovcr what intcrval will tlic snrnplos I J C  hornogcnizcd? 
M N L  proposos to screen three 64. core segments (one per foot), and tiold screening 
rosults will be usod to select on8 cor0 sogmont for laboratory analysis, If thero are no 
positive fiold screening indications, than LANL will submit tho 72 to 18 in. cor0 
sogmont for laboratory analysis. Tho text will be clarified, 

c. SWMU lG=OlG(b), p. 5-23 - A n y  surface samplcs with positive HE rirld 
scrccning results sliould be sub!nittcd for 1:iboratory u-~nlysis. 
L A N L  concurs, The text will bo rawritton to indicate that all positivo HE screening 
rosults will be submitted for laboratory analysis. 

_Tri-3_6 lvn>tc t . . ! . ! ~ ~ i ~ a ~ l  tc. s w ~ u ~ ~ ~ ~ ~ ,  
sw,wc' l r j  - r)c)y (;I 1 

5 5 .  5.12.42 Sampling:, p. 5-222 - SWMU 16=007(a) - 
a. LANL shalt not homoycnizc over the 5 ft. corc interval for one s:irnple. LANL 
shall obtain samples from 6 incltcs or lcss of corc. This will allow for lcss 
dilution of the sample and makc i t  easier to dctcrminc tlic depth of any 
contamination. 
LANL concurs. LANL will screen the 5-ft. cores at 6 in. intewals, 

b. Thc original description of tlicsc ponds indicrrtcs that material w:is probabty 
dcpositcd bctwccn S and 10 fcct dcpth from the surfacc: thcrcforc, cores to u 
depth of 10 feet may not ndcquatcly dcfine thc possiblc contamination. LANL 
slinll corc' to o dcptli oT 15 I'cct :rt tach sclnipling location. Should ficld scrccning 
not indicntc m y  potcntial contarnin:ints of conccrn thcn LANL slid1 submit a 
samplc from the $10 l't. depth for two out of the thrcc cows drillcd in cadi pond. 
This will makc a total of S suniplcs sent for laborntory analysis,' 
LANL concurs. LANL will corc to 15 17 and tako 12 fiold screoning samples por cor0 
and 3 laboratory analyses per pond (total of 708 field screening and 12 laboratory 
analyses for tho SWMU). Details ot this plan will bc provided in the work plan rovision. 



OU 1082 NOD l+tponw 

iModificd Sampling Plan with Example Biasing Rcsulb 
Prcsen t surhcc 
Icvul 

soil - tuff 
in tcrfrrcc, 
cstinatcd 8-10 ft 

I field ~ m n l n g  locations 

+ a potriHvc field xrwning locations 

L 0 Ynmplclr wbmittcd for laboratory an~lysb, @srn this pittrem of field scrlr.ning hits 

5 6 .  SWMU J6=00S(:1), p. 5-224 - 
a. LAST, shall not hornogcnizc over the 5 ft. cor" interval 11s above. but should 
obtain s:implcs from 6 inch intcrvnls. Should the bottom 6 inches of corc indiwtc 
potcntial contnminants of coiiccrn (PCOC) thun the depth of conbmination should 
bc dclincntcd and an additional 5 ft. core should bc mkcn. Tlzis corc should 3Iso 
bc scrccncd and :in additional sample analyrcd whcrc any PCOC arc indicatcd. If 
no PCOC arc indicatcd then the sample 2 ft. bclow thc last positivcly iicld 
scrccncd intcrval for PCOC should bc subrnittcd for analysis. 
LANL ccncurs. The general strategy for these cores will be similar to that described for 
SWMU 16-007(a). LANL will collect 6 in, core segments through field screening (12 
por core for a total of 48 with emphasls on tho pond Sottom/soil-tuff interface) and 
submit two core sogmants for laboratory analysis par cord based on scrmning (total of 
8 laboratory analyses for the SWhlU), In cases where the bottom 6 in. indicate 
contamination, the corcs will be continued so that a 'clean' sample can be collected. 
Dotails of this plan will be provided in tha revisod work plan. 

6 

0 

-- 

e 
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OU 10H2 NOD Rmpons- 

Modified Sampling Plan with Extlmplc Biasing R w d t ~  - 

Ptcscnt surface 
lcvcl 
%il-hlff 
intcrftlcc 

' 

L - aarnplcs submittcd for laboratory analysb, givcn this pnncm of ficld hlb 

b. A comparison of Figure 5-46 and text for s;~mpling of this SWMU is 
confusing:. LANL shall csplain the total numbcr of corcs thnt will bu tnkcn and 
field scrccncd for PCOC. 
LANL concurs, and tho text wilt be clarified. Seo rosponse for 56a, ' 

TA-13 IP-Site). $ X V . ~ ~ ~ ~ l J - ( l ( l ~ ,  13-004. 16.035, rtj.o34 

5 7 .  
explanation or bcttcr history description for SLVMUs 16.035 and 16-036. Why 
does LASL suspect contamination bcncatli the bunkers? 
L A N  will oxpand tho historical doscription of SWMUs 16-035 and 16-036, U N L  
suspects historic contamination bocauso of several memos (writton by Buckland in the 
Iatc 1940s) that suggestod polonium contamination in the bunkers, Sinco polonium 
has a short half-life (138 days), this contamination would have docayecl in the 
intervening years. Other constituonts are likely to be of minor Importance. This 
information will be clarified in the work plan. In summary, LANL does not expact 
current contaminatjon at t h d m  SWMUs. 

5.13.1.1 Description and History, p. 5.229 - LANL shall provide an 

SS. Dcsign Criteria (DQO Stcp 6 ) .  p. 5-234 - SlVMUs 13404, 
16-035, and 16-036 - What percentage of these SWMUs is snticipatcd to 

be contaminated? LANL indicates two very difl'crcnt levcls of contamination and 
probability of dctccting that  contamination. LASL shall provide an explanation 
l'or thc sampling size. In addition, EPA would prefer to scc a minimum of 309" 
probability of determining il' cont:imination is prcscnt. 
Givm the historical information provided in rasponse to specific commsnt 57, LANL 
does not expoct any significant contamination within those SWMUs. As discussod on 
August 8, 1994 we view this as a 'not vory sorious' SWMU that doesn't warrant 90% 

AuKuut 5,19P.I 

. 



cartainty, Thorefore, tho samples roprosent an extonsivo sampling of thoso units to test 
this assumptlon, 

5 9 ,  5.13.4.3 Sampling, p. 5-239 - 
a. Figurc 5 - 4  docs not show thc location of the dminngc or drainage sarnpks. 
L A X  shall providc P figurc with this information. 
Figure 5-48 does show the dninagas in detail. The figure will be revised to show 
those foatures more cloarly (as was done for drainages in Figure 5-41), 

b. In addition the survey grid (Figurc 5 4 )  docs not cover thc cntirc S t V M U  X3- 
002. 
The boundary for SWMU 13-002 was drawn basod on the cloared area in a 1948 
aorinl photograph. Visual inspection of tho SWMU shows an area of high 
concentration of bouldors about 200 ft from tho firing point. We hypothesize that this is 
the limit of tho bulldozed area. Sampling is not designed to continue beyond this point 
for SWMU 13-002 (tho additional samples are for SWMU 13-001). This information 
will be added to the text. 

LANL shall providc an explanation for this. 

c. It is unclrriw from tcst how tlic 3s snmpIcs for Inborntor?, annlysis will be 
sclectcd from this firing sitc. Shntlow surface sampling (0-1s inchcs) in 
promincnt drainages and topographic lows could bc used to supplcrnent thc grid 
samplcs. 
LANL concurs, LANL will rawrite to clarify the text. Rather than collecting samples at 
randomized grid locations, samples will be biased to prominent drainages and 
topographic low points, Tho proposad samples in tho north and'south drainago 
channels will be collocted to represent the 0 to 18 in. soil profile (in 6 in. increments) 
rather than the 0 to 6 in. layer. 

. 

d. SJVMUs 13-004, 16-036. and 16-035, p. 5 - 3 0  Bnscd on thc rcsponsc to thc 
questions on DQO S t e p  6 and Description and History abovc. EPA may dctcrrnlnc 
that additional snmplcs wiil bc rcquircd. 
SWMU 13-004 has not been located with any certainty, Since the potential 
contamination at SWMUs 16.035 and 16-036 was likely to bo polonlurn (with a half-life 
of 138 days), LANL requests that the numbor of samples remain at four for thoso 
SWMUs. Not0 that theso samples are being analyzed for metals, uranium, SVOCS, 
asbestos, and HE - so other constituents will be found if they are present. 

6 0 ,  5.i4.1.1 Description and Kistory - 
a. SWW' LZ-OOl(a), p. 5-245 - What type of €€E was used in expcriments in the 
firing pit? LkIrVL shall providc ;I bcttcr description of thc activitics which 
occurred at this unit. 
Since this was a WWII site, tho primary HE used would have likely been Comp B (TNT 
and RDX) and Baratol (TNT and barium nitrate). This firing pit was built in early 1945 
and abandoned by ectly 1950, Memo 1 1-00002 (no author 1944) states that blast 
pressures of 7 000 psi (476 atm) could be expected against the nose cones of TA-11-2 
and TA-11-3, The firing pit was built almost immediately neer those buildings wore 



built. Givon that they were abandoned within fivo years, it is likely that testing nose 
conos occurred only for a few years until they dotorminod tho optimum nose cone 
structure for the buildings. This information will be added to tho text. 

b. LANL shall provide a figure with morc detail of thc S V M U s ,  as Figurc 5-43 fs 
good for an ovcrdl picture. but docs not h a w  thc dchil rcquircd to cxaminc 
SWMU sizc and locations. 
UNt concurs, L A N 1  will provide a more detajled map of K-Sito as c1 new figure. 

Since this was a WWIl site, the primary HE used would have been Comp B (TNT and 
RDX) and Baratol (TNT and barium nitrzte). This information will be added to the text. 

c. SWMU ll-OOl(b), p. 5-245 - What type of HE was uscd at this sitc? 

d. SWMU 1140.1, p. 5-2.17 - JVhat type of HE has been used at this SW,MU? 
Eecause this drop tower was constructed in 1956, the arimary HE used would have 
besn plastic-bonded axplosives (containing primarily HMX, TNT, RDX, TATB). This 
information will be addod to the text. 

c. SWMU 11-002, p. 5-238 - I-Zm this unit bccn uscd since L992? Docs thu unit 
hnvc interim status and will it rcccivc n pctmit? 
According to the currant €SA-1 Group Leader, Paul Smith, tho burn pit is currently 
used. Tho building manager of TA-11-24 states that the pit has beon usod in the last 
year or two and will be used extensively during the next three years. The pit is not 
used for waste disposal, rather it is an experimental unit - individual experiments are 
permitted by the state. Attachment F is the cover page of a recent permit application 
for a serios of experimental tmts to simulate transportation accidents involving fuel, 
high explosives, depleted uranium, and potyurethane. 

5.14.1.2.2 Potential Pathways and Esposurc Routcs, \[ ' l 4  p. 5-250 - What is thc schcdule for use of this sitc? What is thc date for 
decommissioning this sitc? LANL shall submit work plans for thc subsurface 
potcntiol rclcasc situ within 90 days of rcccipt of this NOD. Bascd on the 
rcsponsc to the nbovc qucstions work on subsurfircc units may or may not bc 
dcfcrrcd unti l  thc sitc is decommissioncd. 
Per our discussion of August 8 1994, this sit0 is used for experimental drops at most 4 
times a year. The bum pit currently is usod more often (36 burns schedulod for the 
next three years). LANL will submit sampling plans for theso subsurface sites within 90 
days. Per our discussion of August 8 1994, a single coring under t ho  asphalt will be 
eollocted for each site, 

62. 

a. Thc drainage o r w  from SWMU ll-OOG(c) should also bc sampled and undergo 
analysis for the full suite of anolytcs. 
LANL concurs. The majority of tho area within the SWMU boundary is a cement 
troush that originally discharged 10 ft from the south drainage. However, this trough is 
broached 50 tZ from the  drainage, and an erosion channel has developed. LANL will 
take two 0 to 6 in. surfclco samplcs, one at tho sediment trap beneath the trough 
breach, and one at tho sediment trap 10 ft from tho south drainage. Thoso samplos 
will be analyzed for the full suite of analyses. 

5.14.4.2 Sampling, p. 5-2% - 



b. North and South drainages - A11 the samples should be submitted Tor a fuIl 
suitc laboratory analysis not just thc first and last. 
LANL concurs. Tho DQOs and sampling plans will be updated to reflect this change. 

5.15 T A - U U  c A P " W Q ,  FFVMTi 11 -W(C), s w>vrs i ~ -o i i (a -c )  

63. 5.15.1.1 Description and History, p. 5-260 - LttSL shouId providc the 
dntcs of operation for all thesc outfdls. 
As stated in the work plan, all of the outfalls excopt SWMU 11-005(c) are still active, 
SWMU 11=005(c) was Installed in 1944 to sewe TA-11-2. A field visit in February 
1992 showed that the drain for SWMU 11-005(c) had been plugged at an unknown 
data TA-11-30 [associated with SWMU 11-01 1 (b)] was built in 7 959, tho addition of 
TA-11-30A [associated with SWMU 11-01 l(c)] was built in 1956 according to tho 
structuro list. The text will bo revisod to incorporate this information. 

64. 

a. Outfalb on moderatc slopes - LAXI, shdl collcct an additional sample for 
1:iboratory analysis 4-6 feet away from thc outfdl discharge point. 
LANL concurs, An additional soil core will bo taken 5 ft downgradlent from the outfall, 
If there am more than 6 in, of SQdimQnt, then deep samples will be also be COllQCtQd in 
m c h  outfall for laboratory analysis, The surface samplos will be analyzed for metals, 
SVOCs, and cyanide. The second sample (S in. taken at tho sail-tuff interface) will bo 
analyzed for metals, VOCs, SVOCs, and cyanide. 

5.15.4.2 Sampling, p. 5-26s - 

b. Par;rgraph four - Test indicatcs that two samplcs with tlic highest filed * 

scrccning readings will be sctcctcd for laborntory analysis. This contradicts text 
in Dcsign Criteria (DQO Step 6) on pagc 5-266 which indicates that "thrcc 
snmplcs per corc will be submittcd for fu11 laboratory analpis". LtLiL should 
clarify what analysis will bc conductcd. 
LANL concurs. LANL will clarify tho text on p, 5-266 to indicate that field screening will 
bo used to select two of the throe core segments that will be submitted for laboratory 
analysis. 

65. 1.16.1.1 Dcscription and History. C-11-00?: TA-11-12. 

visiblc in  any of' the acri:il photographs rcvIwed. Based on thc information 
provided it should probably bc inc1udc.d as a SWMU and be inctudcd in the 
pcrmi t .  
TA-11-12 is present on the July 15, 1954 version of Enginoering drawing R-128 and is 
listod as a laboratory building. I: is shown on utility map R-646 dated July 30, 1958, 
but no utility lines are shown servicing this building, According to the structuro list, it 
was a woodon frame building (7 ft wide x 9 f i  long x 8 ft high) built in Docember 1944, 
It Is not notod in 1983 or Iatat drawings. TA-11-12 is visible on an oblique photograph 
of the airgun targot range and appear, to be a construction shack, It was rOmovQd to 
salvago in March 1959, Photos from fvlarch 11 , 1958, indicate that TA-11-12 was 
fOCatQd on a poorly maintained dir: road. 

'p. 5-274 - LASL shall providc additional information on this unit. Is it 



TA-11-5 was the other laboratory building at this sits. TA-11-5 was built in 194.4 and 
removed In 1956. TA-11-5 was 6 ft wide x 32 ft long x 8 ft high. 
Tne CEARP report notes a 1950 memo that reported a chemistry building with "activo" 
samples Ogle (1950, 15-1 1-01 l ) ,  This memo cannot refer to TA-11-12, sinco the 
mom0 refers t o  unsatisfactory hoods. and poorly lit mtrancos and oxits. TA-11-12 is 
too smatl to hava multiple hoods and an entrance and exit door. This additional 
information will be added to the work plan. MNL contmds tha t  TA-17-12 was not a 
major laboratory facility, and should not be upgradod to a SWMU. 

6 6 .  

3. LANL shnll clarify thc sampling proccdurcs to bc uscd. Will thc cntirc 1 Y  
inches of core be an:ilycd 3s onc snrnple. Why 3rc 300 ml of corc rcquircd? 

5.16.4.2 Sampling, p. 5278 

LANL will analyze tho ontire 18-in, cord segmont, which will be collected using LANL- 
ER-SOP-06.10, RO. The reason for collecting an 1 &in. segment is that these 
structures have been decommissioned and bulldozed, which will have redistributed 
PCOCs from the surface to il shallow depth. 300 ml is estimated to be an adequato 
volume of material for all roquired analyses. Tho invostigation boundary on p. 5-27'" 
will be updated to reflect this information. 

b, For SWlLpu ll-OOI(c) which is ;I formcr burn pit, sampling should occur to 3 
feet in depth. LASL slinll take at h i s t  two samples pcr core, 
LANL concurs. LANL will collect a 3-ft core sogmont or to tho soil-tuff interface if it is 
shallowor. T h e  investigation boundary and the sampling plan for this unit will be 
updated. 

67. 5.17.1.2.1 Nature a n d  Estcnt of Contamination, p. 5-256 -LANL shall 
describe what is meant by the m a  has bccn clcaned. What docs this include? 
LANL concurs, LANL will include a brief description of the cleanup which included 
removing the empty boxes and cans, 

65. 
prcfcrcntinily snmplcd. If no sarnptc?; have o positivc scrccning Cor PCOC's thcn 
LANL shall send 2 samplcs collcctcd I'rom obvious down grndicnt portions along 
the cdgr! of the asphalt pad for 1:iborntory analysis. 
Based on a f idd visit, there is no staining visible in the norih drainage. This information 
will be addoc! to the text. There aro two obvious downgradiont sampling locations 
along tho north ond of tho storage area. Thoso locations am at the enstom sampling 
points on Figure 5-57. Semplas submitted for laboratory Qnalysis will be preferentially 
chosen from these locations in the absence of positivo field screoning. 

69. 5.17.4.3 Laboratory Analysis, p. 5-291 - 1VIi.v is L A N ,  conducting 
1nbor:itory :inalysis for VOCs wlicri s:impfcs :Ire being taken fronr ehc top 6 
i nchcs? 
LANL concurs. LAP:', will remove VOC sampling from Tablo 5-78. 

5.17.4.2 Sampling, p. 5 - 3 9  - Any 3rc3s of staining should be 



OU 1OY2 NOD Rcrponw 

70, Table 6-1, p. 6-1 EPA does not r,cccssnrily agrce with the criteria for no 
further action or dcfcrrcd action. Each unit wilt be evaluated separately, 
Undergoing voluntary corrcctivc action is not a rcason for dcfwrat. 
LANL understands that the regulators review oach site that LANL proposes for N f A  or 
DA on a case-by-cese basis. Theso criteria are usod by LANL to crcm consistency 
within the ER Project and to facilitate reviow of these sitos by EPA. We understand that 
now criteria are proposed for EPA consideration in a draft latter, dated June 24,1994, 
written in response to NOD comment 9 for the OU 1157 RFI Work Plan, OU 1082 has 
used the criteria that were current when each work plan was written. 

71.  6.1.2,1,1 Background, p. 6-3 

a. EPA docs riot approve defcrral of any site which is bcneath onc of thc open 
burddctonntion units (16-005(g>). Thcsc units must be sampled and 3 work plan 
submitted within 90 days dctailing the sampling of these units. Rcmovd of the 
interim status units which will rcccivc 3 permit will bc 3pprovc.d with concurrcncc 
of NMED, 
Por our discussion of August 8 1994, LANL will take one angled boring beneath the 
active open burn unit. A sampling plan for this unit will be provided within 90 days. 
Tho closure plan for the TA-16 open burn units that w3s requested in the August 8 
conference call is presented in Attachment G, 
I ) ,  SJVMU 16-01O(d), p. 6-4 - Has this unit also bccn convcrtcd to a burn 
table and is it currcntly active? 
This burn slab has beon converted to a burn table, and the text will be clarified to 

. rofloct this change. 

72. 6.1.2.1.1, Rationale for Recommcnd~tion, Inactive Surfwc 

With concurrence from NMED, LANL may rcqucst removal from the permit via 3 
Class 3 permit modification, 

Irnpaundrncnt. p. 6-7 - Bas SMED approved the actual closure of this unit? 

NMED has recently approved the closure of this unit (SWMU 16-008(b) the hypalon 
pond), and a copy of this lettor (datod June 7, 1994) has been attached to this 
rosponso (Attachment H), The text wlll be modified to reflect this information. 

73. 
this unit from the permit by D Class 3 pcrmit modification, If this unit did not 
hnndlc o r  manage solid w s t c  thcn it should not bc listcd as a SW3lU. 

6.1.3.1,l Background, SWMU 16-010(g) - LANL may rcyucst rcmoval of 

IVitlr approval from SMED, LAXL rnny rcquest removn1 of the foIIowing unit< b:’ 
:I Clnss 3 modification from the H S W A  portion of the permit: 

16-012 (d.i.j,l.ni,n,t,u,s) 
16-012( p) 
I G-OI.2( n2) 
11-01 1 (c )  
16 - 0 0 G ( f) 
LANL will include these units in the next Class 3 permit modification. Approval from 
NMED will also be requested. 



74 ,  
covcrcd under closure rcquircrncnts. LASL may rcqucst rcmovnl of this unit 
from the HSWA portion of thc RCRA permit by P Class 3 pcrmit modification. 
This unit is currontly undergoing regulatory approval. WNL wili includo this unit in a 
futuro Class 3 permit modification with approval from NMED. LANL recontly submitted 
a rovised closure plan for this unit. NMED issued an NOD on the initial plan and LANL 
is currently responding. 

MDA P - XMED has tltc lend for this unit and all activities should bc 

R C  
I s, 6.1.5.1.3 Rntionalc for Rccommcndation, S\YMU 12-007 

that it docs not meet thc definition of a SW;Mu. LAXL rnny rcqucst rcmoval of 
this unit from the pcrmit by a Class 3 pcrmit modification. 
LANL concurs. The text will be modified to indicate that :he unit does not meot the 
definition of a SWMUa LANL will include this unit in the next Class 3 permit 
modification. 

p. 6-14 - Thc rcason to recommend this unit for no furthcr action should bc 

76. 
cnsurc thcrc! will bc no rc1c:isc of m:itcrinls from this SIVMTJ. If the SWMU is 
defined by thc arcs of the fcncc then investigation of this sitc may be dcfcrrcd 
until complction of the cxpcrimcnt, 
The buffer zone around tho experimental pots onsures that  no relensa from the unit, 
which is definod by tho fonce, will occur. 

6.1.5.2 LMDA S, SWMU 11-009, p. 6-14 - W h a t  proccdurcs arc in placc to 

7 7 ,  
appear sufricicnt to no further x t i o n  this SWMU. This unit should bc 
invcstigatcd and P sampling p h n  should I>c submitted within 90 days. 
Por our cliscussion of August 8 1994, U N L  will submit a sampling plan to collect 3 
sludge sample from this tank within 90 days. 

6.1.5.3.1 SWMU 16-00s'(n), p. 6-16 - Archiv:II information docs not 

I S ,  
building TA-16-101 othcr t h a n  a guard housc? If' this unit only scrvcd :I guard 
house thcn EPA concurs that no I'urthcr action is required. 
There was never any usc for TA-16-101 othcr than a guard house, and tho tOxt will bo 
rewritten to indicate this fact. LANL will includo this unit In a futuro Class 3 pormit 
modification, Approval from NMED will also be requested. 

6.3.5.3.1 SWMU 16-005(0), p. 6-17 - Was tlicrtl Cvur any othcr use for 

7 9 ,  6.1.5.5.2 Rccommcndntioti SWMU lG=OOG(h), p. 6-15 - W h y  is this listed 
3s an nctivc scptic system when thc gu;ird housc it serves is inactive? LAXL mag 
rcqucst rcmovnl of this unit from the pcrmit. 
The guard house is used periodically as an alternate access point for construction 
equipment. LANL will include this unit in a futurt; Class 3 permit modification. 
Approval from NMED will also be requestod. 

SO.  6.1.5.7 Rcst HOUSCS SWMUs tG-012 (;I-%) and ll-OlO(a), 
What is thu !'unction of the drains :issociatcd with t l iu  rcst houscs? 

Why do thc drains lend to Iiigh*csplosivc sunips if  tlicrc is no problcni with tlic 
handling of' HE at thesc sitcs, L A 3 L  needs to providc additional information prior 
to considcrution of no furthcr action h y  EPA. Fijiurcs should bc provided. 
Per our discussion of August 8 1994, LANL will provide a better description of these 
rest houses in support of the  NFA proposal rather than provido figures. Of the SWMUs 

p. 6-19 



listed, only SWhilUs 16=012(k,r,s) have exterior drains, and tho sumps associated with 
those SWMUs will be sampled as described in aggregate 5 2  of this work plan, 

S1. TIN t'ollowing uniu do not nwd to bc addcd to thc permit: 

SWMU 16-007(8) 
SWikIU 11-003(a) 
SIVMU 11-00s 
SWMU ll=010(b) 
LANL concurs, 

Auh'uut 5,1994 

SWlcIU 37-001 
C-11-003 



Department of Energy 
Field Oilice, Albuquorque 
Los Alamos Araa Officc 

Los AlamoS, New Mexico 87544 

AN f 7.Wd 

Wllliam K. Honker, Chief 
RCRA Pormlts Branch 
U. S. Environmental Proractlon Agency 
Region 6 
1445 Ross Ave., Suite 1200 
Dallas, TexaE 75202-2733 

REI Reoponse t o  Notice o f  Deficiency ( N O D )  for OU 1082 RCRA 
Facillty Invest igst l on  ( R F I )  Work Plan 

Dear Mr. Honkert 

Enclosed is t he  response t o  the NOD f o r  the OU 1082 RFI Work 
Plan which was submitted t o  your  oEfice f o r  review on 
J u l y  1 6 ,  1993. Environmental Proceceion Agency ( E P A )  NOD 
comments were received at  the LOB Alamon Area Office on 
July 18, 1994. 

A teleconference ca l l  t o  your staff w 8 8  initiated on 
August 8 ,  1994, We have formulated many of our responses i n  
accordance w i t h  the guidance we were given during t h i s  
discussion, and we have referenced t h l a  dialogue, where 
apalicsble, w i t h i n  our responses However, during t h l 8  
discussion, several ltems were Identified ao EPA concerns that 
would be more appropriately addressed at  the programmstie level 
rather than specifically wi th in  t h i s  NOD responoe. These items 
have been identified I n  the enclosure and we are currently i n  
t h e  ptoceso of developing respansee which w i l l  be delivered t o  
EPA a t  a later date, 

We are also tequlreC t o  deliver, wAthin 60 days o f  the receipt 
oi your NOD, smpl lng  plans f o r  the omps  sited i n  deficiency 
number 18. This material wlll be sent t o  you no later than 
September 16 ,  1994. You also requested t h a t  additional oamgllng 
plans and other material sddresslng daflciencles number 71 and 
77 be provlded w i t h l n  90 aaye of receipt of t h e  NOD. T M S  
materlel w i l l  be sent t o  you no later t h a n  October 16 ,  1994. 
Addit ional ly ,  the sampling result8 f o r  NPDES outfall number 
EPABSAOSG will be Bent t o  you a8 Boon as they are, received from 
the snalytlcal laboratory, Pending your approval of a l l  them . 
dellverables, t h e  revised work plan incorporating a l l  changes 
outlined in our responses will be submitted t o  EPA by December 
1, 1994'. 



William K. Honker 2 

Should you have any questlons o r  concerns ,  please call me ar 
(505)  665-7203, or  Bonnie Koch, S c l e n t e c h ,  at ( 5 0 5 )  665-7202. 

LAAMEPtZTT-809 

Since rely, 

e Program Manager 
Envlronmental Reotorat ion 

Program 

Encloou re 

cc w/enc losu te  I 

K .  Slsneros 
New Mexlco Environment Depsrtment 

Senta Fe, New Mexico 87502 

1190 St. Frsncia Dc. 
P. 0. 6OX 26110 

W. Spurgeon, EM-452, HQ 
T. Taylor, AAMEP, LAAO 
8 .  SwanrCon, NMED-AIP, LANL, 

K. Boardman, ERPO, A t  
J. Levlngs,  ERFO, AL 

MS- J9 9 3 
RPF, LANL, MS-M707 

ce w/o enclosure1 
K. Schenck, Sclentech, LAAO 
B. Koch, Sclentech, LAAO 
T. Bacs, EM, LANL, MS-3591 
D. Mclnroy, EM/ER, LANL, 

E. Mart ln ,  CST-6, LANL, 

MS-M992 
K. Hargls, EM, LANL, MS-J591 

MS-E525 
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November 21, 199; 
EM/E R :94- J450 
M992 
505-667-0800 

* .  . .  . Mr. Joseph Uotelle, Chief ' 

Environment, Safety, 'and'fiealth Branch' ' ' . 
US Department of Energy 
Los Alamos Aroa Office, MS A31 6 
Lo$ Alarnos, NM 87544 

Dear Mr. Votella: 

SUBJECT: RESPONSE TO NOTICE OF DEFICIENCY (NOD) 
CONCERNING OPERABLE UNIT (OU) 1082 RESOURCE 
CONSERVATION AND RECOVERY ACT FACILITY 
INVESTIGATION (Rf l )  WORK PLAN 
WORK BREAKDOWN STRUCTURE NUMBER 1.4.2.6.1.7.1.2 

Enclosed is the Los Alamos Nationzt Laboratory's revised work plan pages 
incorporating all changes required in the Environmen:al Protection Agency's (EPA's) 
Notice of Deficiency concerning the OW 1082 RFI Work Plan and a certifica:ion form 
signed by the appropriate Laboratory official. The NOD was received at the Los 
Alamos Area Office on July 18, 1994. LAN1 stated that those revised pages would 
be delivered by December 1 , 1994 in :he response to the EPA NOD that was 
transmitted August 17, 1994 

The enclosed revisions show the comments from the NOD indicated in the margins 
and the teM cahangos highlighted. L A N 1  has also provided a coversheet that 
indicates where responses to specific NOD comments are locared, A documented 
qualrty review of the enclosed response has b s n  performod in accordance with 
procedure LANL-ER-AP-01.3. 

. 

Please let me know if there are questions about this response to the NOD, or contact 
Brad Manin of my staff at 667-6080, I would appreciate having the response and the 
signed ceflificntion form sent to the EPA, Region 6, by December 1 to meet the 
required deadline. 

. Environmehtal Regomtion 

J Jlrfr 

4 Enclosure: Responses to NOC 
* Cenif ica ti on F o n  



CERTJ FICAT10 N 

I cenify under penalty of law that these documen:s anc! all attachments 
were prepared under my direction or supervision in accordance with a 
sysrem designed to assureathat qualified personnel properly gather and 
evaluate the information subminod. Based on my inquiry of the person 
or persons who manage the system, or those persons directly 
responsible for gnthoring the information, thQ information suSrnittod is, 
to the best of my knowledgo and belief, true, accurate, and complete. I 
am aware rhat there are significant penalties for submining false 
information. including the possibility of fine and imprisonment for 
knowing violation, 

Document Title: 

for RFI Work P Ian fQLuJx02 

Name: 

Los Alamos National Labora:ory 

Environment, Safety, and Health Branch 
DOE-Los Alamos Area Office 

Date: 



Mr. Vozella 
November 21 , 1994 EM/ER:N-J330 
Page 3 

Cy: T. Baca, EM, MS J59l 
J, Shipley, EM, MS J591 
6, Manin, CST.6, MS E525 
B, Koch.; LAAO, MS A316 
J, Levings, ERPO, MS A906 
EM/ER File, MS M992 
RPF. MS M707 

50, w/o enclosure 
, 



5 3  HE Sumps and Actlvo O u M l  ot TA-16.260, SWMUS 16603(k), 
16421 (c) 

53.1 Background 

This aggrogato conslsts of 13 hlgh QXDIOSIV~ sumps, their drain lines, tho 
outfall, and tho WOll-dOflnQd drainago chnnnol associotod with TA-16-260 

(Fi5. 5-27; Tablos 5-21, 5-22), Tho sumps h a w  beon dosignatod SWMU 

16403(k) and the outfall as SWMU 16=021(c). The outfall Is permitted as 
EPA 05A056, A genoral bnckgrcund discussion of sumps and their operating 

prlnciplos is Given tn SUbSQCtiOR 5,2,1. 

The out:ell rocOiveS offluent from the sumps, as shown on Laboratory 

drawing 13Y-1920756 (Pairnor anu Abercrombio 1991 , 15-16-366). Each  
sump flows into a trunk llno that dlschclrgos to tho outfall. Sump S14, sowing 

of Sum? S15 Is pluggod and tho sump Is no longor actlvo. 

Bay 25 on the Southeast ond 01 TA.16-260, has boon removed. Tho outlet 

TA-16.260 is an HE machining facility that procGssos large quantities of 

expioslvos, Machino rurnlngs aro rOUtQd to tho sumps as waste. Tho 
drainago channel irom t h o  outfall is contaminatod wlth explosive wasto, 

including barium nitrnto, t h o  primary ingrediont In t ho  oxulosive bnratol. 

In 1966, thQ l O 4 t  WldQ loading dock on tho roar (nonhonst) of TA-16-260 

was fOrnOVQd. New sumps wlth wator-tight alumlnum llnors wero InStallQd 

adjacent to tho northeast lmll of TA-16.260. HE-contnminmd dlrt undbrtho 

old sumps was romovod and replacod wlth cloan, compactod earth. PCOCs 

are listed in Tablo 5-21. 

5.3.1.7 SWMU Dcscrlptlon and Hlstory 

SWMU 16-003(k). SWMU 16-003(k) Is 13 HE sumps and drain lines 

associatod with TA-16-260. Sump dlmonslons aro 90 In. by 36 In. by 31 In. 

(1 aach) ond 176 in, by 36 In. by 31 in. (12 o n c h ) . ~ ~ ~ I ~ e ~ r n o ~ ~ a ~ t l ~ ~ ~ ~ p ~  Yh. .  . I * , " . ' a -  *'* 
: 

sto'ol:ltds. . -  Tho  wasto conslsts primarily of HE, In 1970, Wildor classod the 
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Fig, 5-27. TA-16-260 and TA-16-260 groups, 
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PAS NO. 
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DESCRIPTION 
HE s m i  
TA-16-260 outfall 

0' 
0 
C 

- 

Pfi;V-Oi?iG T O p 1 3 T E W L  PABBCEU: 
HE m & i i  

HE m a & , i i q  

POTENTIAL RELEASE SITES AND POTENTfAL 
COtCIA?JiiJANTS OF CONCERN CONTAINED ltf OU 1082, 

TA-16-260 AGGREGATE 

HE LLETMS 



TABLE 5-22 

HIGH EXPLOSIVES IN THE TA-16,260 DRAINAGE CHANNEL 

Ouantltlos o! oxploslvos am givon in wolght porcont (wt %). Suriaco anmplos worn Inkon from tho 
sodimont. Most oamplos woro tPkOn along tho contor llno of tho dralnaQb channel, Distances itro 
approxlmnto, Tho sampling tochnlquo and analytlcnl mothod nro doscnbd In Baytos 1972, 15-16.275. 
Data from Daytoa (1970-1985, 15-16-278 to 15=16-268). Soil SALS: TNT I 40 ppm (0.004 wt %), 
HMX I 4 000 ppm (0,4 wt %), ADX I 64 ppm (0,OOM wt X), and barium I 5 600 ppm. 

* RFI Work Plan for OU 1082 5 - 8 7  



Cltlrptcr 5 Evaluution of Potential Release Sire ARgrqotcs 

use of HE as very hlgh and the probability of contamlnatlon In the outfall as 
very high. As shown in T'ablo 5-18, dlmQtllyl sulfoxlde was tno only solvont 

found by Pnnowski and Salgado (1971,15-76-038; LANL 1989,15-16-361), 

Currently, solvents are drummed to prevont their reaching the sump. 

Tho two sumps sowing machining Bays 22 and 23, anC 24 and 25 rocoive 

barium procipltation troatment. After pH adjustment, bnrlum Is proclpitatod 

GS insolubio barium sulfato by addlng sodium sulfato to tho sump solu:ion. 

Bnrlum residues aro rernovad to tho TA-16 burning ground when thc sumps 

aro sorvlcod. 

HE chargos :o whlch uranium has been fsstoncd (o,g., glued) hnvo boen 

machlnod at TA.76-260. Gonorally, only the HE was rnachlnod, Uranlum 

was loft Intact. Spoclal procautlons aro takon to provont uranium from 

ontorlng tho waste wator systom (LANL 1989, 15-16-361). 

In 1955, H-Division reported concerns that airborne particulate levels for 
TNToxcoedod porrnlssiblp llmltsat TA-16-260 (H-Dlvlsion 1955, 15-1 6-227: 
and H-Divislon 1955, 0482). 

SWMU 16.021 (e). SWMU 16-021 (c) Is tho outfall aSSOCintQd wlth the 13 HE 
sumps on the northoost slde of TA-16460 (Flg, 5-27), Although ilstod as 
lnactlvo In tho SWMU Roport, tho outfall Is actlvo (LANL 1990, 0145). 

Tho drnlnago channol from :ho outfall flows about 600 I t  to tho bottom of 
Canon de Vallo, a drop In olovatlon of 80 ft. The drainago channal from tho 

outfall is  woll doflnod, wlth apparont high-walor marks. The wnter Hows ovor 
a 1 5 4  hlgh cllff approxlmatoly 500 ft from the outfall. A Small pond 

approximotoly 55 f t  long Is formod by a rock dam IocotGd 93 ft from tho 

outfall. HE-contomlnatod water from the outfoll ontors tho pond about 40 f t  

from tho outfall. Tho longltudlnal axis of Iho pond Is orlontod east-west wlth 

flow in tho oastorly dlroctlon. Tho dam I C  about 9 4  thick, but only tho first 

2 ft of rock am closoly packed. At prosont, tho wator in tho pond Is less than 

2.117. doep and covors only 8 small aron, although t h o  sol1 and sodlment ara 
wet throughout tho pond. Rain wator from tho roadway on the northeast sldo 
of TA.16-260 also tlows Into tho pond. Bloramodlatlon and othoroxperirnents 

aro prosontly bolng conducted In tho pond. 

. .  .. 
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CIiuprer 5 Evulicarion of Porzntid Rdzase Sire Ag,qrcx:arc.v 

5.3.1.2 

Tho conceptual model for TA-16,260 Is Identical to that of the inactive HE 
sumps descrlbod In Subsection 5-2.1.2 (SOQ Fig, 4-9). 

5.3.1.2.1 

Existing data for the TA-16-260 outfall ilro Oxtonslw and show wldospread 

HE contamination oxtendlng from tho diochnrgo point to Canon d o  Vallo 

(Tnblos 5-22 through 5-25) (Baytos 1970, 15-16-278, otc,: Turner and 

Schwnrtr 1971 , 15-1 6-284: King 1991,15-1 6-381 : and Klng 1992,154 6-380). 
V ~ l u o s  range up to throo orders of magnltudo greater than SALS. 

Concoptuol Exposure Model for HE Sumps and Actlvo Outfolls 

Nnturc and Extent of Contnrnlnatlon 

Baytos analyrod sadimont snmplos takon from the channel during the 

porlod 1970 through 1985 (Tablo 5-22), HIS study oxtonded sovoral hundred 

foot from tho outfall, Tho highest concontrotions of HMX=RDX and TNT w w o  

found in tho pond. Concentrntlons of total HE in tho pond have romolnod 

unllormly hlgh, from o. low of 10.3 wt Oh In 1971 to 2f .0  wt % In 1976 (Boytos 

1971,15-16-277; and Baytos 1976, '1 5.1 G=2?1). Baytos cltod an unpubllshod 

roport from 1960 in whlch tho total HE concentrntlon was 9.8 wt 9/0 (Baytos 

1972, 15-1 6-275). In 1991, Barr and King found concontratlons as high as 

34,l wt 9b In tho pond (Klng 1991, 15-16-381; King 1992, 15-16.380). Barr 

and King also found that HE concontrotions wero hlgh (4.4 w t  X) for a 

dlstanco of o v ~ r  200 ft down tho drainage, In dry sol1 such hlgh concentratlons 

could bo conslderod oxplaslve rnlxtures undor certnln condltlons (Urleor 

1984, 15-16-353). Turnor and Schwnnz found that wasto rnatorlal from 

TA-16.260 travels only a s h o t  dlstanco down Canon do Vnlto. 

Baytos' distancas from the outfall or0 npproxlmato (I& withln 10 ft). 

Olstoncos tho samples woro token from the contor line of tho pond woro not 

recorded. Thorotoro, them may be some lnconslstenclos In tho doto. For 

oxampfo, two samplos tukon on Mnrch 11,1960, from tho contoro! the pond 

havo slgniflcantly dlfforent HE concontrotions, However, ono snmpto was 

tokon on tho opproxlmato contor llno of tho pond whild tho othor was taken 

noar the odgo of tho pond. 

In 1972 contaminants In TA-16-260 sump wator rangod from 0 to 3.2 ppm 

HMX-RDX, 10 to 18 ppm TNT, and 70 to 1 587 barlum nitrate (Roybcll972, 
15.16-439). As port of NPOES pormlt opplicatlon, sump wators from 
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Evaluarion of Porintial Release Site A8,qrqares Chprer .5 

SAMPLE 

TABLE 5-23 

MEDIA HMWRDX TNr BARIUM 

3 Sump water 
19 Water 

20 soil 

BARR-KING DATA OF 1991' 

0.3 33 4 

1.5 3 30 
0,6 1 9 

I SEDIMENT SAMPLE LOCATlON 1 HMXI RDX I 'W7 1 TOTAL HE 1 BARIUM 1 
1 ft from outtall 1 344 

20 tt from outfall 1.8 

40 tt from outfall 0,l 

0,l 3.5 
1.0 28  

4 1  0,1 

4s ft from outlall 

50 ti from outfall, pond eontor lino 

I60 ft from outtall. DORd contor line I 6.4 I 0,l 1 6.4 1 I 

29 Q,1 29 

4.9 GO.1 4.9 

I60 tt Gom outtall, north odgo of pond I 0.5 I -<OY I O r [ 1  

90 tt from outfall, pond center lino 26,7 20 28.7 
I 

90 tt from outfall, 12 In. from noRh udao 7.6 40.1 7.6 0.a 

170 ft from outfoll, pond contor llno I 9.1 I 0,6 1 9.7 I I 
I70 tt from outfsfl, north Qdge of pond I 19,o I 20 I 21,o f I 
I80 ft from outfall, pond center tlno I 22.3 I 3,O I 25J 1 I 

I91 tt from outfall, pond contor line I 3,O I 8 . 1  1 3,O I 0.43 I 

0,4 13.9 

91 tt from outtall, pond contor Iinc, 8 In. Uoap 
91 tt from outfall, pond center Ilne, 13 In. deep 

6.1 

13.5 

I91 f l  from outfall, 8 in. from odne, 13 In. dosP I 24.8 I 9,3 I 34,l I 0.33 I 
191 tt from outfall, 12 In. from odge, 13 In, deep I 27.8 I 1.0 I 26.6 1 0.67 I 

I 135 tt from outlall 1 23 I 4.1 I 23 I 0.35 I 

Quanlltlos at oxplosivos and borium nro givon in weight percent (wl %), Surlaco samples woro 
takon from tho sodlmont along the contor ltne of tho dralnago ehannol, unloaa otherwise 
speclflod. Sol1 S A k  oarno as Table 5-22. 

(Klng 1991,15-16-381; and King 1992,151 &380), 
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TABLE 5-25 

DAllY WATER TESTING FOR CONTAMINANTS IN HIG9 EXPLOSIVES SUMPS, 
TA-7 6-260 OUTFALL' 

BaytO~ 1988,1&16-266 
Quantltics aro givon In putts por mlllion (ppm), Samplos worn takon on ton consoculivo wor)ting days. 
Moan and standard doviotlon computod by othom. 
nd: Not dotoctod 
MEK Mathyl athyl kotona 
Bu-Ac: n-ButyI acotato 

TA-16-260 woro nnalyzod for TNT, ylelding valuos ranglng from 
e0.4 to 78 ppm (LASL 1977, 15-16-426), In 1988, Baytos analyrod watar 

samples takon from tno outfall. HIS data aro tabulatad In Tabla 5-25. 

53.2 Rcmcdlotlon Dcclslons and Invcstlgatlon Objectives 

Problem Statement (DQO Stop 1) 

Tho 13 sumps wlth a common outfall at TA-16-260 aro 311 associated wlth 

HE processlng actlvltlos. Archival data indicate oxtonslvo HE contamination 

is prosont, at lovols as hlgh as 30 wt YQ In soll, Othor COCs Include barlum 

and othot metals, uranium, somivolotllos, and volatlles. The prlrnory goo1 of 
Phaso I for those sumps wlll be to bound the region of contnmlnatlon, A 

SQCOndWy goal Is to dotoct PCOCs othor than HE In those rogions of this 

SWMU whoro HE contamination Is mlnlmal. All of these sumps are currontly 

in actlve us& Tholr outfall has not been plugged, so tho associated drain 

llnes and their common outtRll are also actlve. 
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Evaluation of Porcntiul Relrase Sire A,g:Rrcgurcs Chprcr 5 

Sampling will bo necossary to determrno cl boundary for tho HE-contaminated 

zona. The oxtant informatlon will 00 used to provlde lnformotlon for Phaso II 

sampling plans, to procead directly to a VCA followod by addltlonol sampllng, 

or possibly to proceed to ~1 correctivo moasuros study (CMS). 

Occislon Procoss (DQO Step 2) 

8asod on the oxistlng data, tho hlghly contnminatod cenirat ponlon of tho 

TA-16.260 drcllnago will UndQrgO P VCA or CMS. A Phaso I Study will bo 

ConduCtOd to detormine which of tho followlng should bo rocommondod for 

tho remtrinuor O f  tne TA-16-260 outfall: 1) Phase II study ( i t  additional 
lnformatlon is noodoa to bound HE-contaminuroc raglon); 2) VCA (If Phaso I 

study providos enough data to  saloct a vlable and cost-otloctivo romedlatlon 

option): or, 3) CMS (if Phasn I study provldes onough data to dotormjno 

naturo and oxtont of contamlnntion, but addltlonal Informatton on costs and 

troatmont methoas are neodod before procooding wlth rornediatlon). A 

basollne risk aSSOSSmQnt for this slto is not deemQd to bo necassary, 

bocauso exlotlng data suggost a potontlal dotonatlon hazard. Current 

oporatlng procoduros rostrlct worker iiccess to thls SWMU. 

Posslblo romodiatlon altornatives includo: 1) romovnl o f  HE-contaminated 

sljll to a pormlttod landfill aftor romoval of sufflclont HE at thcTA-16 burning 

ground to allmlnate any safoty risk In transportlng the soil off=sito: 2) / n d : u  
dogrndatlon of HE by cornpasling; or, 3) thermal, chemical, or biologlcal 

trOntmont of HE-contaminated wasto followod by replacsment of cloan SOIL 
Following rornediatlon the arm will bo rosnmplod to verify ctoanup. 

Fig. 5-28 llluttratos tho doclslon procoss. 

53.3 Data Noods and Data Quality Objcctlvcs 

Ooclslon Inputs and Investigation Boundary (DQO Stops 3 and 4) 

In P h a s o  I ,  t h o  declsion procoss wlII bo appllod to tho surface and subsurtaco 

solls of the  TA-l6=260 outfall and the assoclntod drainago located bolow the 

TA-16-260 Outfall. In Phase I ,  tho following qUeStlonS wlll bo addrossod. 

1 - How doos tho HE contamlnatlon vary in the TA-16-260 drninago 

and h o w  far doos i t  oxtond laterally and down the drainago? 
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Use tiold screening 
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contnminatod rugion 

Select lab samms Io 
bound contamination 

and for wasto manage- 
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boundary 

Co rrectlvo 
measuros 

study 

Clonr remedintion 

" 

Porlorm VCA 

Fig. 5-28. Doeision flow for TA-16.260 sumps. 
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Chatmt 5 Evafuarion of Porcntiaf Reitwe Sire Agg'Rrqarcs 

2. Do t h o  Iovelt of semlvolatlles, volatllos, uranium, barium, or 
othor metals dlflor from background? It so, do they oxceed 

SALS in the surface soils of t h e  drainases associarod with tho 

TA.16-260 outfall in tha area outslde the HE=contamlnatad 

region that will be remedlatod? 

3; whartypos 61 wostos arohch:id In ~hd.contamlnRtebroutrall? 

'4;. . isit horo'any:H~contnmlnatld;l;benonrh:lh8sum~~~~~nd troughs? 

Additional quootlons ragarding poscibla v ~ r t l c a l  transport of HE Into tedrock 

will be doforrod until after VCA, duo to the hazards o! subsurface drllllng in 

an area highly contnminatbd with HE. 

. ., I ,.,, . . , ',.(*.'.,. 

. -  .,Q. . .  , . *... .. . . .  I .  , . . I  ~ .. I . 
8 :  ,.. . ..,.( 1 . .  

. I  

.. . , ... I .  . I  

Tho data needod to answer rho f i r s t  question am thQ concentratlons of HE 

In the surface soils bounding tho TA-7 6-260 drainago, Tho data needod to 

answor tho sacond questlon are tho concentratlons ot the othor potontlnl 

contaminants tn the surface solls bounding the drainages. Thd,thIrdf{ubstl& 
I. +-d ,w>,;y*:,.a., 

raqulrosl~bot~~curfaco~~a~d'~ ,C 'ub~uf fncO:;Bampl~~~ln:~~ghty~coh~~minate~ 1. . . .  

ro g I on'$! I n; t H&& t e D of:th'&i ril I nag o ~ t i  a h  t thqiiastlon~ ioq'u i iossm p re8 
t ro m , ah g I odllfo rc1 h'o 1 o si b dnOnt h.. su h p&a n d tt r o u 6 h's $ S u rf ace con t a m I n D n t s 
will bo aSSUmQd to ba concentrated In the natural SedlmQn? traps of tho 

dralnngo. Tho snmpltng wlll proceod downslopo to Cafton de Vollo, which 

will be sampled as doscrlbed In Subsec:ion 59. 

.. . . . ,.I. I ..,I.* - ., 
, , #.,,.. :* ! ;" .* 

.* . .I-_ 
r. ' 

, .*A-  , 1 1 , ._ .. . .I : - 1.. , , I  - . .*. .I .  . .. . '*. '..l.'..,W',&,. 

. , .  * , . . .  -I- ' . . ... ~. L ,  % . I . .  ,. ..*.,.,*- ,> 

The drainago channel for TA-16-260 Is wall doflned, so lataral sampling is 

prOpOSQd at 5 f t  from the dralnago, Tho OU 1082 toam consldors It unlikely 

that contnmlnatlon has ronchod a dlstnnco of 5 ft from the odgo of 
HE-contnmlnateu contra1 dralnago, but duo to tho mapnltudo of contamlnntlon 

In the slto, tho nssumptlon will bo vorlfiod, 

Decislan Laglc (090 Stop 5) 

The perlmotar samDllng plan uses flold screonlng to provldo a bound on tho 

HE-contaminated roglon, so Ieboratory samples dlroctly outslde tho 

TA-16.260 dralnago will be Intonded to conflrm tho absonee of contamlnatlon 

outside the f ield-scrooned cloan roglon. Tho perlmeter of tho 

HE-contaminntcd region will bct detormlned uslng a grid of HEfleld screonlng 

polnts, SUPPlQmOntQd by additional fiola-screonlng polnts where neodod to 
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aChieVQ negative HE Spot tests. Basod on tho results of Phnso I study. 

proceod as follows: 1) If tho laboratory samples contain HE, barlum, 

urnnlum, or other COCs at lovols diiferont from background and tho sampts 

maxima ore above SALS, thon lnltlnto a PhaSQ I t  study to tunher dellnooto 

* tho boundary of the HE-contaminotod reglon: 2) i t  the HE-contnrnlnntod 

roglon has boen boundod, pertorm VCA followed by cleanup vorificatlon 

monltoring within tha romodletod rono; and, 3) It sufficient Information on 

tho nlzturo and oxtont of contuminatlon Is ovallable, but additlonal datu are 

noodad prlorto lmplomontlng tomedlatlon, perform R CMS. This study would 

involvo lonslblllty studles focusod on dotermining the most officiont, cost- 

offectlvo, and safo mothod of remedlntlng such a highly HE-contamlnated 

aroa. 

Design Crlterla (DQO Step 6 )  

A 2 0 4  downslopo spaclng was solectod for radiation and HE flold scroaning 

bacausc such an lntutval rougnly corrosponds to a scoop distance for a 
small bockhoe, which may be usod during VCA, A 54t latoral spaclng would 
do:oct contaminants trnnsportod from tho woll-doflnod control dralnago 

during over=bank floodlng events. Tho ontlro longth o! the dtalnago, from 

tho outfull to Canon do Valle, wlll bo lnvostlgatod beciluso existing data 

3uggost that HE and barium dlschargod from TA-16-260 hovo roached 

Canon de Valle, 

Radiation scrooning: Rndlntion scrooning wlll bo conductod to check for tho 

prosenco of uranlum. 6asod on tho llkoly llmltod transport of uranium In tho 

drnlnage (Beckor ot al. 1905, 0029) and tho unllkoly possibility of uranium 
dlschorgo from TA-16-260, mdlation flcld serodnlng wlll be limitod to the 
first 100 ft ot tho drainago durlng Phnse I, 
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Evaluntion of Potenrial Release Si l t  AR,qrc~ates Chaptcr s 

In nddltlon, n porlmetor sampling approach will be appliod that comblnos 

moasuromonts from HE fiold mooning and analy:lcal samPles. Flold 
scrooning will be applioc as dQSCrlbOd in Subsectlon 5.3.4 to detormlno tho 

odgo of HE-contaminated nron, Based on the rosults of HE flold screening 

on a grid, 14 analytical samplos will bo takon outsldo tho HE-contarninatod 

region, as dotlnoatod by flold=scroQning, A 1 O O 4 t  lntervnl'for thGse laboratory 

snmplos should provldo ndoquato coverago of tho soiis bounaing t h o  contra1 
drainage, Theso laboratory SamplQS will bo usod to check for barium and tor 
HE occurring at levals abOVQ SALS but below the llrnlt of derectlon of the HE 
spot tost. Additional samplos wlll bo takon whore rndiatlon fleld screening 

rosults yioldod above background lovels In order to examlne the posslblo 

presence of uranlum. 

5.3.4 Smpllng and Analysis Plans 

Tho outfall from the sumps associatod with machlnlng bulldlng TA-16-260 
are by far the most contaminated of any at S-sIte (see Subsectlon 5,3,1.2.1). 

The HE sumps doscrlbod In thls subsoctlon aro all nctlve. In addltlon, tho 

drain lino for thoso sumps Is In USO, although WX-3 wlll soon plug tho outfall 

(Barr 1992, 15-1 6-329). 

SOPS that  controlflold clctlvittos in this snmpllng plan are llstod In Tnblo 5-26. 
Samplo numbers and nocassary analyses or0 shown In Tablo 5-27. Flald 

acroonlng methods aro doscrlbed In Subsoctlon 4,7. SOPS torlleld screonlng 

aro currently in preparotlon. 

dctetod 

L 
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TABLE 5-26 

ST&NDARD OPERATING PROCEDURES FOR FIELD ACTIVITIES 

L 
07,02, RO 

I LANL=ER=SOP I TITLE I NOTES 1 . - .--  ~~ I 
Sample Containers and 
Presorvatlon samdes 

Applied to all laboratory 

Somplo Control and Field 
Documentation 

Stool Surtaco Soil 

Appliod to all laboratory 
samdes 
All 0 to 6 in. sunaco 
SomDlos 

06.10, RO Hand AuGer and Thin-Wall Tube 
Sampler 

5A4.1 Enginecrlng Surveys 

Applied to all augered 
soil samplos 

A dotailed onglnoorlng survoy Is neodod to dollnoata the boundnrios 01 the 

drainage from tho HE outfall accuratoly In tho fiold, as woll as to lay out 
sompling polnts for radlotlon screening, HE scroenlng, and surface and 

subsurface sampling. 

All samplo locations wlll bo roglstorod on a btlso map, scale 1:7 200. If 

durlng tho CCurSo of sampling any samplo points must be relOCatQd, the new 

posltlon will be rosurvoyod and tho rovlsod locations wlll bo lndlcated on the 

map, The onglneurlng survoy wlll bo portormod by a llcansod profosslonal 

undor tho suporvislon of the fiold toam loodor. 

Tho field-screonlng polnts will be centerad porpendlcularly f rom the main 

drnlnage from tho outfall behind TA-16.260 (Fig, 5-29). Points for fiold 
scroonlng will be survoyod at 204t downstroam intervals and 5 4  latarul 

Intorvals; for those areas whom the dralnage Is wldor than 5 I t ,  within tho 

main chnnnol downstream from tho outfall ogress polnt to Conon de Valle, 
In addition, two polnts, spacod at 5 4  Intorvals, wlll be survoyod to the 

northoast and southwest of tho odge of the main dralnnge channel and 

pond. The survoyed points wlll thus provide an approxlmatoly 31 x 5 ft grld 

for HE screening extondlng roughly 600 f t  from the outfall to Catton do Valle. 

LOW-Qnorgy gamma rndiatlon motlsuroments for the detectlon of uranium 
and other radionuclldes wlll ba roportod at tho polnt surveyod abovo for a 

dlstance of 100 f t  from tho outfall at tho grid htorvals, Measurornonts wlll bo 
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TABLE 5 2 7  

SUMMARY OF SITE 
SUnVEY S, SAMPLING, 

AflD ArlALYSlS 
FOR TA-16-260 

UJ 
0 
U 
U 
3 
v) 

a 



F i g .  5-24. Schernalic TA-16-260 sampling grid. 
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Evaluation of Poren:iul Rcleusf Site AxXrc,qurcs Cliamr 5 

examinod for hlgh values that would bo usod lo  guido the sampllng doscribod 

in tho following sectlons. Fiald scroening tor HE (Baytos 1991, 1516.339) 
will be peflormod at the polnts SuWQyod as doscribod nbovo, If positlvo flE 

or abovo-background radlatlon th3ld-scrooning measurements are found In 
tho points located at 10 11 from tho dtalnnge chnnnol and pond, nddltlonal 

flold-scrooned points, spaced at 5 4  Intervals, will be survoyed and scroonod 

untll the solls fleld scroen as uncontaminated with HE or ukmium. Tho goal 
of this HE fleld screoning is :o provldo constraints on tno dOWnSlOp~ and 

latoral extont of tho HE-contamlnatod rogion extending awny from tho 

contra1 dralnnge channol and outfall to facllltato a VCA. 

Thus, we will dofin9 a porlmetor that bounds tho highly HE-contaminatod 

roglon using lnexponsivo field-screonlng techniquos, 

5.3.4.2 Sampllng 

Surfaco samplos for laboratory analysis wlll be taken to lnvostlgato PCOC 
concontratlons in areas abuttlng the channol, which is slatod for VCA, Thus, 

i f  :he onvironmontal transport mochanisms for HE and othor PCOCs such as 

barium aro signiilcnntly difforent, thero should be QVldOnCO 01 any othor 
PCOCs that wore tronsportod from tho chnnnols. These laboratory samplos 

will also provldo quantltatlvs informatlon on any low=lavel HE contamlnatlon 

outsido tho drahUQo ChannOlS and informatlon on any HE by-products 

outsido tho dtnlnage channol. Tho laboratory surface samplos wlll invostlgato 

HE levols In solls m a r  tho TA.16-260 outfall that may be presont at o. levo1 

betwoon background and the detection llmlt for tho HE scroonlng. 

Aftor determinatlon of tho HE-contaminated reglon using the HE fiold spot 

tost, laboratory samplos wlll bo takon at flald=screenlng polnts at a dlStdnCQ 

of 5 I t  from tho edge of the maln drainago on both the northwest and 

southeast 01 tho drainage channel. Thaso laboratory samples will bo takan 

overy 100 11 from tho outfall polnt to Canon do Vallo, for a total of 
14 sampfas. In addltion, any points that yleld positlve rosults for radlatlon 

during tho flold surveys will bo sampled for laboratory analyols. At all of 
those surfaco sampling locattons, 0 to 6 In. of sol1 wlll be collected. Tho 

sampling strotogy Is dellnented schematlcnlly In Flg. 5-29. 
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Samplos will bo takon In tho contorof tho dralnago overy20 ftstortlng ot tho 
autfall and continufng for,adlstanco of 100 ftfrom thQ HE pond (Flg, 5-25), 

Each of thaso~samploa~wlll bo-nugorod to a dopth o t 2 i t o r  bedrock. The 0- 

to 6-in. intorvPl~of~oach of :hose coros wlll be submittad for labarotory 
analysis (Tabla 5-27), Tho remdndor of ooch of thoso cores-will be screened 

on 6-in,.Inte,rva~s.for.vol~tii~ organics by P! D. Throe deop-surface loboratory 
samplos will-bo soleetod~from those screened lntorvols based on posltlvo 
roadlngs.on-tho PID.:Thommples mhlbltlng tho. highest readings wlll be 

snmplos wlll bo- randomly .seloetod, .Thoso dQQp.SUrfaCo samples .will bo 

analyzed forvolatllos, as.wolJ as the othor COCs forthis aggregate. Startlng 
at n dl$tanco of.iO0 I t  from tho pond oddltlonhl(0 to 6'ln.) labaritory sampias 

will be collectod,from the surfaco ut 60-ft Intorvds downstream to Cnno'n he 
Valle. 

seloctod..ln:tho.absonco o!..posltlvo roodlngs, tho thrse.duop-subsurfaco 

. , . , .  , 

Subsurface samplingb is neodod banctath. tho active sumps. ond dralnago 

troughs, 

the sump~becausa,wo.do:notwant to cores into tho.bulldlng's;foundatlon,, 
, L --A**,. . j,. .. 
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Fig. !j-30, Schemotlc cross section showing nnglcd coring opprooch undor sumps and troughs 
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Cltaprer S Evulicariurt u f Potertriul Releusr! Sit? &yregu:c.v 

distonco Of 20 f t  down tho main foodor trough: 2) at a dlStnnCQ of 
SO ft down the maln foodor trough: 3) at the joint betwoen tho maln feoder 

trough and the 2 maln sacondary troughs; 4) at ;I distance 20 ft north of tho 
maln trough joint; and,' S) at o dlstonco 20 tt south of that joint. Those 
locatlans &re doslgnated as 1 - 5 on Flg, 5-29. 

EisCh of thest, 4S-degre~ anglod Coros wlll h a w  a wollhood roughly 5 ftfrom 

tho trough and Wlll'paSS roughly 1 tO 2 I t  bQnoath tho center of tho trough. 
The coros wlll bQ.HE fiold scroonod on 64-1. intorvnls, and tho shallowost 
and doopest posltlvo.intorvals wlll be sent for loborotorl analysts. In the 

, 

abSQnCe of posltlve indlcatcrs only tho doopost core intonrot wlll be submlttod 
for laboratory onolysls..lf the,doopest Interval In any core yields aposltlve 
flold screonlng rondlng, contfnuo cotlng and laboratory sampling untll no 

pasltlvo. HE scroonlng.roadlngs nro found. 

5.3.4.3 Laboratory Analysis 

Full laboratory anaiysos of samples will be at Lave1 I l l  using the followtng 

methods': uranlum (LANL or DOE method), VOCs (SW.846 Mothod 8240). 

SVOCs (SW.846 Mothod 8270), metals (SW=!346 Mothod 6Ol O), and HE and 

Its by-products (SW.846 Mathod 833O);:TCLP. analysls lor matnls~wlll~be 

poflorrnod4 on.& subset of- samples,. SOPS used In this sampling plan ore 

llsted In Table 5-26. The motnl of partlcular concorn !or this sampling plan 
Is borlum; HE of prlncipal concern are HMX, RDX, TATB, and TNT: 

HE by-products of concern nro HE degrudatlon products and HE Impurities 
such as DNT, DNB, and TNB (See Appendix D). 

, .  

... , . . ,.,*,Y7 .- ~, , 

, I . , .  I , 

5.3.4.4 Sample Quality Assuroncc 

Fiold quntlty assurance samples wlll be COllQCtQd according to the guidance 

provided In tho latost revision of tho IWP, Sampllng parameters are 
summarkad In Tablo 5-27, including LI llstlng of appropriate QAIQC fiold 

duplicates plannod to be collocted durlng the courso of thoiiolc invostlgntions. 



Department of Energy 
Field Office, AlbuguerWC 
Los Alamos Area Ollicc 

Lac, Alamos, New MOxiCo 87544 

NOV 3 0 1994 

Mr. William Honker ,  C h i e f  
RCRh Permits Branch 
BaZ8rdOUS Waste Management: D i v i s i o n  
U . S .  EPA, Region 6 
1445 Ross Ave., Sui te  1200 
Dall&iS, Texas 75202-2733 

Dear Mr. Honkerr  

,.! 
..I 

. d  Plesoe find enclosed revised smx lons  o f  t h e  Operable Unit  1082 
Resource Conservation and Recovery Act Faclllty Invostlgatlon 
Workplan whlch :ncorporates a l l  c h a n g e s  llated I n  t h e  Notice o,C u: 

Def,iclency ( N O D )  submltted by t h e  E n v i r o n m e n t a l  Protcct lon Agency :;. 
(EPk) o n  J u l y  18, 1994. The revised scctlons reflect t h e  response : '  
to t h e  NOD that was t r a n s m i t t e d  to t h e  EPA on August 17, 1994. -2 
Should you have any q u e s t l o n o ,  please contact m e  at ( 5 0 5 )  665-7203.  

3 e o d o t e  3. Taylor  
Program Menage r 
E n v i r o n m e n t a l  Restorat Lon 
Progran 

Enc losute  

cc w/enclosuret 
ME. Kathleen Slsneros 

New Mexico Envlronmone Depar tmen t  
1190 St, Francls Drive 
P.O. Box 26110 
 anta ~ e ,  New ~ e x i c o  87502 

8 .  Swanton, hWED-AXP, MS J993 
T. Taylor ,  LAAMEP, MS A316 
C. Fesmlre, LAAMEP, MS A316 



Honker, 2 ,  

cc wo/enclosuret 
K .  Schenck, S c l e n t e c h l U A O ,  ESGrH, MS A316 

E. Mccrill, EM-452, HQ 
W .  Spurgeon, EM-452, HQ 

J, Janoen, UC-LANL, EMIER, MS M992 
K .  Hsrgls, UC-LANL, ESH-8, K490 
RPF, MS M707 
Fi le  1.4.2,5.:.7.1.2 

i . '  J. Levlnqs ,. A L - E m ,  'YS A 9 0 6 . .  .. . .  

T. Bsca, UC-LANL, EMP, MS J591 

KOV 3 Q 1994 



I .  

Jomgh C. Vozalla, Chief 
0¶vko!ment, Safety a d  Kcalrh Branch 
U s  ALaaao &an of f i co  
Dapartrnant of Energy 
LO3 A h n O S ,  NH 87544 

T ~ Q  EnvkOnmental Protec t ion  Agency (EPA) ha. rmviaved and 
approve3 the f k n t  RCRA Facility Xnveatlqation (RFZ) workplan f o r  
Operable Unit 1082 w i t h  the anclosed modifications. The 
approved workplan shall consist of the RpI workplan subtoltted 
on Zuly 16, 1993, the Notice of Dericieney responana dated 
August 17, 1994, September 16, 1934, octaber 1 4 ,  1994, and 
Novembar 30, 2994, as vel1 aa the u r o l o r ~  medificatien8. 
Los Alamoa Nationax Laboratory aha11 hmdfats2y  laplament 
t h i s  workplan according t o  the propored nchadula. . 

I 2  you should have aay qucrtions, p h a s e  fool frca to 
COXZCT aarbara Oriscoil of zy s t a f f  at (214) 665-7441. 

Enclasura 

SLnccraly yours, 
3 >- '*&I! A*. .&:A 

( I *  A l l W  n* Davis, Director 
Hazardouo Waste Management OivLolon 

cc :  Xs. XathZccn Sianeroa 
Nov lraxico Environment Department 
Ur. :ore Znnson . 

Loo Ala& Sazicnal Laboratory 

r r' 



2. RFI rapart dntou t o r  aach SiZMI i n  t h i s  Opurabla Wnit (OP) a m  
Usrod bslou: 

9-3 0-97 

2 -  Los Alnmos National Laboratory (LhMr) may recyuaot a Clam I 
pernit  aodification f o r  ramoval of the tollloving oolid vamto 
manage3cnt units (Sk'Mfs) from fha HSWA portion of the RQU 
permit: 

3. SOD Rasponra Urtrd 8aptrrbrr 16, 1991, p. S-&a, f b a t u d  
second paragrapria - U!! s h a l l  submit LJa daepeat cor8 rample 
W i t h  an P ~ Q V Q  backrnound mading Par laboratory analydo, and 
shall a h 0  aubmit a swple f r O c !  ona L o o t  below q t h m  doopmrt uamph 
:or laboratory analysis. 

I 

I I 

i 

i 
i 

' j 
I 
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'Jnited States Government c/ Department of Energy 
10s Alamos Arcit Oflrco rnernorandlsrm 

i 

a -  m 
I Albuquerque Opcrations Offico 

Los Alamos, Now Mexico 87544 -- - - -  I J 

Attachment 

The Ranlon V I  E n v l r o n m a n t a l  Protectlen Agsnay h r a  8 p ~ r o v a d  the 
R C R A  FacllIry lnvaatlgatlon ( R F t l  WOrkOlan f o r  ODerubte U n l t  1092 
m n a l n o  t h e  s t t a c n o d  moaltlcarlons. The aOproval was raoaivsa by 
L A A O  on Oeceaber 22, 1994 .  
8 D O C l T l e d  by Reqlon V I  and update working c o ~ l a a  am apDroprlate. 
Snocrlcl Y O U  n a v e  any u u o s t i o n o ,  ~ l a a a a  contaet  P a u l  T r e a t ,  o f  m y  

. 

PlaaOo modlfy rne RFI Workplan a 0  

m w ,  at ? - S a m .  - I 

I 

I 

I 
I 

1 

I 

Program Manager 
Envlranmentfll Asntarrtlon Program 

C c  W l A t t n c h m a n t t  
T. Toylor, LAAMEP,  MS A316 
E .  Yreat, LAALIEP, MS A315 
U .  Scnenck, SClenteChlLAAO, ESRH, US A3f8 
2 ,  L e v l n g s  , A L - E R P O ,  MS A908 
E. Marrlll, E N - d 5 2 ,  Ha 
w ,  Sourgean, EM-452, Ha 
9 ,  B a c a ,  U t - L A N L ,  EMP, MS J591 
J .  White, U C - L A N L ,  ESH-19,  KdQ8 
R P F ,  MS M787 

I 
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J m  1 2  1995 

a. Jo6eph C. Vozalla,  Chief 
=nVlrome.nt, Safety and Health Branch 
Loa ~Zaplos ATaa orrice 
D a m e n +  of Enerpy 
Les Al&l.nas, m 87544 

Dear Xr.  Vozalln: 

Tho E n v k O M e r n U l  Frotaction Agvlcy (ERA) has revlevad and 
approvon m a b l a  Unit 1082 RCXh Pacility Investigation (RFI) 
Workplan Addendua Z uith Lye enclosad modi5ication. The npproVQd 
wrkplnn shall consist of Eha RPI workplan subairtad on 
nay 25, 1994, and the N O ~ ~ C Q  or Dcffcimcy rasponacn dated 
N0v-r 21,  1994 ,  and D o c a r  22, 1994, along vitb the enclosed 
ZQdifiCatiOn. Loa Alnmos National Laberatory ahall immediately 
imF:WOnt this workplan according to the propoced schedule. 

Should you havo any quoationa, pleaso feel tree to c o n t a c t  
Hs. Barbara Driscoll of my s t a f f  at (fib) 665-7441. 

Encl onura 

Sincaroly YOUTE, 

c u L y & k &  
Allyn M. Davic, Dlrcctor * 

Hazardous WaoPa Htlnaqoment Division 

cc: F?. Kathlccn Siancros 
New Hoxico Rivlronnonr D b p a m c n t  
Kr. 30rq Jannen 
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UCRl TO 
AITNOF: L E S h 1 P J f 1 1 0 8 2 n o 8 a ~ p 1 1  . 4 . 2 , 6 . 1  ,? . t  ,2 
m~zm: A O O P o v P l  o f  t h e  OU 1082 R F I  Workpinn 

H .  J a n l s n ,  UC-LANL,  E M f E R ,  US M Q Q 2  

T h e  R w l o n  V I  Environmentat Protection A Q e n c y  kna  aDDrovoa t h e  
R C R A  Faolllty l n v e ~ t laatlon ( R F I )  Workpion tor ODerrrDls U n i t  tEJ02 
A e C e n C U m  1 Deneinc t h e  a r t a c h a a  mOQtilCPtlOnB, t h e  nDorounl waa 
recalved by L A A O  ~n J a n u a r y  1 8 ,  1905 .  Ploaue rnodl iy  t h e  R F I  
w o r k p l a n  415 a p o c \ ? i a a  by  Asqron V I  ana update  workin0 ooplea a 8  
aooroprrato, Shoulu y o u  have  any ~ u s s t l o n a ,  ~ l a a ~ e  cantaat Paul 
i r e a t .  of my atat?. a t  7 - 5 8 0 8 .  

Yhaoaore J .  T a y l o r  
Program Uanruar 
Enulronmenral Restoration P r o g r a m  

A t t e c nrna n t 
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Los Afamos National Laboratory 
ENVl R 0 N M ENTA L REST0 RAT1 0 N 

Dora: February 12, 1996 
Refar to: EM/ER:96-O50 

Mr. Steve Yani&k 
New Mexico Environment Depanmont 
204.4 Galisteo Street, Bldg. A 
Santa Fe, NM 87502 

SUBJECT: SUBMITTAL OF POTENTIAL RELEASE SITE (PRS) 16421(c) 
INTERIM ACTlON FINAL REPORT 

Deer Mr. Yaniak 

In coordination with the Lac, Alamos National Laboratory's Water Quality gmuo 

(ESH-l8), the New Mexica Environment Oepameni, and the Los AIamos h a  Office, 

Field Unit 3 is formally submitting the final rapon for the interim action that took place at 

PRS 76427(c). As specified in a letter 10 you dated October 11, 1935, all the 

suggested bcst management pncices were implementod, 

I f  you have any questions, please call Brad Martin at (505) 6674080 or 
Joe Mose a: (505) 667-5808. 

Sincorety, - 
Program Managor 

Lo5 Afamas Area Offico 

Enclosures: PRS lM21(c) lntenm Anion Final Roport 
ROC OW^^ by €R*RPF 

FEB 2 0 1996 

eswr ocoommrr empqm/opr*.a b- Wnrrv of Q- 
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SUBJECT: RESUBMITTAL. OF POTENTIAL RELEASE SITE (PRS) 
lS-OZl(C) INTERIM ACTION flNAL REPORT 

To Distribution: 

Enclosed phase find a gcod copy of the final report fat the lntertm adion that 

took placo at PRS 16421(c), reference EMIER:965150, dated February 12, 19%. I 

amlogize that the enclosure :hat was previously submlttod was missing ever1 other 

h o r i a  M. Norns 

GMNlbp 

Enclosutc: Potential Releaso Site 16-021 (c) lntenm Action Final Ropon 

Cy: M. Alexander, ESH-18, MS K497 J. White, ESH-19, MS K490 
€MER File, MS M992 
RPF, MS M707 

8 .  Dnscall, EPA 
8, Garcia, NMED-HRMB D. Gnswold, ERD, AL, MS A906 
3. Hoditschek. NMED-HRMB 
R. Kern, NMED-HRMB 
0. Macdonnel, ESA-FM, MS ~ 9 2 8  
6. Martin, CST-18, MS E525 
R. Michelotti, CST-18, MS E525 
J. Mase. tAA0, MS A316 
N, Narano, EM453, DOE-HQ 
R. Taylor, €SA-WM, MS C930 
T. Toylor, L4AO. MS A316 
N. Weber, Bureau Chief, NMED-Alp 

FER f 1996 
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1.0 OSJECTtVE 

Potontlal relollso S l t o  (PRS) 16.021 (c) is tho National Pollutant Dlschargo Ellmlnation System 

(NPDES) permltted ciutfall [Environmental ProiOctlon Agoncy (EPA) 05A0561 from TA.16-260, 

tho hlgh oxplosiver (HE) machlnlng tacillty at S-Sito. This PRS has undorgono an intorim actlon 

to StabllltQ tho scii and provont furthor mlgration 01 contaminants into Canon do Vatlo. This 

action is bolng conducted at tho roquost of Iho Now Moxico Envlronmont Deportment (NMED) 
and tho Dopartmont of Enorgy (DOE) Los klarnos A r m  Oftico (soa Attachment I). Tho 

ossociatod fact ShQldt can bo found In Attachmont 2. 

2.0 SITE TYPE AND DESCRIPTION 

Large quantitlos of sxplosives are processed in TA-16-260. Maehino turnings are routod to tho 

sumps as wasto. Each sump flows into ;I trunk lino that discharges to tho outfall. Tho drainage 
channel from tho outfall is contilrninatod with oxploslvas wasto, includlng barlum nitrato, tho 

prlmary ingrodlont In tho oxploslvo barcttol, Tho drainage channol from tho outfall flows about 

600 ft to the bottom of Canon do Vallo, a drop in elovation of 80 f t  (Fig, 1). A small pond 

opproximatoly 55 f t  long is formod by a rock dam locatod 93 f t  !rom tho outfall. Strossod 
vogstatlon Is prosont In the drnlnago chonnol. Ralnwator from'the roadway on tho  northeast 

slde of TA-16-260 also flows into tho pond. 

3.0 CONTAMINANTS 

Exlstlng data tor tho TA-16-260 outfall ara extcnslvo and show wfdosproad HE contamlnatlon 

extending from the discharge point to CaAon do Valle [Resource Conservation and Rocovory 
Act (RCRA) Facllity lnvostlgntlon (RFt) Work Plan !or OU 1082, Subsaction 5.3.1.11 (LANL 

1993,1094). Sedlmcmt samplas woro takon from tho channol from 1960 through 1991. Thoso 

studlos analytod scill for a distance of soveral hundred toot from t h o  outfall. Tho hlghost 

concontratlons of tho hlgh oxplasivos HMX-RDX and TNTwera found In the pond. Concentratlons 
of total HE In thG pond hovo romalnod uniformly hlgh with a maxlmum of 9.8 wt in 1960 to 

34.1 wt % In 1391 (Appendlx A). In 1995 RFI sampllng was COndUCtQd at tho TA-16-260 outtall, 
Surffoco sol1 samples woro colloctod and indlcatod bnrlum lovols grootar than tho SAL at 
5 340 ppm. Elovan srimplos wero colloctcd with barlum concontratlons ranglng trom 7500  gpm 
to 26 900 ppm. Data on water nnci Sadimont samplos from Cafmn do V a l h  suggost that both 
RDX and borlum have boon moblllzod trom PRS 16-021 (c) to tho canyon. Othor constltuants 

of concorn Include othar motals, uranium, somivolatlle orgnnlc compounds, and voliltllo 
organic compounds, 
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4.0 INTERIM ACTION 

As raquested by tho NMED and DOE, Flold Unlt 3 lnitiotod an lntbrlm action to stnbiltro the soil 
assoclatod wlth PRS 16.021 (c) and provont lunhor roloaso of contaminants. In coordlnatlon 

with the Water Quallty Group (ESH-18) at LANL, tho lntorirn action conslstod of thrco 

mtmsuros. 

Tho volumo of surface flow through tho drainage channel was roducod by 

divortlng storm wator runoff. Johnson Controls workors placed sandbags 
along the oostorn odgo of tho asphalt apron to divert storm wator runoff 
from tho aroa into ad]aCOnt drainages (Fig, 1). 

ICF Knisor Enginoors coverod the exlstlng sottllng nond wlth Poly-JUtOTy 
mattlng to reduce the potontlal forsodlmonts wlthln tho pond to be mobillrod 
by raln!oll. 

Tho capaclty fo r  sodlmont doposltlon wlthin tho drolnago was enhanced by 

instolllng olght straw-balo dams, ICF Kalser Englnoors constructed those 

darns wlthln tho steeper soctlons of tho channol betwoen tho exlstlng rock 
dam and cliff face W h m  the dralnago drops into Canon do Valte, 

Tho dams consist of loose straw, straw balos, and Poly-JutoTM mattlng. Tho straw bales are 
partlaity wrappod In Poly=JutoTU to malntain tho bolo structuro. A section of Poly=JuteTM mat tho 

wldth of tho drainago channol and 15 ft long was placod In tho d r h a g Q  at ooch dom locatlon. 
Loose strow was told down ovor tho mat In tha locatlon of the dam to ensuro o soal bohscoon 
tho Straw bolos and the bottom a! the drainago chonnol. Tho mat was piacod so that tho 
upgradien: odgo of tho mat Is at or above tho SpOClfiQd dam locatlon. Straw balos wore placed 
ond-to-end ovor tho looso straw across tho ontlro wldth of tho drainage channel ut the spoclflod 
darn locatlon, Tho downgradlent ponlon of Poiy=Jutow mat was wrapped over tho straw balos. 

Any oxcoss Poly-Jutom mat will lay In tho bottom of tho dralnngo channel upgradlent of the 
dam, socurod in place wlth rocks, The ontlro structuro Is supportod with rocks and a log on tho 

downgradlent sido of tho darn. W h  onchors tho log at both onds to nearby troos. Thoso 
mciasuros will roduco mobllizatlon and subsoquont transfor of contaminants Into Canon de 

Vallo, 

PAS 16-02: (c) Is listed In tho Hazardous and Solld Wasto Anandrnants Module of Los Alamos 

Notional Laboratory’s Part B operotlng permlt and has undorgono G Ncttfonol Envlronmontol 
Policy Act rovlow for categorical oxclusion (81.3). 

Figuros 2, 31 and 4 aro photogrnphs takon bOfOrQ, during, and after tho intorlm action. 

, Jnnuary30, tg9ti 2 tnterlm Actlon Rapon tor PRS 76427(c) 



Ib Ffg. 1. PRS 1&021(c), outfall from TA-16-260. 
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Ffg. 2. TA-16-260 outfall, before interim actlon. 

&W6rY30,7996 4 lntsrlm Aeflon Report for PRS 76927(c) 
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Fig, 3. TA-76-260 outfall, during intorim actlon. 

. lntsrlm Action Roporf'for PRS lS-WT(c) 5 



Intcrint Acrion Report 

FIg. 4. TA-76460 outfall, after tnteflrn action. 

Junuaty30,1$96 6 lntsrlm Actlon Report for PRS 76927(c) 



5.0 CONFiRMATORY ACTIVITIES 

Tho objoctlvo ot COntlrmatory activltres is to domOnStrato whethor Iho bost mariagamont 

practice implomonted was cffoctivo at roducing or pravontlng :ha mlgrntlon af contominants 

into CaAan do Vnllo. 

Tho objoctlvo of tho s m p l l n g  offon is to cvaluats tho sffoctlvonoss ot tho pond stabilization 

and down-dralnago dams in roducing tho off-sit0 mlgration 0 1  contaminants, Ona aamplo wlll 

bo colloctod from along tho upstroam sido ot each Of tho elght dams, A goomorphologlc survoy 
and profQssional judgment will bo usod to inSurO that only sodlrnents doposlted aftorcomplotlon 

of thQ lnterlrn action nro collocted and analyzed. Tho survoy will also ovnluato tho volumo of 

sedlmont dQP0dled within tho oight roaches of the drslnago os defined by tho dams, Sampfos 

will be collected immodlotoly fOllOwlng spring Snowmolt runoff; this should lnsuro tha! an 
adoquato volumo of SQdlmCnt for sampling has accumulntod along thG dams. If is detcrrnlnod 

during tho ourvoy that a suftlciont volume of SOdhOnt has Rot beon deponltod, t ho  sire will be 
resurvoyod and samplod following tho SumrnQr roinwator runotf soilson, Samples will bo 
snalyzod for hlgh OX~IOSIVOS. 

6.0 MAINTENANCE AND INSPECTlON 

An lnspoctlon of tho Poly-JutoTM matting, straw bolos, and sandbogs will bo conductod onco 
ovary month and aftor storm wator runoff ovonts (Fodoral Rogister 1992, 15-16479). If It 

becomos nocossory to movo or roplaco these materials ICF Knisot onginaors will take the 

required actlons to ros:oro tho sito. lnspectlon and maintonanco roports will be PlCiCQd In tho 

projoct f Ile, 

7.0 WASTE MANAGEMENT 

Tho wasto gonoratod from tho lntorim action will bo minimal. Tho Poly=Juton* mattlng and t ho  
straw balos wlll ovontually detorlorato. If It bocomos nocossilry to roplonlsh tho matorlnls, tho 

olCor matorial wlll bo takon to tho burnlng ground for flash burnlng. The sandbags wlll bo 
fllsposad of In tho same manner. 

lnterlm Actlon R q ~ a r t  for PRS 76=027(c) 7 January 30,7996 
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8.0 ESTtMATED SCHEDULE AND COSTTO COMPLETE 

Sandbags wOrQ placed along tho odgo of tho asphalt Friday, November 17, 1995, 

Tho Poly-JutoTM matting was plncod on tho pond Frlday, Docombor 1. 1995. 

Eight stmw=bale dams word placod wlth tho PoIy=JutoTM mdttlng on Frlday, December 1, 1995. 

TABLE 8.7 

INTERIM ACTION COST 

I MATERIALSANDLABOR COST I 
PolyJuteTM matting S 600 
Straw bales 
Labor lor dams and S 6 000 
oond cover 

I Total I $8720 I 

Januuty 30, 7996 8 lntcrlm Actlan Report lor PRS 76927(c) 
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APPENDIX A SAMPLING DATA 

TABLE A-1 

HIGH EXPLOSIVES IN THE TA-16-260 DRAINAGE  CHANNEL^^^ 

DATE SAMPLE LOCATION 

Oumtltles of orrplorlvea nro plvon In walpnt percont (Urn.), S u m o  sdmplns worn tnkon from ma wdlmont. Most 
samplos w m  Won dong me canrorlino of me drnlnaga cnmnot. Olstancaa dfo appmxJmalo. 7hS sampling trchnlpua 
nnd enslyllcal fnomod nre dsscribbd In B a y t ~ s  lQ???. lbl&Z75. 
Dam lrom Oayles (1070.1Q85,1516278 to 1518.218. 

* %it SAL HMX - 3 259 ppm (032 WK), RDX - 4 ppm (0.0004 Wm). 
* Sol1 St. TNT - 48.4 ppm (0.004 Wm). 

lntarlm Acrlon Report for PRS 76=027(c) A-I  January 3U, f096 
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TABLE A.2 

HIGH EXPLOSJVES IN THE TA-16-260 DRAINAGE CHANNEL, BARR-KING DATA OF 799l3eb 

~ - ~~ - 

SEDIMENT SAMPLE LOCATION e HMWRDX Mt TOTALHE BARIUM 
I 

1 tt from outfall 314 0.1 3.5 ND * 
< 

20 tt from outfnll 1.8 1.0 2.8 ND 

80 ft from outfall, pond contortlne 
90 tt from outfall. pond contortha 

140 tt from outfall I 0.1 ~ 1 ~0 .1  1 0.1 I ND 1 

22.3 3.0 25.3 ND 

26.? 2.6 28.f ND 

I60 tt from outfall, pond conterllno 1 6,4 I 0.1 I 6,4 1 NO 1 

91 tt from outtall, 8 In. trim edgoi13 In. d%p 

91 tl from outfall, 12 In, from edgo, 13 In, doep 

60 ft from outfnll, north &go of pond I 0.5 I cO.1 I O S  I ND I 

~ 

24.8 I 9a3 I 341 0.33 
273 1.0 I 28.8 0.67 

I70 tt from outfoll, pond cenlorilno 1 9.1 I 0.6 I 9,7 I ND I 

I91 tt from outfall, Pand contortlne ~ I 3 , o  --l%,T~s.o--I 0.4-1 
t 91 ttfrom outlall, pond conterllno, 2 In. deoD I 7.6 1 4.1 I ?,6 I 0.53 I 
I 91 tt from outfall. Pond contorllno. 8 in, deeo I 6.1 ~ I 0 5 - 6 3 -  1- O r 1  

191 tl from outfat. w n d  contorhe. 13 in. dQQD I 13.5 1 0.4 I 13.9 I 0 . a  I 

Janumy 30, 7996 A 4  lntsrlm Actlon Report f w  PRS 1642l(c) 



APPENDIX 8 ANALYTICAL DATA 0 TABLE B-7 

BARIUM CONCENTRATIONS ABOVE SCREENING ACTION LEVELS IN 
1995 RFI SAMPLING DATA 

SAMPLE C 0 NC ENTR AT1 ONS SAL' 

031 6-95-0030 12 700 5 340 
031 6-95-0031 14 600 
031 6-950033 19 000 
031 6.954034 11 106 

NUMBER (mgkg) (mFllkq) 

031 6-95-0036 I 26 100 
1031 6-95-0037 I 26 900 1 
031 6-95-0017 7 500 
031 6-95-001 8 1 12 100 

I 

031 6-95001 9 7 750 1 
~~ 

1031 6-95-0022 20 200 

SAL = Screonlng aCJon Iovol 

htcr lm Attlon Rcpon for PRS 76=027(c) 8- T 
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TABLE 8.2 

HIGH EXPLOSIVE CONCENTRATIONS IN 
1995 RFI SAMPLING DATA 

0316-95-0039 
031 6-95-0040 
031 6-95-0041 
031 6-95-0042 
031 6-95-0043 

SAMPLE IO 
031 6-95.0026 378 74.8' 1 -  t 6.8 N D ~  
031 6-95-0027 1 360 22.8 0.122 

2 750 1 22OP I 19.8 0.308 
23 000' 1 3 i y  95.2'' 0,88' 
5 200* 452' 19.9 1.13" 
20 300' 611* 44.3 0.91 6" 
72 500" 302" 14.3 0.877' 

Valuoe obovo SA&. 

e ND Not dotoctod. 
DX-16 data. 

January 30, 1996 E 4  Intorlm Action Report for PRS 16-021(c) 
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United States Government Department of Energy 

AI b U que r q u c 0 p 0 ra ti on s 0 f ficQ, 
Los Alamos Area Office 

Los Alamos, Now P/lcxico 87544. 0 memorandum 
REPLY TO 

Stablllzation of Solid Y m t e  Hanagenont U n i t  

.. . 

, I  

TO: J.. Janecsn, EM/ER, UC-LAEL, MS M992 

actacned I G  a l e t t e r  from S t e w  Yanlcak, NQW ~ e x i c o .  Env:r,onncnt 
Dcpartment, U a t e C  SagteMor &, 1995, in which m'r, Yanicek expresses 

' .a  concorn regarding t h c  p o t e n t i a l  . for rc loaao OZ contaminants from 
solid waoto mnagemcnt u k l t  (GtMt'? d G - O 2 l ( c ) .  PlOQdQ raview the 
lotrtcr and aok your staE',o- t o  L n i t i a t o  any mltigation'measurcs you 
bclicve arc appropclatc. Everett Tro,llingc,r wf 11 bo avdXlable by 
phone on Wednesaay, September 28, 1995, to diacuas t h i s  nottor with 
your o t a f f .  Ne cun bc reached o n  h i s  d i g i t a l  pager 01: 104-8635.:. 

P l e a s e  advise me 02 the act:onu, i f  any, that you plan  to t o k c .  ' 

If you have any quontians ' , '  plcooo call'rne at 665-7203. 

..' . -  
. '  

I... 
. .  

e . .  . .  
+hcoc!ore d! Taylor 
Progtarn Manager 
Envlronmentol Roatoent Lon Program 
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ScptcmBeF 0 ,  1995 

Santa FE, Ncw Mcxico 87502 

", * I. -.- 

Re: stom water &ochnrgco . I .  &o Cafioz cia V a l l e  from SNMT L6=023.(c) 

Dear M r .  Vozclla: 

* On August 29, 1995, 1 . 5 2  inches of rainZqL1 .?,a one hour (recorCcd 
at thc S - G ~ C C  rnctcorological'* s t a t ion )  rcsulCad b stom wi~rcr 
,runoff in m 0 3 t  02 the major canyon syotecra at LOO r r l m o s  Eit ional  
Laborarory (LAXG). Storm water  ,rune% a~Xp2ca w c m  ,collected by 
DOZ OB pcroolsncl from Mort=mda&, Cahadb* dc l  Ducy, ,Pot~lLo,  Ancho 
and*Watxr Canyom along Stace Kotd 4 .  03 Auguot 30, 199S, New 
Mexico Environment Dcparment: (hWD) , I Department of Energy 
Overoigbt Bureau (DOE OB) pcraomel conCucting Eicld curveys 
observed that flash f1,aodAng ha8 rcccntly occurred 5a W o n  de 
Valle. Them vas ev&dcncc (dcbria p i l e u )  &t= chc junction'af SVMJ 
26-021(c) and Ca5an de Valla that: fihowecl that W a  tzibutary m y  
also havc cxg?eriezced high tlowo 02 Storm water runoff. 

S h m  16-021[c) &o been described as by tar t he  most contm'daatcd 
outfall at S-site 4th H3 conczdnation mnging'up to C b m e  ordera 
of mgnicude gzcarcr Ehjst S X o  (REI work Plan for OU 2082, L.9331. 
Ocher Constituanca Of Concern (COCs) include barium and. O E ~ Z  
rncralc, urqniun, semi-volatile organicc m d  volatllc owa.rico. 

The RFI Work 'Plan cored' that due to Che C O a t l n U i n g  operation of 
Outfall OSA-OSG, field acrivirfas w i l l  be deferred , u n t i l  thc 
outfal l  is ?Lugged ?metArne 13 1995 *or 1996. The &I Work P l a n  doc0 ' 

not mncion any Best vanx~gamac Bractices (BMPa) f o r  t h h  ShWJ ana 
to this date tzonc have been put in place. 

The proxMty of! th io  SF;Mv and it'u ouboequent d k e c t  diochargc 
h t o  CaAon de vallc i r ~  of inmediato concern. The postponement of a 

remediation, noted Libover necers i tn t co  t'mt BMPG ShouLU be put: i n  
place an& maintained to n i t i g t c  tho t r a m p o r t  of contaminants from 

- 1  . *  
a .  



yz. vozclla 
Scpcembcr 0 ,  1995 
Pago 2 ,  1993 , . . C .  

Sincerely, 



Los Alarnos National Laboratory 
@"ONMENTAL RESTORATION 

Univorslty d Ctllfomio 
Environmonhl Rostontlon, t,!s ~ g g 2  
Lot Alomos, Now Moxleo 87545 

FAX 5055654747 
, 5054654557 

Mr. Steve Yanicik 
Now Mexico Environment Department 
DOE-Oversight 8uroau 
P.O. Box 1663, MS J993 
10s Alarnos, NM 87545 

SUBJECT: STABILIZATION OF SOLID WASTE MANAGEMENT U N I T  
(SWMU) 16-021 (c) 

Dear Stcvo: 

In a lottor ta the U.S. DQpartmnt of Energy (DOE) Office dated Septemhr 8, 1995, 
you expressed concern that there was the potential for relcaso of contaminants from 
SWnnU 16421 (c). The tos Alarnos National Laboratory's (Laboratory's) 
Environmental Restoration (ER) Project shares many of the New Mexico Environment 
Department's (NMED's) concerns. 

The Laboratory staff visited SWMU 16621(c) with NMED DOE Oversight Bureau 
personnel on Septembw 29, 1995, N M E D  personnel approved'of the existing bost- 
management practiccs (BMP), which consist of a sandbag wnsn divcrrsion that was 
implemented in June 1995 by FiQld Unit 3 personnel. NMED DOE Oversight Bureau 
also suggested additional BMPs such  as installation of hay-balo check dams, jute 
matting, and additional run-on control, Field Unit 3 personnol agreo that tho 
suggested BMPs suggested would further decrease potential impact- 3 to human health 
and tho cnvironmont from transport of contaminan:s from S W U  161021 (c). Field 
Unit 3 personnel will immadiately begin implementing the suggested BMPs 3s interim 
measuros. Tho ER Project will coordinats theso activities with tho Laboratory's Water 
Quality and Hydrology Group. Field Unit 3 will continue to inform DOE and NMED of 
their progress. 

11 ' 



Theodore J, U Taylor,.Program Manager 
Los Alamos Area Office 

CY: T. %a, EM, MS J591 
8. Oriscoil, EPA 

Ts Glatrmaicr, .DDEES/ER, MS ~$192 
0, Griswold, ERD, At, M S  ,4906 
R. Michelotti, CSTg78,~MS E525 * 
0, Mclnroy, EWER, MS M992 

G. Rad, ERD, AL, MS A906 

T, Taylor, W O ,  b?S A376 
E. Trollingar, 'LAAO, MS ,4376 

N. Weber, Burci~u Chief, NMED, DOE-OB 

EWER File, MS M992 
RPF, MS M707 

8 1 Garcia, NM ED-H RM 6 

E* Mem'U, EM453, DOE-HQ 
S. Rae, ESH-78, MS K497 

We Spurgoon, EM-, DOE-HQ 

J. VOtelJa, LWO,  MS A316 

J. W h i t O ,  ESH-19, MS K498 



COWRNOR 

October 11, 1995 

Ivan Tnji1I.o 
Departmeat o f  Energy 
Los U m o s  %ea Office 

Los Alamoa, hW 87545 
YS-A316 

Dear 8%. Truj f l lo :  

On Friday ScpEunbor, 29th NMED DOE OB staff viloited the' TA-16 
021(c) High Exploslvco S M  in conjunction w i t h  YZWL ER staff! in 
order co diocuss Stom Water Pollut ion Prcvcntion m a  associated 
with th i s  site. At present, the date of rcmcdiation f o r  this site 
i s  expected to be sometime in 1997. Because of t h i s  delay in 
rerr,ediation it is the concern o f  the  NMED DOE OB that contaminants 
from t h i s  site will be transported down the arroyo i n t o  Canon dc 
Valle unless Storm Wacer B-8 are implemented. The following 
recmmndations were axprcnscd. t o  ER sta f f  at this Elite v i s i t :  

Existing BMP measures currently i n  phcc  (sand bags and 
diversions) used to reduce the flow of water over the most 
contaminated portion of the S W  shou1d.be maintained, 

* I n  adeition to existing BMPs the folXowing recommended Bms 
should. be considered: 

1) A s c r i e a  af check dcam conorzuctcd of hay balm and silt 
fencing should be erected along ictc,mals dawn canyon 
beginning at the earthen dun below the most highly 
contaminated nrca m d  continuing down thc arroyo to near  the 
junction w i t h  canon de Valle. It i s  recommendcd that at lcnsr 
four auch check d a m  be installed. 

2 )  In. addition to the ch'cck dams it 13 racommcndcd that a 
"Jute" matting also be inotallcd over the exposed s o i l  in t h c  
arroyo bctwecd each of! thc check dam. Thin matting would 
minimize mobilization of contaminated soil p a r t k l c o  from chc 
impact of rain drops and hcl? rtap s e d b a n t .  

3 )  Storm Water -off from the upgradient parking lot: ahould 
be divexted to prevent enc ry ,on to  the S M  lice. 



DOE OB staff f e e l  t h a t  the LTplcmntatAon of’ thesc B m s  woule 
signkXcaatLy. reduce contamfcact nigrarioa due to Sto-m xatc, 
runof f  i n t o  Canon de vaLle. 

12 yoc have any fu r the r  questions glcase do aot hesitate to cal l  
Harvey Decker a t  672-0459 to discuss t h i s  matter. . 

cc: 
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Los Alnmoa National Laborntory 
Envlronmcntol Rostoratlon Projoct 
PRS Fuct Sheet for lntorlm Actlon 

Doscrlptlon: 

machining facility at S-Slto, TAD1 6-260, largo quantitlos of oxploslvos aro prcecossod in thls 
building. Machino :urnlngs aro routod to the sumps as W O S ! ~ ,  Each sump flows Into a trunk llno 
that dlschnrgos to the ougall. Tho drainago channel from tho outfall Is contaminntod with oxplosivo 
wasto, lnclualng barturn nitrato, the pdrnav Ingrodlent in tho explaslva bantol. Tho dralnago 
channol from tho oudall flows abou: 600 ft to tho bottom of Canon do Valle, a drop In olovation of 
80 ft. A small pond approxlmatoly 55 tt long is forrnod by a rock dam lmtod 93 tt from tho outfall, 
Strossod vegetcltlon Is prosont In tho dralnago channol, Rainwstor from tho roadway on the 
nonhoast sido of TA-18.260 also flows Into tho pond, 

Contarntnants: 
Exlsting data lor tho TA.16.260 outfall aro oxtensive and show widosprond HE contnmlnotlon 
oxtonding from tho dlschatgo potnt to Conon do Valb (RfI Work Plan tot OU 1082, subsoctlon 
53, l .I) .  Sodlmnnt sarnplos woro takon from tho channel from 1960 through 1991. Thoso 
SIUdleS analyzed soil for a dlstanco of SGVQE~~ hundrod foet from the outfnll. Tho highest 
concontraions of HMX-RDX and TNT wow found in tho pond. Concontratlons of total HE In tho 
pond havo renalned unlfomly hlgh with a muximum of 9,8 wt % In 1960 to 34.1 Wh In 1991 
(RFI Work Plan lot OU 1082, subsoctlon 5.3.1,1), tn 1995 RFl sampling was conductec at tho 
TA-16-260 outfall. SUrlaCO soil camploc, woro colicctod and hdlC€itQd barium lovols greater than 
tho SAL of 5 340 ppm. Elovon samples woro co1lec:ed wlth barium concontmtlons rnnglng from 7 
500 pDm to 26 900 ppm. Data on wator and sodimont mmplos from Canon do Vallo suggost thnt 
both RDX and barturn haw bean mobillzad trom PRS 16-021 (c) to tho conyon. Othor constituonts 
of concorn lncludo other motaIs, urilnlum, somivotntllo organics, nnd volatlle OrQanics. 

Intcrlm Actlon: 
As roquostod by tho Stato of Now Mexico, Field Unit 3 is inititl:lng an lntorlm action to stabilbe tho 
soil associaloC wllh PRS 16921(c) and provont funhor rolaaso of contamlnantt. In coordination 
with tho M’ator Owllty Group at UNL. tho lntorlm ncllon, also known os a b a t  rnanaGarnont 
practice to be lmplomentod wlll conslst of threo nctlons. 

Tho volumo o! surloco flow through tho dralnago channel wlll bo roducod by dlvortlng storm 
Wmr  runoff. Johnson Controls workors will ploco sandbags along tho onstom odge of tho 
asphalt apron to dlvoc storm wator Nnofl from tho aroa Into adjocont drnlnagos (SOO artachod 
f I g u re). 

ICF Kaisor Englnoon wlll cavor tho exls:lng sottllng pond with Poly.JutoyM matting to roduco 
tho potontlal for rainfall mobilized sodlmonts wlthh tho pond. 

The capacity for sodlmont dopositlon wlthin tho dralnugo wlll bo onhoncod by lnstolllng eight 
straw-bale dams. ICF Knlsor EnglnoolrJ wlII construct thoso dams within tho ttaopor soctlons 
of tho channol botwoon tho oxlsting rock dam and cliff faco whore tho drnlnago drops Into 
Canon do Vallo, 

The darns wlll conslst of looso ~t raw,  straw ~ a l o s ,  and Poly=JutoTM mattlng, The straw balas wlll bo 
partially wrappod In Poly3utorM to maintoln tbo balo structure. A sectlon of Poly=Jutom mat tho 
width of tho drainago channel and 15 tt long wlll be placod In tho drainago at oach darn loca!lon. 
Looso straw wlll bo ltlld down ovor tho mat In the locatlon of tho dam to onsure B seal botwoon tho 
straw balos and the bottom of tho drainage channel. Tho mat will be plncod so that the upgndlont 
odge of tho mat Is at or abovo tho spcclflod dam IOCPtlon, Stmw balos wlll thon be placod end-:o= 
ond ovor the looso straw across tho mtlro width of tho drainago chennol at tho speclflod dam 

Any OXCOBS Poly-JutoTM mat wlll lay In tho bocorn of :ho dralnago channol upgmdlont of tho dam, 

PRS 16-021(C) IC, the NPDES pomrlttod OUtfalt (€PA 05A056) from tho high ~XPIOSIVOS (HE) 

lOC&ItlOn. Tho downgrndlont portlot7 Of POly-JUtOYy mat Will lhon DO WnppOd OVOrthQ stmw bolos, 

Flolu Unlt 3 
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socurod In phco wlth rocks, Tho ontlro structure will bo supporfod wlth rocks and 8 log on tho 
dOWRgfadlOnt slda of tho dam, Wiro will anchor tho log at both onds to nearby tms.  
Tno proposod bost managoment pnctlco wlll reduco moblllr~tlon and subsequent :mnsfer of 
contaminants into Canon de Vallo, 

PRS 16421(c) Is HSWA llstod and has undergono Q NEPA rovlew for categorical exclusion (87.3). 

Estimatod Cost: 

Sandbags wlth labor 32 000 
PolyJuteTW maning 5600 
Stnw balos $120 
Labor $6 000 
Total S8 720 

Schodulc: 

Sand bags wero plaeod along tho edgo of tho asphalt on Friday, Novombor 17,1995, 

Tho PolydutoTM matting will bo plocod on tho pond Frlday, Oecember8,1995, 

Eight stmw-bnla dams wlll be plncad wlth the POlyJU!fP matting on Mdoy, Decornber8,199S1 

2 February 14,1996 
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EXECUTIVE SUMMARY _ I  

.., 
Thls Resource Conservation and Rocovory Act (RCRA) facility lnvostlgatlon (RFI) roport 

*. 
. - 1  

~ ~ S C U S S Q S  PhaSQ I lnvestigatlons, rosults, and rQComm!3nda:iOnS for two potontlal roleaso slfos 
(PRSs), 16-02l(c) and 16-CJ03(k), at Los Alamos N3tlOnal Laboratory (LANL) Tochnlcol A m  

(TA) 16. TA-16 has boon tho slto 01 hlgh cxplonlvos (HE) rosoarch and dsvolopmont programs 

slnco 1944. PRSs 16-021(c) and l6403(k)  arb thQ HE sumps, draln llnes, and outfall 
associated wlth TA-1 6-260, on HE-rnachinlng bulldlng that has boon In operotlon slnco 1951. 
PRS 16-003(k) Includes tho HE sumps, t h e  vltrlflod-clay pipe connoded to t ho  sumps, the 

concreto troughs that feod tho singlo outfall, and contamlnatod sol1 surroundlng thOSQ structures. 

PRS 16-021 (c) lncludos all contamlnatod sdls ond tuff downstranm from tho Outfall, These two 
PRSs nro comblnod In rhls RFI roport bocause thoy aro both assoclnted wlth TA-16-260, 

bocnuso thoy conratn s!mllor constltuonts, m d  bocauso any cloanup of tho two PRSs wlll bo 

coordlnatod to save costs and tlmo. 

Tho RFI work plAn for Oporablo Unl t  (OU) 1082 (LANL 1993, 1094) was approvod by t h o  

Envlronmontal Protection Agoncy (EPA) Roglon 6 in Docombor 1994 (Taylor 1995,1357). Tho 

approval lottor requirod that RFI repoRS lor theso two PRSs bo complored by September 30, 

1996. Only a subsot of tho snmpllng proscrlbod lor PRS 16=003(k) was complotod duo to 

fundlng constrolnts and hazards associatod wlth drilling in HE-contomlnatod areas. This 
uavlatlon from tho npprovod work plan was documontod In a lottor to €PA aatod May 24, 1995 

(Jonsen and Taylor 1995, 15-1 6-627). 

Phaso I sampllnl; for PRSs 16-021(~) and 16-003(k) was cornplotod during flsctll yoar (FY) 

1995. Surfaco and mar-surfaco samples woro colloctod, Analysos wOfo porlormed for HE, 

Inorgonlcs, volatllo organlc compounds (VOCs), Eomlvolatile organlc compounds (SVOCs), 
and uranlum. Exlstlng data suggostod that PRS 16-021 (c) was highly contamlnatod with HE 

and borlum, so tho objoctlvo of tho Phclso I sampllng at that PRS was to dotormlno tho latoral 
extent of contamlnatlon In ontlclpotlon of D voluntary corroctlvo actlon (VCA) cloonup. Tho 

objcctivo ot Phmo I sampllng at PRS 16-003(k) was to dotarmlno WnQthOr a rolenso had 
occurrod bonoath tho HE sumps Find troughs that prosontou D rlsk to human hoalth and tho 

onvlronment. 

Tho followlng constltuonts woro found abovo scroening actlon Iovols (SALs) at PRS 16-021 (c): 

CyClOtr~~OtbyldnQtrlnltr~~lnO ( A D X ) ,  cyclotetramothytano-tatranltamlne (HMX), 

2,~,6=trlnltrotoluano (TNT), 2,4-dlnltrotolueno (DNT), 1,3,5=trlnltrobontono (TNB), anthraceno, 

bls(2=othylhoxyl)phthalate, and barium, Soma constltuonts, such as ROX, word prosant at 

lovols more than four orders of magnitude groater then SALs. Dotecrlon limits for HE and othor 

RR Repoft for TA-76, PRSS ltWZl(C), IM703(k) I Saptctmbor 27, IS96 



organic constltuonts woro hlgh duo to tho large amounts of WE in many samplos and tho 

rasultant large nurnbors of dilutlons roqulrud for ChOmlCd nnalysos. Non-RFI surtoco and 

groundwatot sampling rovonl that  HE constltuonts and barium aro present a: lovels greater 

than maximum contaminant lavels (MCLs) In springs and surfaco m o r s  potontiolly assoclatod 

with PRS 16-021 (c). Togethor, thoso data imply that a correctlvo measures study (CMS) and 
corroctlvo moasufOs Implomontatlon (CMI) aro roqulrad lor th l s  unlt, 

Tho PRSs discussed in thls RFI ropon are llstod tn Tablo ES-1. PRS 16-003(k) Is recommonded 
for voluntary corrocttvo action (VCA) to bo poilormod In conjunctlon with CMS/CMI at PRS 16- 

021(c), Phaso I data indlcatod that minor reloosos ot constltuonts to the onvlronment havo 

occurrod at tho sumps, but the idontifiad releases aro not ot lovels groaterthan SALS. Final soil 
charactorlzatlon, drain lino and trough romoval, and, It nocossnry, soil cloanup of PRS 16- 

O03(k) will occur In assoclatlan with tna CMI at PRS 16-021(c). Accolorctod Phase t! sampllng 

lo recommondod for PAS 16.021 (c) In propnratlon for o. CMS. A CMS plan will bo complotod 
during fiscal year 1997. 

Although radionuclldos aro regulated by tho Ooparcment of Energy (OOE) and not undor RCRA, 
it is mora otficiant and cost-offectlvo to lnvostigato all typos of potentlnl contamlnents durlng 

ct single dto chnroctorizatlon. Thoroioro, it is LANL and DOE pollcy to address radlochemicol 
concorns in thls roport, 

TABLE ES-1 

SUMMARY OF PROPOSED AC3ONS 



PRS 16-021(c) Is tho outfall ctSSOClatQd with tho 13 HE sumps on t h Q  northonst slde of TA-16- 

260. Tho outfall wlll no longor rocolvo HE-boaring wastowator following plugging o! the sumps. 
Barlum, chromlum, eoppor, laad, nlckol, s{lver, uranlum, vanadium, and t l n c  wore found in solls 
abovo LANL UTLs. Barium was found woll abovo SALS throughout the PRS. The HE 2-amlno= 
dinltrotoiuone (2-ADNT), 4-ADNT, D N 8 ,  DNT, HMX, nitrobonzone (NB), 3-nitrotoluone (NT), 
RDX, TNB, and TNT were all found at this PRS. DNT, I-IMX, RDX, TNB, and TNT woro all found 
at lovols In solls well abOVQ SALs for &I distance of 600 f! from t h o  outfall. SVOCs and VOCs 

were dotected abova analytlcal dQteCtlOfl IlmltS - lncludlng aflthracano and bis(2- 

sthyihoxyl)phthnlate at lovols groator than SALs. Although no formal rlsk ossessmont was 

podormod, risks aro astlmatod to bo In the range of to 10') for cnrclnogons Jnd n hazard 

index groator than 1 basod undor comparison wlth EPA Rogion IX cnlculatlans mads undGr a 

generlc industrlal oxposuro sconario, In addltlon, HE lovols In tho PRS roprosont an acuto 

(oxploslvo) hazard due to HE lovols groator than five wolght percent. NQarby springs and 

surfoco wtltors ore contamlnatod at IovoIs groator than background and MCLs, p0:ontlally duo 

SUMMARY OF PI?% 

PRS 16-003(k) consists of 13 HE sumps and drain linos associatad wlth TA-16-260. Tho s u m p  
outlets to the outfall uro curtontly schbduled to bo pluggod durlng fail 1996, Altor tho sumps 

aro pluggod thoywlll contlnuo to recoive largo amounts of HE=beorlng process water, whtch wlll 
be colloctoa In vacuum trucks and transportod to tho TA-16 Burnlng Ground rather than be 

dlschargod at the outloll. Barlum, chromlurn, cobalt, copper, load, nickol, s h o t ,  uranium and 
zlnc were found abovo LANL uppor tolarnnco llmlts (UTLs). Tho HE 4-amlno-dlnltrotolueno (4- 

ADNT), HMX, TNE, and TNT were found abovo analytical dc!toction tlrnits. Theso analytes 

were found In solls near t ho  sumps and troughs, Smnll amounts of VOCs and SVOCs woro 

found. No nnalytes abovo SALS woro tound. A multlplo constituont evoluotlon (MCE) suggosts 

that tho cumulatlvo risk from both carclnogons and noncarclnogons Is small. Howovor, 
potontlol rotoasos from this unit have not boon fully chnractorlzod. Thus, PRS 10-003(k) Is 

rocommondad for furthor choractorlzatlon and VCA In conlunctlon with CMS/CMI actlvltles at 

PRS 16-021 (e). Tho drctln llnos and troughs oro currently schodulod 10 bo doactlvatod during 
fall 1996. LANL wlll rQmovO thoso drain I h O S  and troughs, and comploto addltlonal 
charoctorltiltlon sampling In t h o  locations of theso romovod structures. Tho active portions of 
PRS 160003(k) bononth tho sumps will bo choractorkod as part of tha VCA. O~tal lS o i  theso 

activities will bo provided In a VCA plan that wlll bo submlttad concutrontly with the CMS roport. 
VCA actlvltlos wlll occur concurrontly with CMI nctlvltlos. 

RFl Rapart for TA-16, PRSe lW27(c), 16403fk) Ill 



to contaminants dbrivod trom PRS 76-021 (c), SoVofal best-managomont PraCtlCOs (BMPs), 

includlng hay balo dams, sandbag barriers, and gootextile mottlng In tho highly=contaminatod 

zone, h a w  boen implemontnd at this PRS to mlnlrnizo run-on and tunoft. 

A Phasa I I  sampling plan is proposod to: 1) dotorrntno tho oxtont o? contaminotton requiring 
romodiation, 2) lnvostlgato tho hydrologlc connactlon botweon tho PRS and contaminated 

surface waters and groundwnters, and 3) examine :he potontiai for o f f d t o  migration of 
contarninants from tho PRS. This Phase I1 sampling and analysls plan Is designed to support 

tho CMS plan for this PRS. Tho CMS plan is currontly schoduied for dotivory to the New Mexico 
Envlronmont Dopartment in Suptombor 1997. 

Soplombar2t, 1998 
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1 ,o lNTROOUCTlON 

This report presents thQ rosults Of t ho  Phase I Rosourco Consarvatlon and Rocovory Act 

(RCRA) Facility lnvostlgatton (RFI) lor two potontlal roleaso sitos (PRSs) assoclntod with 

Tochnlcal A m  (TA) 16 at Los Alamos National laboratory (LANL). Tho two PRSs are the 

outfall and sumps from Q hlgh axploslvos (HE) machlnlng building, TA-16-260. This roport 

doscribos the sampling conducted during Phase I ,  oxaminas :he annlytlcal results, and 

proposos futuro actlon for tho PRSs. 

1.1 Genctal Sltc Hlstory 

TA-16 Is locatod In tho southwest cornor of the Laboratory (Fig. 1.1-1 cind Fig. 1.1-2). It 

contains 2 410 Deros or 3.8 squoro milos. Tho land Is a portlon o! that acqulrod by tho 

Oopartmant of Army for tho Manhattan ProJect In 1943. It was unod prohlstorlcally by tho 
nncostral lndlans of tho PaJorlto Platoau and prlor to World War II for farming and J. sawmlll 

oporatlon. TA-16 Is bordorad by Bandotlor Natlonal Monument along Stato Road 4 to tho south 

and tho Santa Fo Notlonal forost along State Road 501 to tho wost. To tho north and oast, It 
is borderod by TAs 8,9, 14,15, and 49. TA-16 Is foncod and postod along Stato Road 4. Water 

Canyon, a 200-ft-doop ravlno with stoop walls, soperatos Stato Road 4 from actlvo sitos at 

TA-16. CaAon de Val10 forms tho nORhQrn bordor of TA-16. Socurlty fences surround tho 

productlon facllltlos. 

TA-16 was ostabllshod to dovolop oxploslvo formulatlons, cast and machlno oxploslvo charges, 

and assomblo and tost oxploslva compononts for tho US nucloar woapons program. Almost all 
of tho work was conduc!od In support of tho dovolopmont, testlng, and production of oxploslvo 

chargos for the implosion mothod. Prosont day us0 of thfs slte Is ossontlnlly unchanged, 

although facllltlos hnvo boon upgraded and oxpandod as oxploslve and rnonufacturlng 

tochnologlQs advancod. 

TA-16-260 fs locatod on the north sido of TA-16. Tho structuro WGS orlglnnlly bullt In 1951 , with 

minor modlflcntlons to tho  s:ructure mad0 Intor. It 13 an YE machlnlng laclllty that  processos 

largo qunntltlos of oxploslvos, Machlno turnings And HE whshwotor pro routod to the 13 sumps 
as wnsto. Tho drainago cnannel from tho outfall Is contamlnatod with high-oxploslvo wasto and 

barium. Tho outfall Is currently schodulod to bo dosctlvntod; howovor, It Is stlll permittod as 
Environmontal Protoctlon Agency (EPA) 05AOS6. Tho sumps, draln Ilnos, and troughs hnvo 
beon dosignotod PRS 16=003(k) and tho outfnll as P R S  16=021(c). 



\ \  I 

Fig. 1.1-1. Location of Opcroblo Unlt 1082. 
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- - - - - Lon A l a t ~ ~  NOtlOMJ laboratory boundary 
.........I. TechnlcPJ, nren Eoundary - Malor parrod m d s  - Other mads 
1&1911 TAB wlthln OU 1082 

Fig. 7.7-2. Loeatlan'of Oporablo Unlt 1082 with rospoct to Laboratory tschnlcnl (Irons and 
surroundlng landholdings. Building TA-16-260 within TA-16 is also shown. 
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Chemicals of potentlal concern (COPCS) at thls sit0 include vorlous typos of HE, HE lmpurltlos 

and dogradatlon products, uranium, rnatais (ospeclally barlum), volatlle organlc compounds 

(VOCs), somlvolatlle organlc compounds (SVOCs), and cyanlde, 

7.2 AFI Ovcrvlow 

Tho somptlng plans for tho PRSs dlscussod In this docurnont are contalnod In SubsGction 5,3 

of the RFI Work Plan for Oporoble Unlt (OU) 1082 (LANL 1993 1094). Thls work plan was 
subrnltted to tho  EPA Roglon G In July 1993. A notlco of doficloncy (NOD) was roceivod In July 

1994, LANt's rosponso was submittod to tho Los Alarnos A r m  Offlco of tho DepGrtmont of 
Energy (DOE) In August 1994. €PA' s approval of tho work plan wlth rnodltlcatlons was 
rOCQlV9d durlng Docomber 1994 (Taylor 1995, f 357) 

The tochnlcal approach of tho work plan lncludod phased sampling to locate tho SOUrCoS and 
types of contamlnatlon Rssociatod wlth LANL actlvitlos, Contamlnants detected dUrlng Phaso 
I roconnalssance sompllng may bo subJoct to subsaquont sampling to onsuro that contominatlon 
Is lnvostlgutod In cornpllonce wlth tho Haznrdous and Solld Wosto Amondrnents (HSWA) 

Modufo Vlll  of the LANL Hazardous Wasto faclllty pwmlt (EPA 1990, 0306). 

Tho concoptuel modo1 for thls slto is roforencod In subsection 4 3  of tho RFI work plan for 

Oporablo Unlt 1082 (LANL 1993, 1004). Tho prlmary exposure routes for contlnued lndustrlal 
operations include ingostlon and Inhalatlan, d Q m d  contact, axtornal radlatlon, and potontlal 
HE datonotlon, Furthor work at thoso PRSs includos: 1) Phaso t l  sampllng followod by tho 
corroctlvo measuros study (CMS)/corroctivo moasurwi implomentntlon(CMI) process, and 
2) further charactorlzatlon associated wlth voluntary corractlve action (VCA). 

1.3 Field Actlvltlcs 

7.3.1 Sample Collcctlon Actlvftlos 

Tho lialdwork for the PRSs in thls roport Sogan in June 1995 and anded In October 1995. 

sampling was limltod to Fridays duo to safoty requitoments dlctatod by the oporating group. 
Sampllng was complotod 5y ICF Kalsor Englnoors. All oppllcablo LANL Envlronmental 
Rostoratlon (ER) standard operating procoduros (SOPS) worO followed, unless othorwiso 

noted In Chapter 5 of thls docurnont. 

I 

Field scruoning for HE by spot tost, volatllas by photoionlratlon datector (PID), and radionuclides 

by hand-hold sodlum4odldo (Nal,) detoctor occurrr: at both PRSa. Tho purpose of field 
scroenlng was to blns cor0 samples to locatlons wlth tho highost contamlnatlon at 
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PRS 16-003(k) and to ale In boundlng oxtont of contamlnatlon at PRS 16-021(~). Scroonlng 

was also needed to onsuro compllanco wlth shipping roqulromonts tor oxplosivo matoriais. HE 
spot tost rosults wero pnrtlculnrly Important for biasing laborarory sampling locations nnd to 

support bounding of tho w o n t  of contaminntlon. 

PRS 16-003(k) sompling COnSlStQd of  rO~Oto*drillQd VWtlCal boroholcts adjacont to the sumps 

and dralnago troughs that  constituto th i s  PRS. PRS 169021(c) sampl ing  conslvtod of surfaco 

and naar-surface smp l lng  using spade and scoop and hond=augor rnothods. Each sarnplo was 

photogrnphod and all Smpl lng data wore londad into a field 4-0 databnso that was lator 
uploadod into tho facility tor InformotIan monagomont and display (FIMAD). 

Land surveys wero conducted botwoen January and Mwch 1995 and Junb 1996. All surlnco 

sarnplos wore takon to an opproxlmsrte dapth of 6 In, wlthln o Ulomotor of 6-8 in. VOC sarnplas 

woro takQn from a dopth of groator than 6 In. but loss than 6 ft. Soil wns collected from onch 

sampllng locatlon using dedlcatod nonspnrklng aluminum sampllng Irnplemonts, Augered 
samplos woro colloctod wlth R rornoto drill rig (SIMPCOTM) oporatad from 8 dlstnnco of groator 

than 30 ft wlth all oporotots shloldod behind P bullobproof polycarbonoto shlold, Wot drilling 

WGS roqulrod to comply wlth oporatlonal hoolth and safety roqulromonts. ThosG sampllng 

snfoty procoutlons aro roquirod in nroas containing potontlally=oxptosivo lewis of HE, 

1.3.2 FIold Quality Ascosmont Actlvltlcs 

Flold quallty assossmont (QA) stlmplos, In tho form of colloctltod and parformonco ovaluntlon 

(PE) samplos, woro colloctad as spoclfldd and doflnod In t ho  slto-spoclflc puallty assurance/ 

quality control (QA/QC) plan for tho fiscal yoar (FY) 95 TA-16 field campaign (ICF4aisQr 7 995, 

15-16-628). COllOCotQd surtaco samploo, doslgnatod as flold dupllcntos In tho RFI work plan, 

w w o  ostabllshod less than 1 It north of tholr rospoctlvo RFI-mnndtltod snmplo locatlons, Split 

subsurface samplos wore collected from 1-2 ft intervals of coro. 

Tho PE samples WorQ collecrod to chock for contamination that may havo boon introduced from 

amblont condl!lons or lmprOp@r handling procodures, to ovaluate matrix offocts on annlytlcal 

laboratory rocovory of inorganics and radioactlvo constltuonts, and to evaluate tho ovorall 

process of sample handling and analysis. Bocausa most of tho PE samples wcro subrnittod to 
support tho ontlro FY95 TA-16 flold campaign, a dotoilad discussion of those samolos Is 

provldod In tho  RFI roport for tho othor 35 PRSs samplod in FY95, This repon wlll bo subrnlttod 

by October 31 , 1996. As doscrlbod In that roport, no problems were notod wlth tho PE samples, 



1.3.3 Oavlatlons from the RFI Work Pion 

Throe dovlatlons from the RFI work plan and Its NOD occurrod: 

1) At  PRS 16-003(k) two vonlcol boroholoo woro colleetod ut oach somplod sump 
rothor than tho anglod boroholo Proscrlbod In tho work plan NOD, Thls chnngo was 
nocossltatod by HE safety concorns promulgatod by the LANL oporatlng group. 
Tho operating group roqulras all drilllng In HE arms to bo complotod wet, and It 

was doomed lmposslbla to maintain a wot borohole uslng anglod drllllng. Two 

vortlcal boroholos WOfQ ostlmatod to bo as offectlvo at dotormlnlng whether o largo 
plume of HE exlsted bonoath a sump as a singlo onglod boroholo. A largo plume 

of HE would llkoly oxtond boyond the bordors of an HE sump In ono or rnoro 
dlroctlons, and not be conflnod to tho solls directly bonooth tho sump structuro, 

At PRS 16=003(k) only two of tho flvo sumps and two of the flvo trough 1oca:lons 
that wore planned to bo charactorlzod accordlng tho work plan and Its NOD wdro 
samplod during FY95. It was bollavod that panlal lmplomontatlon of tho sompllng 
plan would odoquatoly dotormino wholhor a malor rolonso from this unit had 
occurred. In addition, tho full sornpllng plan could not be completed within tho 
budgot !or flscal yonr 'I 995, This dovlatlon from tho work plan was dlscussod with 
roprotontotlvos of €PA Rogion 6 during spring 1995, and tho doclslon to complote 
only this poRlon of tho Phaso 1 RFI sampllng was communlcatod to EPA Roglon 6 

In a lottor dated May 24, 1995 (Jansan and Taylor 1995, 15-76-627). Cores were 
scroonod on 12.h lntan/als rothor than 6-in, Intorvats in order to provlde onouGh 

mutorial for onalysls, 

3) Four wasto=characteriratlon samplos , which wero not included In tho work plan, 
from two locations wore colloctod In antlclpatlon of sol1 romoval and trostmonr, 
Thoso samplos woro analyzed !or toxlclty charactorlstlc toaching procodure (TCLP) 

motals and organics and !or horbicldbs and pQStlCldeS. 

ScptcmborZt, 7996 6 RFI Repor: for TA-76, PRSs 16421(c), 16403[k) 
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2.0 ENVIRONMENTAL SElTlNG 

Tho onvlronmontal SOttlng Of  tho Laboratory is doscribod In Subsoctton 2.4 of tho Ins!allntion 

Work Plan (IWP) for Envlronmontol Rostoratlon (LANL 1995, 1164), A discusslon of the 

onvlronmontal cottlng, lncludlng clirnato, goology, hydrology, and D concoptual hydrogoologlc 
modo1 lor tho moa and surroundings, Is proaentod in Chaptor 3 of tho work ptnn lor OU 1082 

(LANL t 993,1094). A summary of that and now data colloctod slnco 1993 are prosentad in tho 

tollowlng soctions. 

2.1 CIJmato 

Los Alamos County has a somiarid, tomperato, mountain cllmota, Summors aro generally 
sunny with modorato, warm days and cool nights, High altltudo, llght wlnds, clear skies, and dry 
atmosphoro nllow moan summot ternporilturos to rango from GOo F to 68" F at TA-16, Wlntor 
mean tompornturos typlcally rango from 30° F to 37O F. Tho avorogo nnnuol rainfall in tho aroa 
of TA-16 Is estimatod to range from 78 to 20 In. (Bowen 7990, 0333). Of this total, 40% occurs 

as brlaf , lntenso thundorstorms during July and August. 

22 Geology 

2.2.1 Gbologlc Sottlng 

A dotaiiod dlscusslan of the  goology of tho antlro Los Alamos a r m  can bo found In Subsoctlon 
2.51 of ths IWP (LANL 1995, 116d), Tho geology of TA-16 Is described in Subsoctlon 3.4 61 
t ho  work plan (LANL 1993, 1094). Howover, slgnlflcont addltlonal lnformatlon on tho geology 
of TA-16 has bocomo avallnblo durlng tho lost throo years, Thoso now data are described 
bolow. 

Tho oporatlons a r m  at TA-16 Is bounded on the south by Wator Canyon and on tho north by 
Canon do Vallc. Canon do Vallo is n trlbutnry to Wator Canyon: thoy join at t ho  oust end of 
TA-16 approxlmatoly 3 milas downstroam horn tho drnlnage for PRS 16-021(c), whlch is 

locatod 600 It south of Canon do Vallo. Wator Canyon drains into the Ria Grand0 approxlmatoly 

7 milos ~ a s t  of tho oastornmost boundnry of TA= l  G. 

R f l  RopOfl lor TA-7G, PRSS 16421(~),  76403(k) 7 Septambsr 27, t996 



Oporntlonal areas at TA-16 aro located on tho mQsa tops, composed of Unit (QBT-4) of tho 
Tshlrogo Memberof tho 6andollorfuff. Unit3 (QBT.3) of theTshlrogo Momborof tho Bandellor 

d0 Vallo and Water Canyon. Corrolatlon of rocent mapping to tho east of PRS 16-021(c) at 

Mntorlol Dlsposal Area (MOA)-P wlth tho rocontly-roloasod bedrock goologk map of Rogors 
(RoGors 199S, 1353) suggosts that mesa top portions of PAS 16-021(c) are underlain by 
approximatoly 80-110 ft of Unlt 4 of tho Tshirege Member ot rho Bandellor Tuff. 

Tuff crops Out on tho mOSa tops Ot  tho O W  ond Of TA-16 ond In the bottoms and walls Of Canon 

At MDA-PI 687 4 Is tl llthologically complox unit conslstlng of In ascondlng ordor: 1) 8 poorly 
indurotod, whlte to light-gray, nonwoldod ISnimbrlto, 2) on induratod light tan, nonwoldod, cllff- 

fOrmlng tuff ovorlnln by n broad bonch, 3) o vorlcolorod, nonwolded clllf=torrning tuff with 

dovltrlflod baso and a 1 0 4  thlck glossy uppor part, 4) a crystal-rlch surge bod up to 7 t t  thlck, 
and 5) a hard, donsely-woldod tuff that forms tho caprock for tho mesa (Broxton ot 01. 1996, 

1305). Tho lattor subunit corrolatos wlth Unit aBT, and tho Ilrst 3 units correlate with Unl: OBT, 
of Rogers (Rogers 1995, 1353). The crystal-rich surgo bsd was mapped by R o p r s  as tho 

boundary bdtweon hor units QBT. and QBT,. Thls high-pormaobillty sandy porting mu)' 
ropresont n posslblo psrchod zono - provldod It also ovorllos D low~permooblllty zone. 
Exarnlnatlon of this contact in the walls of Canon do Val10 bQtWQOn MDA-P and PRS 16-O21(c) 

suggosts that tho surgo bod is discontinuous. Rogors subunlt QBT,contalns a unltchorocterlred 
by horizontal frocturos that also may roprosont a posslblo porched-flow pathway. 

QBT 3 In Canon do Val10 odjacont to M O A 4  consists of two hard, plnklsh-brown, partlolly to 

modorately woldod, cllfMormlng ignlmbrltbs that are soparated by a soft, pinkish-orange, 

nonwoldad, slope-formlng tutf. Tho uppermost subunlt wlthin Unit 3 contains significant 
horlrontol fracturos, 

Dotailcd inforrnntlon on tho mlnoralogy, rnodos, whole=rock chomlstry,  and outcrop 
chnmctorlstics of Unit 3 and Unit 4 at TA-16 aro provided in Broxton bt 91. (1996, 15-16-1305). 

A large, now-vertlcol lault, tho Frljolos segment of the Pojorito taul: zone, has beon mopped 

to tho wost of OU 1082. Thls fault Is tho largest sogmont of tho Pajarlto fault systom In tho Lo5 
Alarnos nroo, wlth down-to=tho=oast dlsplacamont ranging up to 400 f :  during tho last 1.1 million 
y a m ,  Fault zonas may provide pathways tor wntor flow, 

2.2.2 Solls 

A dlscusslon of soils In tho Los Alnmos aroa can bo found In Subsectlon 251 .3  of the IWP 

( L A M  1995, 1164). Sol1 at TA-16 is doscribed in Subsoctlon 3.43.2 of the work plan (LANL 
1993, 1094), As doscrlbed in tha: wbsoctlon, tho aron surrounding PRS 16=021(c) was 

e 

e 

e 
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mappod as flno typlc EutroborNs by Nyhan (Nyhan at ai, 1978, 0161). Examlnation of so i i~ ,  at 

PRSs around TA-16-260 suggests loamy f ino solls. A recont stucfy of  background soils on tho 
north and south slopos of CoRon do Vallo nom tho TA-16 Burning Ground suggests that: 1) soli 
horltons rangod from 40 to 237 em In depth, 2) soils aro poorly devolopod ond Conslst of A-R, 

A-Bw-R, or A=Bw-C soil profllos, and 3) solls aro classtfiod as Lithic UstoRhonts, Typlc 
Haplumbrodt, Curwlic HRplumbrQdt, Typlc Ustochropt, and Udic Pelooustalf soils (McDonald 
ot al. 1996,1354). Tho goomorphlc envlronmont of thoso soils, on tho slopas of CaAon do Vallo, 
Is probably simlla' tc! that In tho vlclnlty of PRS 16-021 (c). 

2.3 Hydrology 

The hydrology of tho Pajarlto Platoau Is summarizod in Subsoctlon 2.5.2 of the IWP (LANL 

1995, 1164). Tho shallowost dopth to groundwator nt TA-16 Is unknown. This question wlll bo 

InvsstlDRtod as part of Phaso II sampllng for PRS t6=021(c). Shallow parchod aquifers at 

TA.16 aro flkdy qulta hetcrogoneous. Sevoral modorate depth (up to 200 ft) bOrohOlQS drlllod 
at tho TA-16 Burning Ground noar MOA-P did not contoln a SntUratQd zona The dQpIh to tho 

main aquifor at TA.16 Is ostirnatod to bo greater than 1 000 It. Four deop groundwatbr wolls to 

tho main aquifer are schodulod In and around TA-16 as part of sltawldo hydrogoologlc studios 
schodulod 'or FY9? to FYO1. Thoso wells wlll bo locatod: 1) In Canon do Vallo noar MDA P 2) 

nt tho confluonco of Canon dQ Vallo and Wcltor Canyon 3) at New Moxlco Stat0 Road SO1 and 

Conon do Vallo, and 4) at Now Moxlco SO1 and Water Canyon. 

2.3.1 Surface Wntcr 

Surfaco wo:or issues at TA-16 aro doscrlbod In Subsoctlon 3 5 1  of tho work plan (LANL 1993, 

1094). Addltlanel Informallon on surfaco wa:erc, colloctod slnco 1993, Is summarized bolow, 

Poronnlal and lntormittont surface wator oxlot at many locutions at TA-16, duo both to natural 

and anthropogenic soufcos. Canon do Vallo contains what appoars to be a perennial roach, 
tho surfaco wator botweon TA-16.260 outfall and P location boyond MOA-P has flowed 

contlnuausly since lnltlal lnvostlgntlons In 1992. Several small saturated amas aro prosent In 

small, trlbutory, drolnngos to Canon do Vallo and Wotor Canyon, Many of theso zonos aro duo 

to the dischargo of procoss waters from TA-16 oporotlons. Flguro 2.3.1-1 shows locations of 
posslbla wotlonds-typo vogotatlon, HE-procoss outfolls (as of 1994), and 0 t h ~  suflaco w m r  
locatlons. 

RFI Rapart tor TA-16, PRSs 16427(c), 16403(k)  9 Septombcr 27, 7996 
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Surface waters In many of those locations havo beon anolytod as part of Fromowark Stualos 

sudaco wator charactoriratlon activltios, by NOW Moxie0 Environment Dopartmont (NMED) 

Agreement In Prlnclplc (AIP) personnel a part of t h d t  survolllanco Elctlvitios, and QS part of 
non=RFI hydrogeologic sampling at TA.16. COmplOte wntor analysos, maps showing sampling 

locations, and more dotaiiod discussions of thoso data are providod in APpQndlX C. lnformatlon 
an constituonts abovo background in surfaca wators Is providod In Appendlx C ancl is 

s urn ma rlrod bo low. 

Cbrtaln surface wntars in Canon do Valle nro contamlnntod wlth sevoral constltuonts at lovols 

above scfooning action lovols (SALS) and abovo buckground, Barium in Conon do Vcllo rnnges 
from 2 to 3 ppm, whlch Is abovo tho NQW Moxlco maximum concOntratlon love1 (MCL) of 1 ppm. 

Tho high oxpiosive RDX lo also consittontly at lovols obovo 100 ppb, whlch Is groator than the 

Now Mexico MCL lor  that constltuont. Sovoral other constituonts In Canon do Vnllo are at 

levels above roglonal spring background. Theso constituonts lncludo HMX, chlorlno, sodlum, 

and mangnneso (ceo Appondix C). 

Othor surtoco wntors ut TA-16 that havo anomalously high lovols of eonstltuents lncludo tho 
pond bohlnd tho 90s-Uno, whlch contalns barium at lovels abovo scroanlng action l o v ~ l s  
(SALS), and a surfeco wator t o m  at K-Slto, which contains barium and boron above 

background. 

Furthor analysos of theso surfaco wators will bo complotod during Phaso II sampling activitios. 

2.3.2 Groundwatcr 

Groundwator issues at TA-16 aro doscrlbod In Subsoction 3.5-2 of the work plan. Additional 
in!ormatlon on groundwators, collectod or rotnterprotod slnco 1993, aro summnritod betow. 
Information on cons:ftuonts abovo background In groundwaters at TA-16 are dsscrlbed In detail 

in Appfffldix C. 

Borohole SHB.3 (Fig. 2.3.1-1), drilled In Novembor 1991, contalncd perchad groundwater, 

hypathesitod to have been derived from a dopth of betwaen 750-350 It. (Gardrier or al. 1993, 

0840). This watar may roprosont il porchod tono or It could roprosont the reglonal aquifer. 
Wator and swab samplos wore tdkon from SHB-3 durlng tho summer of 1993. Thoso data show 

sporadic olovatod vnluos of load, phosphate, rubldium, and ammonium rolotlvo to background 
sprlng data (Blako et al. 7995, 1355). Static wator dopth In SHB-3 was roughly 664 It during 

1992 (EPG 1994, 1179) 
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Sovoral sprlngs and soops havo boon ldontiflod at TA-1 6 durlng tho post lour yoars, Locotlons 
of thoso springs aro shown on Flg, 2.3.7-1. SWSC Line and Burning Ground spring dlschargo 

from within tho uppormost, platy, subunit of Tshlroge Unlt 3, M m l n  Spring apparently dlschargos 

from the lowor portton of Tshlrogo Unlt 4. All of the sprlngs and seeps nro contomlnntod with 

constituents (bnrlum, boron, HE, solvonts) at lovols abovo background, All of these sprlngs aro 
also contnmlnotod at lovols above SALS for ROX (seo Appendix C). Martln spring appears to 

bo most highly contamlnatod. 

The prosonco of tnese sprlngs suggosts tho oxlstonco of one or mor0 perched zones at a 

shallow love1 bonooth TA-16, Detormlnatlan of tho dopth and nature of the uppermost of theso 

porchod rbnos is one of the goals of tho Phasb I I  sampling de5Crlbed In Subsoctlon 5.2.1 1 of 
this documont. 

2.4 Blologicol and Cultural Survoys 

Blologlcal and cultural surveys wore PQrfOrmed at TA-16 prior to sampling, 

Appondlx A to tho work plan (LANL 1993, 1094) idontlflos thirty-throe cultural sltos Qllgiblo for 
lncluslon on tho Natlonal Raglstor of Historic Plncos under Crltorlon D wlthln OU 1082, 

Howevor, that Appondlx also notos that tho Gttrlbutes that mako thoso sltos ollglblo for 
. lncluslon on tho Natfonnl Reglstor will not bo alfoctod by ER proloct sampling actlvltlos, 

AppQndlX 8 to the RFI work plan for OU 1082 and Raymor (1996, 15-16-621) doscrlbo tho 

rbsults of field survoys for throatonod, ondangorod, and sonsitlvo spocios ( U N L  1993, 1094). 

Ton plant and anlmal specios of concern wore ldontiflod In those survoys. Those species woro: 
tho JQmOZ Mountoln saiamonder, northern goshawk, perogrlne falcon, Moxlcan spot:ed owl, 

broad bltlod hummlngblrd, pine maRon, meadow jumping mouse, spottod bat, checkor Illy, and 
wood lily. Approprlnto notlflcntlons and mitlgntlon measuros for QaCh spocles wero also 
ldontlfled In Appondlx B to tho work plan. One of thQS0 sp~clos lo known tc reside In Caflon do 

Vallo (Dunham 1996, 15-1 6-622: Rayrnor 1996 15-16-621), 

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSIS 

Tho approach to data assossmont used by tho ER Projoct Is described In tho 'Tochnlcat 
Approach to Data Assossmont for ER Projoct Situ Charactorlzotton Declslons" (Knudson at al. 
1996, 1299). Tho approachos usod in this RFI roport lncludod 

sampling and analysis doslgn, 

flold lnvostlgatlon and colloctlon ot Ileld and quallty assurance (QA) sompfos, 
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chomlcal and raUlologlcal analysos of romplos and roportlng of analytical 

dofa, 

. routlno vorlflcatlon and valldotion of nnnlytlcal data, 

orgnnlzation of flold and analytical data into PRS-speciflc data packngas, 

oxploratory data analysls, 

comparison of vnl1da:ad analytlcnl rasults wlth LANL background data, 

- camparlson 01 valldatod analytical rosuI:s with SALS, 

asaossmont 01 human hoolth rlsk, and 

formulntlon of doclslons. 

The following subsoctlons provldo ovowlows of tho mothous usod to comploto theso steps for 

tho PRSs discussod In this RFI report. 

3.1 Somplo Analysts 

Somplos wore colloctod In accordanco wlth samplo doslgn spoclflod In tho  work plan (LANL 

1993, 1094). All samploc raqulrlng chomical and radiological nnalyses and choln=ol-custody 

documontatlon woro submittod to tho samplo managomont office (SMO) foranalysas, Annlytlcal 
suites usod for samplas at thQS0 PRSs Include VOCs, SVOCs, Inorganlcs, HE, and uranium. 

3,l.l Anaiytlcol Mathods 

All samplos wore analyzod by contract nnalytlcol laborotorlos uslng mothods spoclfled In ER 
SMO analytical subcontracts. Tho nllowod mothods aro €PA SW-846 (EPA 1992, 1207) nnd 
contract laboratory program (CLP) methods or oqulvalOnt lot  Inorgmics lncludlng morcury, 

VOCs, SVQCs, and HE. Tho subcontrocts spaclfy UNL-npprovcd mothods tor radlochomical 

analysos, Anolytlenl mothod scloction Is doscrlbod In Appondlx I I  of tho ER Projoct Quallty 
Assuraneo Projoct Plan (QAPP) Roqulromonts for Sampling and Anolysls (LANL 1996, 1292). 

For oach analyto, a lowor, contract=roquIrod quantltotlon llmlt Is spoclfled. Thoso vnlubs, 

estlmntod dotoction Ilrnits for Inorganics and ostlmntod quontltatlon llmlts (EQLs) for organics 
and mdlonucildos, nro tlstod In Appondlx I l l  of tho ER ProJoct QAPP. Analytos for onch sulto 
nro llstod in Appendlx A. 

A fow snmpbs, all of thoso that failod tho HE spot tost, woro anolyzod lor thQ nan-standard 
oxplosive TAT6 uslng a 1ANL In-houso annlyticol mothod, No olfoctlvo commorciol mQth06 

oxists for this compound duo to its lnsolublllty. 
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3.1.2 Data Vorlficatlon and Valldotlon 

Data verification and boSelinG valldatlon proceduros are used to dotormlno whother malytlcal 

data packagos havo boon goneratod according to spociflcntlons and contain tho Information 

nacassary to detormlno data sufflcloncy tor doclslon making. For analytical data usQd !or 

declsions discussed In this RFI roport, routlno data valldotlon under tho ER protocol was 
performod as doscrlbed In fochnlcGl Appronch to the 8FI Roporr (Knudsen et al.1996,1299). 

PRS-spoclfic quality assuranco/quullty control dotnlls aro presontod In Soctlon 4 of this RFt 

rOpOrt, Oualifiors rosultlng from basoltne vulidatlon ara shown in nnalytlcal rbsults tab105 

lncludod In Soction 5 of this RFI roport. Summarlos of data quallty ovaluntlons tor anatytlcal 

data packngos rolovnnt to this RFI report nro givon In Appondlx 8, 

3.2 Background Complrrlsons 

The purpose of background comparisons I5 to dQ:ermino I f  chomlcalo that havo natural or 
anthropogonlc background distrlbutlons should bo rotalnad as COPCs of ollmtnatod from 
fuRherconslderatlon. Background data tordoclslon-moklng concornlng PRSs In this RFl ropoR 

am from two sourcos: 

* Sol1 samplcs colloctod throughout Los Alamos County for which chemical 
analysos woro portormod lor conaln lnorganlc (metal) chemicals and 

naturally occurring rQdiOaCtlV0 chomicols (Longmlre ot at, 1995, 1142; 

1266). 

Bnckground concontrotlons of radtoactlve chomlcnls assoclatod wlth global 
!allout from atmosphoric nuclonr tostlng (o,g,, plutonlum, coslum, strontium, 
and trltlum) roponod In LANL Envlronmontal Survolllanco ropons (Le., 
Purtymun ot at. 1987,021 1; ESG 1988,0408; ESG 1989,0308; EPG 1992, 

0740). 

Comparisons betwoen sit0 data and background data nro lnltiolly performed by comparlng 
o a c h  obsarvod concontratlon datum wlth an uppor toloronco llmlt (UTL) estlmatod from 
background data. Dotolls 0 1  stotlstlcal mathods usad to gonorato UTts from tho background 
data Sats and sug$ostlons for statlstlcal mothods for comporlng sito and background 
concontratlon dlstrlbutlons aro prosontod in tho guldonce documont, Appllcotlon of LANL 
Background Data to ER Projoct Doclslon=Making, Part I: lnorganlcs (Ryti ot at. 1996, 1298). 
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3.3 Dotoctod Organlc ConstltuonLq 

Background data aro not avalloblo for Organlc chemicals. Organic chomicals that aro roportod 
as dotoctod aro cnrrlod forward t o  the SCrOonlng ;LSSoSSmont procoss In thls RFI report, 

Chomlcnls raportod as not dotocted in any sample analyses are rQmOvod from further 
considoration. 

3.4 Humon Health A8SQSSmcnt 

3.4.1 Rlsk Duo to Bockground 

Background rlsks can rctsult from Inorganics that are naturally occurring at a slto, Calculation 

of background rlsks ut lng tho Sam0 rnothodology as site risk ostimatos provides il fromo of 
roforonco for risk lovals calculatod at a slto. Thla lnformatlon provldos & basis for doterminhg 
rlnbbasod remodlation goals, which In some clrcumstancos may bo sot at targot risks 

comparable to background rather than default valuos, Lo,, cnncor risk of 1 E-6 or hazard Index 
of I ,  Background risks can a150 affect doclslons at SltOS that hove constltuents for which them 
Is a throshold of toxlclty. For somo [norgnnlcs, background lntokes may be m a r  II toxlclty 
threshold so that lncromental lntakos assoclatod with Contamlnatlon may be unaccoptablo. 

Background rlsks calculatod horo us0 tho samo oxposure assumptlons by whleh SALS am 
calculotod. SALS aro basod on hoalth-protoctlvo assumptlons for  a rosidontlal sconarlo (€PA 

1995, 1307). For sol1 oxposuro, the pathways includo lncldontol soll lngestlon, inhalatlon ot 

rosuspendod dust, and dormal contact wlth soll. Bocauso background soll data roprosont 

goographically dlverso lacatlons, background rlsksaro ostlmntod for both n madinn concontratlon 
and tho UTL from tho onrlro background data sot to prosont tho rango ot potontlnl risk 
assoclatod wlth dlfferont soil constituont coneontrntlons found In and around Los Alarnos. Tho 
background rlsks bnsod on tho SAL rosldontlnl oxposuro model are provided In tnblo 3.4.1 -1, 

Risks duo to background uro prosontod lor both noncarcinogenic and carcinogonlc outeomos. 

The potontlal for ndvorsa noncarclnogonlc health oflocts is estimatod by a hazard quotlcnt. 

Intakes loading to a hazard qU0tlQnt up to 1 8 r Q  not assoclatod wlth adverse honlth offects. 
None of the median background concontratlons rOSUlt in hazard quotients groator than 1, The 
hatnrd quotlont of tho UT t  concsntration tor mangnnose axceods 1 (1,9). Howevor, givon the 
unlikely occurronco of thls concontratlon, tho consorvatlvo ossumptlons In tho oxposure 
assessm(3nt, the margin of safoty in tho roforanco doso, and tho oxceodance of lass than II 
factor of two, thls intake ostlmato Is not oxpoctod to bo nssociatod wlth adverse health offocts. 
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Four of tho background inorganics are also carcinogons, although tho ConcQr=rlskduo to Cr(v1) 

Is not shown, because it is assumod tha t  naturally occurring chromium Is In tho trivalont state. 

Accordlng to tho dofault oxposuro assumptions used for SALS, tho lifotlmo CDnCQr rlsks duo to 

background rosidontlal soil expasuro are estlmatod f i t  1 to 2 In 100 000 for orsenlc and 

borylllum. 

Thoso background rlsk ostlmatos provide LI framo ol roforenco for tho scroonlng ossossmont 

and slto daciskms. I1 n site-spocific rlsk assessment Is nocessary to tuRhor evaluato rlsks, 

background risks can also bo calculated using tho  slto/sconarlo=specifIc assum~tlons to iisslst 
in t h e  ramodint action doclsions for tho Sito. 

0 
, 

TABLE 3.4.7-7 

RISK DUE TO BACKGROUND CONCENTRATIONS OF SOIL INORGANICS ASSUMING A 
RESIDENTIAL SCENARIOa 

Chromiumd 7.2 76.1 1 0.00009 0,0002 ne nc 
Cobalt 6.0 19.2 0.0013 0,0042 nc nc 
Copper 5.?5 30.7 0.0021 0.07 1 flC nc 

~~ ~~ 

I 
-7- 

Load 12 23.3 0.03 I 0.058 I ne nc 
Mnnaanoso I 320 71 4 0.84 I 1.9 I ne I nc 

1 Mcrcuw t 0,05 t 0,l I 0.0022 I 0.0043 1 nc 1 nc I 
I Nlckol I 7.0 1 15.2 I 0.0037 1 0.01 1 nc I nc I 
.Solanlum 0.3 1 .7 0.00078 0,0045 nc ne 
Thallium 0.2 1 ,o 0.033 0,16 nc nc 
U ran I u rn 0.9 1 .a7 0.0039 0.0087 nc nC 
Vanad I u m 21 31.9 0.039 0.078 nc i nc 
Zlnc 30.7 50,8 0,0013 0,0022 nc 1 nc 

" Rhk Oalmatas Pro basod on rolomnco cl03oa. slope factors. and €PA RqLMI IX dolnult o w u r e  osurnubms efloctlw In 
Apdl1906. 
n* noncarcinogen. 
bncor  r lsk  for cndmrum nre baaed solely on inhalaurn 01 rosuapsnded dual. 
Naturollpoccurrtng chromium Is assurnod to uxlst In B tnvulont stato, 
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3.42 Sctacnlng Assossmont 

Tho purpose of thts declston stop Is to dotermine if contamlnnnts should be rotalnod as 

C0PCs)or ellmlnntad from fuRhot conslderntion basod on comporlsons wlth SALs. Tfils In tho 

last stop In tho scroanlng assossmorit process for human health concorns, If COPCs romnin 
aftor thlo stop, thon funhar action or D rlsk assoscmont may bo praposod, I f  no COPCs romoln 
after thls stop, thon no funher oCtlOn (NfA) may be proposod basad on the absonco of human 

health concorns. Tho SCroonhg aSs0ssrnOnt considered tho followlng quastlons tor the PRSs 
In thfs RFI  roporr: 

Aro roponod concontrntlons or radlologicol actlvitlas due to analytlcal 

laboratorylfl0ld blas or contamination? 

Aro site data grootor than background UTLs and fall o multlple chomlcal 
ovnluatlon (MCE)? 

Is tho maxlmum slta concentratlon groator than tho SAL? 

If a SAL does not oxist for  a detoctod chomlcal, should that chomlcal bo 

cnrrled fonuard as D COPCP 

SALs aro calculotod using chemlcal=spocitic toxlclty Information and consorvatlvo, dolault 

oxposuro assumptions. Sol1 and wator modla havo soparato SALs for each contamlnnnt. Tho 

docislon to Identify a contamlnant as a COPC when a SAL Is not avollable Is modo on a 
case-by-case basis, taklng Into account tho avollablltty of procbss knowledge and toxlcologlcnl 
lnformotlon. A comolete doscrlptlon of tho methods usad to genorato SAL$ Is provldod In 
Scroonlng Assessmont Mothodology (McCann Ot 31. 1996, t 300). 

If mor0 than ono chomlcal or radionuclldo was prosenr abovo UT1 at the sib, an MCE was 
porformad In which tho roponod cOncOntratlon for QUCh ChQmlCal was divldad by Its rospectivo 
SAL. If tho rum ot tho normallrod valuos was loss than 1, thon tho chomicals aro ramovod from 
furlhor considoration. If tho total normnllred valuo Is groator than 7 ,  then ChQmkalS having an 

lndlvldual normnllzod value groater than of  oqual to 0 , l  are rotalned as COPCs panding furthor 
evaluatlon. For furthQr information on tho crrlculotlon of MCEs S Q ~  Screonlng Assessment 

Mothodology (McCann et ale 1996, 1300), 
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3.4.3 Risk Assessment 

Tho human hoalth risk assessmonts follow the pollcy document Rlsk-8csod Corroctlvo Actlon 

Procoss (Dorrlos 1996, 1297). Tho human hoaith rlsk nssbssment procoss conslsts of the 

tollowing four steps: 

idontlflcatlon o! COPCs, 

. axposuro assossmont, 

tOXlCky aSSosSment, and 

risk charac:orlratlon. 

NO sito-spaclflc human hoalth risk assessnonts w m  porformed for PRSs 16-003(k) or 
16.021 (C). 

3.5 Ecofoglcal Asscrsrncnt 

Tho PRSs in thls RFI roport a m  ovaluatod accordlng to thG Ecological Rlsk Assossmont 

Approach for Los Aiamos Natlonat Laborctory (Forenbough ot ai. 1996,1303). Each PRS Is Ilrst 

scroonod for background concontratlons nnd ovoiuaiod for prosonco of sultablo habltat, 

potontial for off-site transport a! con:nmlnants, and rocoptor uccess to thG slto or to areas 
impnctod by oft-slto transport. NFA for  ocologlcnl concorn Is rocommandod whon background 

concentratlons ore not GXCQedOd, suftable habitat doas not oxlst, and/or if there Is no rocoptor 
accoss to tho Site or to areas Impacted by off-slto transport. 

BOCauSO tho prollmlnary ocological scroonlng for the PRS(s) indlcatosa potontial forocological 
concorn, tho PRS(s) wlll bo ovaluatod as part of thG now Ecologicnl Exposuro Unit (Ecozone) 
appronch that is bdng devolopad by LANL In conjunctlon with €PA and the NMED, PRS 

16-021 (c) has cloarly lmpactod onvlronmontol recoptors. Thorc ara slgnlflcant numbers of 

doad trees In and around tho dralnago from tho outfall, 

Sepfdmbcr 2Z 1986 



4.0 

This soctlon rovlews tho Impact on data unablllty of QC rosults, roponod In Appondlx D, 

togothor wlth results from liold dupllcatos, Throo liold dupllcato pairs woro colloctocf al PRS 

RESULTS OF QUALITY ASSUAANCUQUALITY CONTROL ACTIVITIES e 
16-021 (C). 

AI1 laboratory analyses for this roport wero porformod by a singlo analytical laboratory. All data 

woro subfectod to routlne data validation. Flold rosutts stored In FIMAD have bOen QdltOd and 

agroe wlth hard copy rosults. HOwovQr, not till QC rosults roportod by tho Inborntory aro oithor 

presont or correct in FIMAD at thls tlmo, flags assignod by tho routino doto valldators aro in 

FIMAD, but tho lnformntlon In Appendix B Is gonorally mor0 comploto. 

41 lnorg~nic  Analysis 

A total of 47 flold samplos woro annlyrod !or the standard sulto of lnorganlc cnomicals, Four 

samplos wero subrnlttod for Inorganic TCLP analysos. Quallflcatlons placsd on those rosults 

by routino data VdldutlOn ara summnrirod In Appandlx 0,  Tnblo 6-1, 

Rolatlvo stondnrd dovlatlons (RSDc) for most inorganic ChQmiCalS, as measurod by ropllcato 

analysos, woro gonarnlly in t h o  rnngo of 10-30%. RSDs occadonally 0XCOQdGd 40% for somo 
ropllcoto analysos of tho mom abundant olomonts (such as alumlnum, iron, mnngnnoso, and 

sodlum) and also for ono cobalt pnlr. RSDs woro loss than 5% for chomlcals gonorally ropoRod 

bolow dotoction lovol (cadmlurn, selonlurn, sllvor, thorlum, antlmony, and cyanldo). RSDs woro 

bolow 10% for mercury oxcept forono pair In roquest l t1269, rosultlng In laboratoryquollflcatlon 

of all morcury rosults fortho nino samplos in that roquast. Howovor, nono of tho mercury rosults 
for theso samples excoodod 0.1 mg/kg, and as rosults bolow 0.7 mg/kg woro also obtnlned 

uniformty for tho romalnlng 38 samplas, tho data from this roquost aro llkowfso accaotod os 

bolng roprosontativo of tho vory low levols of morcury nt those sltos, 

Cornparablo RSDs woro observod for ilold duplicate pairs, indlcatlng that local hotsrogonolty 

and samplo colloctlon and handllng procoduros did not contrlbuta slgnlflcontly to varlablllry In 

the results. 

Supromber 27, 7996 
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Matrix spike recovorle~ foil outside thQ nccoptablo valuos for Some lnorganlc chomlcnln, os 
notod in fable 6-1. For tho purposos of this roport, tho prtmefy purpono boing to dotormlne 
whothor Inorganic contamlnotlon Is prosont, only nogntlvo blnses aro of concern. Nogatlvc 
blasos wore lndlcotod prlmorily lor solonlurn and h3ss troquontly lor arsanlc ond bnrlum, There 

Is no procoss Information or data to lndicnte that either solonlum c,r amenlc aro COPCs ut thls 
slto. Borlum, a constltuont of many high oxplosivOs, Is both oxpoctod and obsorvod to be 

prosont at high concontrotlons. Tho Inorganic data or0 accopted us quallfled In Fnblo 6-1. 

4.2 Radlochemlcal Analyses 

A total ol 46 tlold samplos woro unalyzod !or total uranium, Ctuallllcatlons placed on those 
rosults by routlno dotn validation nra summarlzod In Appondlx 8,  Tnblo O-1, 

Tho RSDs for tho throo ropllcatou analysos (all at bockground lovols ot uranium) woro loss than 
20%. RSDs for two field dupllcato pairs woro only sllghtly higher (1 1 %and 29%), Indlcntlng that 

local hotorogonolty and snmplo collectlon and handling proceduros dld not slgnlflcnntty 
lncronso varlabllity In the rosults, 

Data valldatlon notod no problems wlth total uranlum analysss. Tho dnta aro considerod valld 
wlthout quollflcatlon. 

4.3 Organlc Analysts 

A total ot 47 tiotd somplos wore on3lyrod for SVOCs and HE, In addltlon, 18 of tho flold samplos 

(Including all SUbSudaCQ samples) worO anolyrod lor VOCs, Four surfaco samples wore 
anolyrod for horbicidos and tour for pestlctdos, Ouollflcotlons. placed on thoso rosults by 
routlno data volldntlon aro summarlrod In Appondlx 8 ,  Tablo 0.2. 

Ya!otllas: Tho RSDs tor ropllcnto analysos tor tho iew VOCs dotocrud at low lovols (most less 
thon 100 ug/kg) worb on tho order of 20--50?h, 

Surrogats rocovorlos woto somowhot low (SO-70%) tor oamplos 031 6=95=00O4, -0045, and 
=0046 In roquest numbor 1173, and othylana chlorldo was ropottod at 21 ug/kg in one QC blank 

ossoclatod wlth roquest numbor 1173, Howovor, data valldotlon indfcatod that tho rosults 
ossociatod wlth thosa somplos, whlch woro roanalyred, could bo acceptod (seo Tnblo 6-21. 

-, I- Only two SVOCs wwo dotocted In rOpllc~t0 nnalysos: anthraceno, whlch was 
J-quollflod, and bis(2~othylhoxyl)phthnlato, tor whlch blank contamination was indicated, In 

both CnSos, tho RSOs woro lass than 12% RSDs lor anthracono In flold dupllcato pairs rongod 

Scptcrnber Zt, 7996 



Bls(24bylhoxyl) phthalato was roponod at 4 600 rng/kg in 0316=95-0043 but undotoctod In Its 

field dupllcato 0376-95-2015, colloctod lrom tho 12-18 In, dopth intorval at tho outfall. It 

should also bo notod that the semlvolatllo adtoctlon l ~ v o l s  were very high :or this palr, which 

containod groator than ono WQlght parcont levols of HE. 

Di-n-butyl-phthalato was idontltlod (J-flaggod nt 130 ug/kg) In ono QC blank nssociatod with 
raquost 1102, and bls(2-othylhoxyl)phthalato was roponod at 560 ug/kg In o QC blank 

assoclatod with roquest 1173, Data valldatars nato oddltlonal phthnlato contnmlnatlon ( m e  
Tablo 6-2). However, those low lovols of possible laboratory contamlnatlon are Inadcqunto to 

oxplain somo vory high obsorvatlons obtainod at samplos now :ha PRS 76-021(c) outtoll. 

These hlgh ObSQWatiOnS are aceeptod as roprosontlng potontlal phtholoto contnmlnotlon In 

those m a s ,  dosplto difficultlos with thoir roplicatlon In ono' flolc! dupllcnto palr (soe above). 

Pi!I Report 

up to 100% in one pair whoro tho J-flagged valuos war0 3.3 rng/kg in 0316-95-0031 and 

6.2 mglkg In 0316-95-201 3 (roquost numbor 563). Anthracono In samplos from this roquost is, 

In any caw,  reported woll balow the SAL 01 19 mglkg, so tho rosults are accoptod as corroctly 

lndlcatlng concentrDtiOnS bolow lovels of cancorn at this locatlon, (Howovar, anthraesno is n 

COPC at PRS 16.021 (e) bocauso it w a s  prosont at IaVelS abovo 100 mglkg In sampfos collected 

near tho outfall,) 

Somo low surrogato rmovarles (loss than 40%) wore mportod for 031 6-95-003? (roquest 

numbor 563). Howover, thoro Is nothing In naarby somplos, Including sovornl closer to tho 

outfall, to lndicato that SVOC contamination Is prosent bolow the formar pond a r m  at PRS 

16-021 (c), and tho rctsults tor thls samplo aro occoptod. 

m m :  Many of tho HE rosults woro qualllied 'PM' (Lo,, manual rovlaw of raw data 

rocommendod to detormlno if data ara usablo) by t ho  routino data valldntcrs. A llmitod rovlow 

was porformad of four data packogos. Most of tho probloms absorvocl ralatod to tho oxtromoly 

hlgh lovals of HE contamination in many of thQSQ samplos. Thoso raquirod nurndrous dllutlons 

rind, In some casus, special SamplO proparation tochnlquos, which complicatod tho Intorprotation 

of tho high-prossure llquld chromatography (HPLC) chromatograms, 

No ropllcnto anelysos woro porformod for HE. Rosults lor tho HE compounds Qotoctod at high 

IOVolS in fiold dupllcaro Pairs (TNT, HMX, RDX) WerO ropllcntod with RSOS below 40% fOrth0SQ 

pairs, O X C O ~ ?  for TNT at tho outfall palr which was almost twice as high In 031 6-95-0044 ns In 

0316-952015. Mor0 variablllty was also obsorvod for S O ~ O  of the DNTs and AONTs reported 

closo to detection lovols tor rhoso compounds, Dllution lactors of ut lonst 10. and os high as 

5 000, wore roqulrou for nil of thoso samplos. 
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No blank contilmlnatlon w a s  ropenod In HE runs. 

SECT1 0 N 
5.1 

5.2 

Surrogclto rocoverlos wore sometimes affected by tho hlgh concOntratlonS of TNT and RDX 
(espoclally In confirmation column results, whoro tho surrogato olutos at almost tno Sam0 tlmo 
as RDX), In most casos, howovor, surrognto rocovorlos woro woll wlthin standard llmlts for tho 

primary runs. 

PRS ID DESCRIPTION COPCl  RECOMMENDATION 
16.003(k) HE sumps None dotoctod potontlal Voluntary comt tvo  

and draln reloasos not fully action 
tlnoa charactcrlzod, 

16421 (c) TA-10-260 Bnrlum, HE, anfhracono, Phaso ll sampling, 
dralnago bls(2.othylmothyl) phthalato corroctlvo rnoisuro~ 

study/ comctlva 
moaeuros 
lmplornontatlon 

Rbcovory of s o w n  spiked analytos In the lab control samplos (LCSs) was within control limlts 
oxeept as notod In Tablo 6. 

Ouantltatlve rosults for bounding samplos with llttle or no HE aro considered valld, Samples 
with very high concontratlons roprosont nroas that will bo tho subjoct of turthor tnvostlgatlon 
and romodlation. T h o s o  latter results or0 entirely odequato for the generally qualltatlvo 
purposes for which thoy aro usod In thls roport, and qunntltatlvoly aceoptable provldod that It 
Is rocognlrod that tho voty hlgh concontrations of HE may load IO lorgor than avorago 
uncortalnties, 

5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

PRS 16-003(k) Is rocomrnonded for voluntary corroctlvo octlon (VCA) In conjunction wlth 

CorroctlvQ moasurOS study (CMS)lcorrectlve rnoasures imptarncnatlon (CMI) actlvitles at PRS 
16-021 (e) (TablQ 5.0-1). PRS 76-021 (c) Is rocommondod tor Phase I I  sampling and nnolysls to 

support tho devolopmont of a CMS plan and CMSI CMI, 

TABLE 5.0-1 

SUMMARY OF PRSs IN THIS RFI REPORT 
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5.1 PRS 1 W 0 3 (  k) 

PRS 16=003(k) conslsts of 13 HE sumps, thoir drain lines, and COnCrOtQ troughs assoclatod with 

TA.16-260. No contaminants at IOvelS groator than SALS wore found In a Ilmltod numbor of core 

holes ndfacont to a fow of tho sumps and troughs. Thoso data suggost that contaminant IOVO~S 

do not prosont a curront risk to human hoalth and tho onvironmont. Howovor, potontlal roloases 

from thls unit havo not baan fully choractorlzod. Orain lino and trough contamlnatlon Is ofton 

locolirod noar look points and structural flaws, which 8ro bost obsorvod durlng drain llno and 

trough romoval. It Is anticlpatod that drain lino, trauSh, and soil con:aminatlon rnoy bo locotad 

during removal of draln lines and concreto troughs at PRS 1G=003(k). Thus, tho PRS Is 
rccommended for VCA. Thls VCA wlll accompany CMI at TA-I  6-260, 

5.1.1 History 

PRS 16-003(k) 1s discussod In tho RFI Work Plan for OU 1082, Subsectlon 5.3 (LANL 1993, 

109d). TA.16-260 Is an HE machining facillty, which was consttuctod in 1951 and continuos as 
an actlvo HE facility. Mnchino turnlngs aro routed to  tho sumas as wasto. Sumps colloct HE 
wastawator goneratod during HE machlnlng, then HE parliculatos nro copturod In the sumps, 

which are cleaned porlodlcully, Historically tho sumps havo dlschargod t~ draln llnos that 

dischargo into a concroto trough that dischargos nt an outfall [PAS 16.021 (c)]. Currontly the 

sumps aro still active, but tho drain linos and troughs a m  Currontly schedulod to be rQmOVOd 

from sorvico during fall 1996. In 1994 roughly 2.5 mllllon gal, of HE wastowntor wore 
discharged at TA-16,260 under National Pollutlon Discharge Ellmination System (NPDES) 
Porrnit EPA 05A056 (No author 1994, 15-16=629), 

In 1966, tho 1 0-ft-wide loadlng dock on the rear (northeast) of Tk-16-260 was ramovod. All now 

sumps with wntor-tlght aluminum IlnQrS wore installed adlacont to  the nOrthGaSt wall of TA-16- 

260. HE-contilmlnatod soil undor tho old sumps was romoved and replacod with cloan, 
ComDilCtOd soil. 

Tho dlochargo points to tho HE sumps aro Currontly scheduled to bo pluggoU Uurlng toll 1996. 
Tho sumps will still rocolvo wastowntor; howovOr, thls matorial wlll bo colloctod porlodicnlly 
with a vacuum truck rathor than dlschargod to tho outfall. The vacuum trucks wlll rransporz the 

wastewaters to the TA-16 Burning Ground whoro thoy will bo traatod at thQ HE-wastewatar 

troatmont facility and dlschargod at NPDES outfall EPA 05A055, Volumcs of HE wastowater 

generated at TA-16-260 havo decroasod slgnlficantly duo to wastG mlnlmirotlon of!orts, 

particularly the installatlon o i  rocirculatlng vacuum pumps. Tho vitriflod-clay pipes and troughs 

will bo conslderod Inactive. Tho NPDES Permit for tho OUtfQll wlll probably soon bQ deactlvatod. 
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Known and gotontlnl contnmlnants llstod in tho work plan lncludod HE, inorganics particularly 

barium, SVOCs, VOCs, and uranium. 

5.1 2 Descrlpdon 

PRS 16=003(k) Is 13 concrofo HE sumps, drnln llnos and troughs assoclotod with TA-76-260. 

Sump dlmonslons or0 90 In, long by 36 In. wid0 by 37 In, doop (1 onch) nnd 176 in. long by 36 
in, wid0 by 31 In, dOQp (12 oach). The HE sumps are connsctod by vltrlflod=cloy plpo to G 4 4 -  

doop concreto trough that parallels TA-16.260. This foodor trough dlschnrgos Into a SQCOnd 

concrote trough OrlQntod northeast-southwest that discharges Into outlall and dralnago PRS 
16.021 (c), Tho arm surroundlng tho sumps Is 8 iovol parking lot, thQCOnCrQte trough Is sltunfod 
In a fairly levoi woodland chnractorked by pondlrrosa plnos, 

5i7.3 Ptcvlous lnvostlgatlons 

A llmltod numbor of analytical data for PRS 16=003(k) oxlst. In 1972, contnmlnants In 
TA-16.260 sump water ranged from 0-3.2 ppm HMX-RDX, 7-18 ppm TNT, and 70-1 587 ppm 
barlum nltrato (Roybol 1972, 15-16-439) (Tables 5.1.391 and 5.1.3-2). As part of an NPDES 

permlt appllctltion, sump waters from TA-16.260 woro on&lyZQd for TNT, ykdding V ~ U Q S  

runging from c0,4-78 ppm (LASL 1977, 75-1&426), A slte workor sornpiod wntor in tho HE 

sumps In 1988, Wator samples from thQ sumps were analyzod for throe HE (HMX, RDX, and 
TNT) and four VOCs (acetono, mothy1 othyl kotono, n-butyl acefato, and toluono). Analytes 
dotoctod aro summnrlzod In Tables 5.7,3=3 and 5.1,3-4. Both HE (HMX, TNT, and RDX) and 
VOCs (tolueno) woro presont at I Q V O I S  groator than WntQr SALS. EQLS and QA results woro not 
roportod for any of thoso nnnlysos. 

24 RFI Report for TA-76, PRSs 16427(c), 16403[k) 
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TABLE 5.1 3-1 

PRS 16403(k) WATER CONCENTRATIONS FOR HIGH EXPLOSIVESa 

SAMPLE ID HE RESULT SAL - 
(CrW (PgrLj 

1 aoo/o.06ib 7/7/72 HMWRDX I 3200 
~7/14/72 I HMWRDX I 3 000 I 1 80010.061 I 
I 7/21/72 I HMWRDX I 2 600 I 1 80010.061 1 
I7f20R2 I HMWRDX I 2 100 I 1 800/0.061 I 
8/4/72 I HMWRDX { 2 500 I 1 80010,061 

I 6/30/72 I TNT I 13 000 I 2.2 I 
7/7/72 TNT 10 000 2.2 
711 4/72 TNT 10 000 2,2 

I 7/21 /72 I TNT I 18 000 I 2.2 I 
I7/20R2 I TKT I 13 000 I 2.2 I 
! 8/4?2 I TNT I 8 000 I 2.2 I 
) 811 1/72 TNT 7 000 2.2 

' Aoybal, 1972,15*1649, 
b Whom two valuos nro a m ,  those aro ma SALa lor ma hvg mathants  llalod In ma HE 

column. ?he nnnlytjcnl methcd did not dltlerantlnto bownoon mota two consfituontn, 

TABLE 5.13-2 

PRS 16*003(k) WATER CONCENTRATIONS FOR BARIUM NITRATE" 

I SAMPLE IO I MEDIA 1 BARIUM NITRATE 
(UCdLl 

SAL N / A ~  1 OOOC I 
U N L  UTL NA NA 

6/30/72 WATER 1 587 000 
?/7172 WATER 167 000 
7/14l?2 WATER 196 000 
7/21 172 WATER 520 000 
7/28/72 WATER 228 000 
814172 WATER 371 000 
811 1 /72 WATER 70 000 
Roybal, 1072, 15*%439. 
N/A = Nat opplkable. 
SAL 18 for totnl bnrlurn In wnlar, 
NA = Not avnilablo. 

RR Roport far TIC-16, PRSs TEOzl(c), 16403(k) 25 Saptambar Zt, 1996 



TABLE 5.1.3.3 

PRS 16903(k) WATER CONCENTRATION FOR HIGH EXPLOSIVESD 

4 

5 

SAMPLE 10 RESULT 

HMX 2 060 1 800 
HMX 1 960 1 800 
HMX 1 920 I 1 800 
HMX 1 530 1 800 

8 
9 

I6 I HMX I 2 700 I 1 800 

HMX I 1 $30 1 800 
HMX 1610 1 1 800 

I7 I HMX I 1 470 I 1 800 I 

10 I RDX 1 190 0.061 

h 1 1 TM 60 2.2 

I 1 0  I HMX I 2 470 I 1 800 1 
I1  I RDX I 2 250 I 0,061 1 
13 I RDX I 30 I 0.061 1 
14 I RRX I 20 0.067 1 
I6 I RDX I 34. I 0,061 1 
I8 I RDX 1 40 1 0,061 1 
19 I RDX I 30 I 0.061 1 

i m 1 20 I 2.2 1 
6 I TNT 40 1 2.2 

c.ln- 1 - n  n n  9 1 1 IY 1 I I U  I 1.L 1 

I 10  
~ 

190 I 2.2 

Saptomber27,7996 
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SAMPLE ID 

6 
8 

TABLE 5.1 $3.2 

PRS 16403(k) WATER CONCENTRATION FOR VOLATILE ORGANIC COMPOUNDSfJ 

voc RESULT SAL 
( L a )  (wg/L) 

ACQt 0 ne 300 670 
ACQtOnQ 1 100 610 

10 

7 
8 

19 I Acotono I 200 I 61 0 I 
Acatano 100 61 a 
To1 u eno 7 700 1 000 
Toluano 7 00 1 000 

5.1.4 Flold lnvostlgatlon 

BOrohOlQS woro drlllod at six locations, :wo onch at the nof!ho&st and southoast cornors of 

sumps 4 and 13 and two blasod to zonos of oxtonslvo cracklng undor tho troughs 
(Fig. 5.1.4-1). Sumps 4 and 13 ware idontitiad by tho oporatlng group PS tho two sumps that 

had rocolvod tho most HE wasto ovor the past two docodet (Hydo 1995, 15-1 G-S84), Drilling 

was dlfllcult at thlt PRS and core rocovory was poor. In soma core holes only a slnglo 
laboratory sarnplo was t a k m  duo to poor rocovory. This lack of rocovory did not affect the 

ultlmnta docislon to VCA this PAS. A hOllOW-StOm auger was usod to a dopth of 2-3 feot, then 

a coring method using 8 spcclally dosignod cnrbido tip cutting shoe and split spoon was used 

to drill to tho final dopth. Cores woro scraonod on 12-in, Intorvafs, rather than the 6-In, lntorvals 

proocrlbod In the work plan becauso tho 64n. lntorvals dld not provldo onough materlol lor on 
analytical sample. 

Twenty-two subsurface scroanlng samplos woro taken and annlyzod by HE spot tost, PI0 for 
VOCs, and hnnd=hold Sodium lodido datoctor for radionuclides. Scroonlng rosults nbovo 
background are roportod In Tablo 5.1.4-1. 

Tho other screonlng rosults dld not dotoct canstltuonts or Wore at or bolow background, Tho 
sh~llowost and doopest positlvo scrooning intorvals in any boraholo were SUbmlttod for 

laboratory analysts. In Some cores, only a slnglo positlvo lntorval was found, 

RN R ~ p d t t  lor TA-16, PRS8 tW21(c), 16403(k) 27 Soptornb~r2Z 7996 
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TABLE 5.1.4-1 

FIELD SCREENING RESULTS FOR PRS lG-OM(k) 

031 6-95-1744 16-1 356 PlDl2 ppm 
031 646-1 763 16-1 357 PID/ 30 ppm 
031 6-95-1 764 16-1 357 PID/ 30 ppm 

031 6-85-1765 16-1 357 PlDl 30 ppm 
031 6-95-1766 7 6.1 357 PlD/ 110 ppm 
031 6-95-1767 16-1 357 PID/ 110 ppm 
031 6-93-1768 t 6-1 357 PID/ 1 ppm 

1 

I 

Ton subsurfaco laboratory samplos wore collocred for this PRS (tablo 5.1.4.2). Tho work plan 

and Its NOD callod for anglod drllling a single borohole beneath flvo sumps and at flvo locatlons 
bonoath tho dfillflf!gQ troughs. 8ocouso of budgetary constralnts, only two sumps and only two 

locations beneath tho troughs woro drlllod. f n  oddltlon, rather than anglod drllling bononih tho 
sumps, two vortlcal boreholes wore drillad at onch sump, Vertlcol boreholos wore drlllod 

becauso t h e  operatlng group would not agroe to anglod urllllng at PRS 16-003(k), Wot drllling 

Is requlrod at potontially HE-contaminatad locatlons and anghd holes arc dlfflcult to drill wot. 

Them aro potantlal oxploslvo safety hazards assoclnled with drllling dry cor0 halos at 
potontially HE-contaminatod locations. Thoso doviatlons from tho RFI work plan and Its NOD 

woro dlscussod with €PA roprosQntatlvOs and communlcntod to EPA In n lottor datod May 24, 

1996 (Janson and Taylor 1995, 15-1 6-627). 
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TABlE 5.1.4-2 

SUMMARY OF LABORATORY SAMPLESTAKEN AND REQUESTNUMB€RS FOR 
PRS 16403(k) 

5.1.5 Background Comparlson 

Barium, chromlum, cobalt, coppw, load, nlckol, silvor, uranium, nnd rlnc wore lound abovo 

background UTLs but bolow SALs (Table 5.1 S-l), Barium and load In samplos 0316.95-0056, 
031 6-95.0057, and 031 6.95.0058 (RN 1 1  23) had poor dupllcato rocovorles. Cobalt, copper, 

nlckol, and rlnc In snmplos 0316-95-0049 and 0316-95-0050 (RN 1204) slrnllarly nod poor 

duplicate rocovorlos. Thoso dotn shoulc bo conslderod OStlmatQd, but tho vduos a r e  far 

onough bolow SALs that tho doclslons, basod on thosa doto, and described below ore valid, 
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TABLE 5.1.5-1 

INORGAt4tC AHALYTES AIIO U A A t W h I  WITH COHCENTRATIOtJS GREATER THAI4 BACKGROUtdD UTLs FOR PRS 16-003(k)e 

1530 
0.59jU)C 

103 fJtP)# 3.7 

2.93 
29 
1.73 
2.07 

a .42 
a -76 
2.89 
1.67 
2.77 
2.27 
2.61 

50.6 
47 

23 OOO 
21.7 

200 (JtP 

155 ( J q  
- 

20.4 
32.1 
27.8 
37.1 
49 

79.7 -- 

e .  , - . .  . -  
. .  . -. . . . -.- . . .  . . I .  . , a -  

- - .  . . 



5.1.6 Evoluotlon of Organics 

HE, SVOCs, and tho organic anolyto mothylone chlorldo wore roported for thls PRS (Tables 

5.1,6-1,5.1.6-2, nnd 5.1 &3). None of thoso onnlytos wore prosont at lovols cibovo SALS. Data 
for aovorrrl undotoctod SVOC compounds in sample 031 e9S-0051 weto rojectod. Thoso 

compounds woro not dotoctod in tho two othor samples from the same boroholo, so It is unllkely 

that thoy wero prosont ut hlgh lovols In thls Simplea 

TABLE 5.1.6.1 

PRS 16SOS(k) SOL CONCENTRATIONS FOR HIGH EXPLOSIVES WKl i  VALUES GREATER 
THAN THE REPORTING L IMIF  

Analytos gmalor U~an E O b  onciowd In double Ilnos. 
II NIA - Not oppllurblo. 
a NC - Not calculated, 

ND - Not dotarmlnod. 
U -Tho  analyto ans not po~lllvoly Idor,uflad in lho m p l e  MCI mo osacclalod valued is me sarnplwpoclflc EQUEDL 

Soptomber 27, 1996 32 



TABLE 5.1.6-2 

PRS 16903Ik) SOIL CONCENTRATIONS FOR SEMIVOLATILE ORGANIC ANALYTES WITH 
VALUES GREATER THAN THE REPORTING LIMITP 

Andytoa Oroator mnn EQLn onclosod In doublo Ilnoo. 
LI WA - Not appllcoblo. 

NC - Not calculalod. 
U -Tho anolyto WM n4t posttlvaty Manulled In the Bornpla and tho aMoclntnd vnluod Ls the anrnplo spectllt EQEDL 
J - "ho nnalyto wna poalnvoly Idonullod and me nsmratod numorlcnl wluo tn mora uiconnin man would nonnnlly bo 
oxpeclod lor that Onoryta. . .  

.I. .̂.. 
TABLE 5.1 -6-3 

PRS 16-003(k) SOIL CONCENTRATIONS FOR VOLATILE ORGANIC ANALYTES WITH VALUES 
GREATER THAN THE REPORTING LIMIT 

SAMPLE ID DEPTH METHYLENE 
(R) CH LO R IO E 

11 I 
EQL NIA 0.05 

Q316-95-0049 0-1 0.003 (Jf' 
1 f 031 6-95-0050 I 3,5-4,5 I 0.004 (J) 

NIA I Not applicable. 
J = t h s  nnnlytn wm wsfflraly Idontlflad nnd ma aascclntbd 
numarlmi valua 14 more un~oR8ln man wwld nonally bo 
expectod far mnt annlyla. 

\ *  
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5.1.7 Human Health 

5.1 -7.1 Scmnhg Assessment 

No constltuonts woro dotoctod at Iovols greator than SALS at PRS 16=003(k). No COPCs wero 

ldontlfled during this ponlon of tho screenlng ossossmont. 

Noncarclnogonic contarnlnants groatar than LANL background UTLs w o w  submltlod tar an 
MCE for noncnrclnogenic offocts, Load Is oxcludod from this grouping becauso Its !oxlcity is 
basod on tho uptako of load In chlldron as modolod by EPA's lntagratod Exposuro Uptake 
Bioklnotlc (IUBEK) Modal (EPA 119, 1178). Tho sum of the maxima lor the noncarcinogenic 
group Is 0.66, whlch Is woll below tho targot valuo of 1. This lndlcntos a low potontlal fOrRdVOW3 

affects duo to oxposuro to thls grouping (Tablo 5.1.7-1). 

TABLE 5.7.7-1 

MCE FOR NONCARCINCCENIC EFFECTS AT PRS 76-003(k) 

CONTAMINANT 

Barlum 

MAXIMUM SOIL SOIL SAL CONCENTRATION 
CON C ENTR An 0 N ( m f l g )  NORMAUZED TO SAL 

(mglkg) 
2 030 5 300 0.38 

Cobalt I 38,s 
Coppor 317 

4 600 0.008 
2 800 0.1 1 

J 1 Nlckol 103 1 500 

~ ~~ 

Carclnogonlc contominants gron:or than LANL background UTLs were submitted for an MCE 
lor carclnogonic offocts. Tho sum of tho maxlrna for the carcinogenic group Is 0.61, whlch 1s 
below the targat valua of 1. Thls rosult lndicatos D low potentlal for adverso ottocts due to 
oxposuro to cnrclnogons (Tabto 51.7-2). 

O . O t 9  

a 

0 

Sllvor 
Zlnc 

34 

3.7 383 0.009 
200 23 000 o.ooa 
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HMX I 3.84 
TNB 0.272 
Bonzolc add 0,056 
Dlothylphtnalnra 0.48 

3 300 I 0.001 
3.3 0.08 

100 000 0.0000006 
52 000 0.000009 

Fluornnthone 0,046 2 600 0,00002 
Py rono I 0.04 2 000 I 0.00002 



*- I 
h. -. 

CONTAMINANT 

Chromlum 
TNT 
Methylene chlorlde 
Total 

TABLE 5.7.7-2 

MCE FOR CARCINOGENIC EFFECTS AT PRS 16403(k) 

MAXIMUM SOIL SOIL SAL CONCENTFiATt ON 
CONCENTRA'l7ON (msncfl) NORMALIZED TO SAL 

116 21 0 0.55 
0.91 1 1s 0.06 
0.004 11 0,004 

(mh) 

0.61 

Only a slngio radlonuclldo, uranium, was found at PRS 16-003(k), so no MCE was porformod 

f o r  this constituent, 

5.1.72 Risk Assessment 

No risk nssossment was porformed at thls PRS. 

5.7.8 Prellmlnary Ecologlcal Assossment 

In accordance with convursations betwoon LANL ER Projoct porsonno DOULos klamos A r m  

Offlcc (LAAO), and tho rogulators, dlscussion of aco!oglcal risk assossmont mothodoiogy wlII 

bo deforrod until tho Ecological Exposuro Unit (Ecozono) rnothodoiogy that Is bolng dovbtopod 

by LANL In conjunctlon with EPA Rogion 6 and tho NMEO has boon approved by tho rogulators, 

5.1.9 Extcnt of Contomlnntton 

Although inorganic conctltuonts word iclentiliod abovo UTL valuos at thls PAS, and organic 

constituents wero rneasurod abovo EQL valuos, no risk-basod COPCs woro idontlfiod in 

Subsocrlon 5.1.7.7 abovo. As doscrlbod In Subsoctlon 5.1.4, tho sarnpflng actlvitlos wero 
biased toward oreas WhWQ rosldual contamination was oxpacted (highly usod sumps and ioak 

points in the troughs). 

Although the oxtont of contamlnatlon cannot bo d e f i n ~ d  wlth cortalnty b a w d  on tho data lor 
theso sampllnC locntlons, addltional sampilng for t h h  PRS Is not proposad at thls tlmo, Rathor, 

full charactorlzatlon of tho oxtont of contominatlon at this PRS will bo pertormad durlng tho  VCA 

activltlos that aro doscrlbod below. 
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5.1.10 Concluslans and Rocommendotlono 

PRS 16-003(k) Is recommendad IC: VCA associated with CMSICMI a: PRS 16=021(c) (seo 
SubsQCtiOn 5,2), No largo=scalo roloaso of constltuonts to tho onvlronmont has occurrod at 

PRS 16-003(k) at four locations, two sumps, and two draln line iaak points, idontlfiod QS high 

probabllky locations for such n roleoso. No constltuonts woro found above SALS and MCE 
cnlculatlons indicato low probablllty of impact to rocoptors due to multlplo constituent effects, 

Full charactorlzntlon of potontlal roleases wlthln thls unlt has not occurrod becauso 

chornctorlzatlon of nctlve sumps, draln llnos, and troughs Is loglstlcolly diff Icult. Tho vltrlfiod= 
clay plpo and troughs can now bo charactorltod bocauso thoy or0 currontly schodulocl to bo 
abandoned as active unlts durlng !all 1996. Tho most cost-effoctivo time to cornpleto such 

' charnctorircition Is during VCA accompnnying CMI at PRS 16-021 (c), whon heavy oquiprnont 
-- wlll be deployod, LANL proposos that: 1) tho droln lines and troughs be romovod as il VCA, 

2) soil bonoath thoso structures bo furthercharactorlted at that tlmo, 3) I! charactQrltatton data 

indicflto that constltuonts ora prosent at levels that reprosont a risk to human health and tho 
onvironmont, tha soils bo romovod and trQatGd concurrontly with soils undorgolng romodlntlon 

at PRS 16-021 (c), and 4) chnracterlrntlon ndoquato to support NFA banoath tho activo sumps 

occur at that tlmo. Such choractorlzatlon beneath the sumps will bo accomplished using hoavy 
oquipmont. Charactorlratlon vla angled driillng Is not allowod at TA-16 and characterlzatlon 

using votlcal boroholos is not fully elfoctlvo. A VCA plan doscriblng those activities in dotal1 
wlll be provided along wl!h tho CMS report. 

5.2 PRS 16-021 (c) 

PRS 169021 (c) Is the outfall aroa !or HE machining bulldlng TA-l6=260, The outfall recelves HE 
wastowater dlschargo from tho 13 HE sumps that constltuto PRS 16-003(k), doscrlbed In 
Subsoctlon 5.1 of thls roport. Tho outfall Is currontiy actlvo, but is currently schodulod to be 
dooctlvcltod durlng fall 1996. Tho outfall Is pormlttod as €PA OSA056. Bocouso tho oxtont of HE 
contaminatlon Is not doflned wlth cortalnty, tho PRS is rocommendod for Phose I1 sompiing to 

support tho CMS/CMI procoss. Tho IOVOJ of contaminatlon and ChQ presenco of HE constltuonts 

in surfaco wators and groundwator, suggest that tho CMSlCMl process Is approprlato for PAS 
16-021 (C). 

5.2.1 History 

PRS 16.021 (c) is discussod in work plan, SuSsectlon 5 2  (LANL 1993, 1094). PRS 16-021 (c) 

has roceivod HE wnstowatbr SincQ construction of TA.16-260 In 1951. As doscrlbed in 
Subsoctlon 5.1 , TA-16.260 is an Industrial=scalo HE mnchlning bulldlng. HE In tho drnlnogo 

SQptembar27, 7996 
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area haw boon rocognlrod l is  boing at POtontl~lly dangorous levols slnco at loast 1960 whon 

the llrst known sol1 samples from tho outfall wore analyzed for HE. Known contamlnnnts prlor 

to RFI lnvostlgations lncludod borlum, RDX, TNT, and HMX. Suspoctod contnminants woro 

other HE constltuonts, addltlonal lnorganics, Vocs,  SVOCs, and uranium, 

5.22 Dcscriptfon 

PRS 16-021(c) Is tho outfall assoclatod with tho 13 HE sumps on tho northoast sido of 

TA-16-260. Tho dralnago channol from tho outlall flows approxlmatoly 600 11 to tho bottom of 
Canon do Vnllo ovor a drop In olavotion of 80 ft, Tho dralnago chnnnol from thQ outlall Is woll 
dollnod, with appmont high-water marks. Tho wcitor flows ovor n 15-ft-hlgh cllff approxlmotoly 
500 ft f rom the outfall. A small pond approxlmntoly 55-ft long was formod by & rock dam locntod 
93 I t  from tho outfall. HE-contamlnntod wator lrom the  outfall entors the formor pond about 
40 ft from tho outfoll. Tho longltudlnal axis of tho formor pond Is orlonted oast-wast with llow 

In the eastorly diroction. Tho dam Is about 9 4  thick, but only tho flrst 2 ft of rock are closoly 
packed. At prosant, thoro Is no wator In the former pond, although tho sol1 and sodlmont Pro 

wot sporadlcolly. Ralnwator from tho roadway on tho nonhoast sldo of Tk-16.260 flowod Into 

tho tormar pond prlor to lnstallatlon of hay balos, sandbags, and dlvQrslonary piping as an 
Intorim tlctlon. 

Stressed vogotatlon Is ovldont wlthln tho PRS boundarlos botwoon tho rock dam and tho clllf. 

Most trees in this area h a w  dlod. On0 or two dead t r m s ,  posslbly assoclatod with TA-16-260 

discharge, aro prosont within CaRon de Vallo downstroam from PRS 16-021 (c), 

A serios of bost managomont practlcos (BMPs) war0 Instituted at PRS 16-OZ1 (c) durlng FY95 

and FY96 as an intorim actlon. Thoso BMPs woro implOmQntod whon a significant amount of 
Inorganic and HE contamination bocnmo ovldent in nearby springs and surfaco wators (seo 
Appendlx C and Subsoctlon 2.3). The BMPs consist of four enginoerod controls: 1) a sandbag 

dam and dlVQfSlOn pipe upgtadlont from tho formor HE pond: 2) D sandbag dam locatod oast 

of tho parking lot behind TA-16-260: 3) tho appllco!ian of gootoxtlle fabric mattlng (n tho formor 
HE pond aroa; and 4) dght  hay-bale chock dams within !he PRS drdnagQ botwom the rock 

dam and tho 1 5 4  high cliff. Tho rationalo for t h e m  8MPs Is to mtnimizo infiltration, run-on, and 

runoff from tho contarnlnatod area, thoroby docroaslng contaminant mlgratlon to surfacc wator 

and groundwators, Thoso BMPs aro lnspoctod rogulotly (a! loast quartorly) and wlll be 
rnalntalnod and upgradod to ansuro that run-on and run=off from this sit0 are rnlnirnitod, 
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5.23 Provlous lnvestigotlons 

Exlstlng data for tho TA-16=260 outfall, PRS 16.021 (c) colloctod prior to RFI sampling aro 

oxtonslvo and show wldosproad HE contaminatlon oxtondlng from the dlschargo polnt to 

Canon do Vallo (Tablo 5,2.3-1) (1.0. Baytos 1970, 15=16-278; Turnor and Schwart: 1971, 

15-1 6.284: Klng 1991, 15-1 6.381 ; and King 1992, 15-1 6-380). Voluus rongo up to four ordors 

of magnitudo groater than SALS lor RDX. 

Baytos analyzod sodlmOnt snmplos takon from tho channel durlng the porlod 1970 through 
1985 (Tabla 5,2.3-1). HIS studios oxtondud sovoral hundrod foot from the outfall. The highost 
concontratlons of HMX-RDX and TNT woro found In tho lormor pond. Concontratlons of total 
HE In tho formor pond hnvo romalnod unlformly hlgh, from n low of 10.8 wt YO In 1971 to 
27,O wt YO In 1976 (Bnytos 1971, 15-16-2?7; and Boytos 19?6, 15-16-271). Boytos cltod an 

unpubllshod report from 1960 In whlch tho to:nl HE concontratlon was 9.8 wt % (8aytos 1972, 

15-1 6.275). In 1997, Barr and King found concentratlons as hlgh as 34.1 wt % in tho former 
pond (King 1991, 15-16-381: Klng 1992, 15-16-380). Barr and Klng also tound that HE 

concontrntlons wwo hlgh (4.4 wt 96) forn dlstnnco of ovor200 ft down tho dralnago. In dry soil, 
such high concentrotlons could bo consldorod oxplosivo mlxturos undor certain condltlons 

(Urlzar 1984, 15=76*353). 

Baytos’ dlstancos from tho outfall aro approxlmoto ( I &  within 10 f t ) .  OlStnnCeS that tho 

samples wdro takon Irom tho contorllno ol tho lorrnor pond wore not always rocordod. 

Thoroforo, thoro may bo somo lnconslstonclos In tho data. 

I 
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WI Rea 

12197s 1 ?t obova dam 
11/19E'6 10 tt from outfall 
1 1119R6 50 n from outfall 
11/19/76 65 tt from outfnll 

TAB LE 52.3-1 

HMWRDX 92 000 3 30014 I NA 

HMWRDX 30 000 3 30014 ~ NA 
HhlWRDX 267 000 3 300/4 NA 

HMWRDX 2 000 3 30014 1 NA 

a 

mim 20 tt from outfati 
7/21/91 40 ft from outfall 

Q 

I I 

HMX 4 000 1 3 300 NA 
HMX 1 000 1 3 300 NA 

HIGH !EXPLOSIVES IN THE TA-16.260 DRAINAGE CHANNEL BASED ON EXISTING DATA 

I7/21/91 45 tt from outfall I HMX I 23400 I 3300 I NA I 
7/21Ml 50 ft from outfall - contor pool HMX 43 800 3 300 1 NA 
7/21/91 60 11. from 0l~tf0l1 contor pool HMX 40 000 3 300 1 NA 

i. I , .'. ... 

c 

...r 

\ '  
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TABLE 52.31 (CONTINUED) 

11/15/97 91 ft from outfnll. 2 in. doea 

HIGH EXPLOSIVES IN THE fA-16-260 DRAINAGE CHANNEL BASED ON EXISTING DATA 

HMX I 66 800 I 3 300 1 NA 

l l / lY9l  91 tt from outfall, E? In. from odgo 
13 In. doan 

HMX 92 400 3 300 NA 

11/15/91 91 tt from outfall 12 In. from odgo I 
13 In. deoa 

HMX 1 706 300 ~ 1 3 300 

11/1!391 91 tt lrom outf&II, 13 in, deop HMX I 96 COO 3 300 NA 

7Rl/91 60 tt from outfall, contor pool I RDX I 24 000 \ 4 I 100 
7/21/91 70 tt from outfall RDX I 51 800 I 4 I 100 

7 111 5/91 135 ft from outtall 
11/15/91 210 tt from outf~ll 
3/11/66 Pond centor 
3/11/60 Pond conter 

~ 

HMX 20 900 I 3 300 NA 
HMX 37 300 3 300 NA 
RDX 85 000 4 NA 
RDX 35 000 4 1 NA 

I 

I I loo I 7/21/91 'SO ft from outfnll, nonfi sdpo of I RDX I 400 1 Bond 

7/21/91 80 f t  from outfall 
7/21/91 90 ft from out!all 
7/21/91 I10 tt from outtall 

SepfsmbcrPl; 7996 

RDX 126 000 1 * 4 too 
RDX 134 700 4 100 
RDX I '14000 4 1 '100 

e 

0 
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SAMPLE ID 

7/21/91 70 tl from outfull, noRh odgo of 

TABLE 5.2.3-1 (CONTINUED) 

HIGH RESULT SAL EQL 

RDX 100 000 4 100 
EXPLOSIVE (mglkg) I m m )  

HIGH D(PLOS1VES IN THE TA-16-260 DRAINAGE CHANNEL BASED ON EXISTING DATA 

7/21/91 90 tt from outfall, north odgo ot 

11/15#1 90 ft from outfall, 12 In, from nom 
pond 

odge 
11/15/91 91 ft tom ourlafl 
1?/15/91 91 ft from outfall, 2 In. doop 

11/15191 91 ft from our!fall, 8 In. doop 
11115/91 91 ft from outfall, 13 In. dQOp 
11/15/91 91 tt from outtall, 8 In. from a g o ,  

11/15/97 91 ft from outiall, 12 In. from odgo, 
13 In. doap 

13 In. doop 
11/15/91 135 ft from outfoll 
11/15/Ql 210 tt from outfall 
3/11/60 Pond centor 
3/11/60 Fond contor 
3/11/60 20 tt bolow dam 
3l11/60 30 ft bolow dam 
3/11/60 100 tt bolaw dam 
3/11/60 150 tt balow dam 
4/29/70 Outfall 

c 

RDX 340 000 4 100 

RDX 19 700 4 1 oa 

RDX 700 4 100 
RDX 9 600 4 100 
RDX 7 100 4 100 
RDX , 38 900 4 100 
ADX 155 200 4 100 

RDX 171 800 4 100 

RDX 1 000 4 100 

TKT 13 000 15 NA 
m 13 000 15 NA 
TNT 17 000 15 NA 

RDX I 6 300 4 100 

TM t 7 000 15 NA 

m I 0 15 NA 

TKT 400 15 NA 
TKT 200 15 NA 

pond . 

11/18nO 10 ft from outfall 
11/1&70 Inlot to pond 
1111 8/70 I O  ft abovo dam 
11/18nO 5 tt bolaw dam 

I 

MT 0 15 NA 
MT 1 000 15 NA 
TNT 5 000 15 NA 
nur 2 000 15 NA 

11/5nl 10 ft from outfal I m I 0 

4/29/70 Pond contor m I 37 000 I 15 NA 
4/29/70 1 It bolaw darn NA 
4/29/70 Betwoon dam and cllft NA 

P 

4/29/70 Cllff Trur 1 1 000 I 15 NA 

15 I NA 
11/5/71 Pond Inlot TNT 0 15 NA 

I 11/5/71 10 tt above dam I m 1  0 I 15 I NA 1 
1 1/5t?l 10 ft below dam 
8122n3 10 tt from outfnll 
11/14/?4 Outfall 

TNT 0 15 NA 
m I 0 15 NA 
TNT 0 15 NA 



TABLE 523-1 (CONTINUED) 

HIGH EXPLOSIVES IN THE TA-16460 DRAINAGE CHANNEL BASED ON EXl!37NG DATA 

9/12/85 30 tl from outfall 1 7KT I 1000 15 1 NA 

~ 

7121/91 70 tt from outiatl TNT 6 000- 15 I 100 
7/21/91 80 h from outlnll TNT 30 000 15 1 100 

7/21/91 110 tt from outlall TNT I 3 000 I 15 I 100 
1 60 tt from outfall, north odge of 

Early HE darsmlnalons wero by ultmvlolot a ~ p ~ l o m o t r l c  m o w s  that diu not puanwllthrely dl8ttnCulah RDX trwn HMX 

a NA - Not rvdllubie. 
SAL. for HMWADX respactlvely, 

Btlmatod from mlnlmum ropgrtod values. 
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All snmplos aro surfuco (0.6 in.) soil samplos takon lrom dralnugo COntOrlInc) UnlOSS othorwlso 
Indlcatod. Dlstancos are approxlmato. Data nro from Bayros (1970 to 1985, 1516.278 to 

15.1 6-268) and King (1 991 15-1 6-381 : 1992, 1 5 4  60380)~ 

5.2.4 Flold Invaatlgatlon 

Surfaco laboratory samples woro collectod at 31 locations and SUbSurfaCo samplos woro 

colfectod at 3 locatlons (Table 5.2.4-1 and fh. 5.2.4-1 ), Three collocotodlspll! dupllcato 
samplos woro also colloctod. All laboratory samplos war0 analyzed lor HE, SVOCs, total 

uranium, and Inorganlcs. Subsudaco samplos wore nlso analyzod for volatllos. Four snmplos 

from rwo locations withln the  highly-con:aminatod tone woro analyzod for wasto choractoritn!lon 

purposes by TCLP and for 3esticldoslherbicidss. Samplos In the center of tho chennol wore 
coffoctod at PrQSCrIbQd locotions as dollneatod In the work plan (LANL 1993, 1094) and Its 
notlco of dQflClt3nCy. 6ounding Siimplos woro takon at 5 f t  lntorvnls along travorsos iocatod nt 

700 f t  inrsrvals from tho outfall nt H E q o !  tm scrooning locatlons that tested nqpt lvo for HE. 

All sampllng locations woro scroonod for HE by spot tost, volatllo organics by PID, and 
radlonuclldes by hand-hold Sodlum lodldo dotoctor. Screanlng rosults abova background am 

roportod in Tablo 5.2.492. Samplos that fallod tho HE spot tost wero also SCreORQd for TATB 
content by LANL group DX.2. Only one sample, (031 645-0038) from PRS 16-021 (c) contalnod 
moasurablo TATB. This samplo contalnod 880 mglkQ of TATB. No SAL or toxlcologlcal data 

oxists for this compound but duo to its low solublllty In all roogonts, i t  Is llkoly to bo non-toxlc. 

Addltional HE posltlve results wore found on tho bounding travorsos at the outfall, at 100 ft 

(1 posltlve), ut 300 ft (3 posltivos), and at 400 ft (3 posklvos). Thosb bounding locatlons do not 
havo locatlon or samplo IDS. so thoy nro 5ot includod In Tablo 5.2.4-2. Tho othor scraonlng 

rosults woro nondotects or wore within tho background rango, 

k total of 37 laboratory samplos, including dupllcates, woro colloctod at PRS 16-021(c) 
(Tablo 5.2.4-1). Tho subsurfaCQ PtD scrooning did not rosult In olovatod roadlngs. Thoroforo 

t he  subsurfaco analytic8l somplos wore biased to tho throo arms bollewd to havo tho grontest 

posslblllty f o r  contamlnotlon, nt the outfall and at the two surlaco samplo locatlons in the former 
HE-pond moa. Laboratory dupllcatos woro takon at surfaco locatlons 16-1 382 and 16.1 383 
and at subsurfaco location 16-1 379. 

Soplornber 27, T996 
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TABLE 52.41  

SUMMARY OF LABORATORY SAMPLES TAKEN AND REQUEST NUMBERS FOR 
PRS 16921(c) 

TCLP - Toxlclty charactetleUc loachmg prwodura 
NA - Not analyzou 

45 Saptombcr27, 199G 



TABLE 5.2.4-2 

FIELD SCREENING RESULTS FOR PRS 76-021(c) a 

031 6-95-0028 

I SAMPLEID I LOCATlON ID I SCREENING METHOD/RESULT 1 

I 
16-1 380 HE Spot Tostl poslllvo 

10316-954016 I 16-1398 I PID/ 18 DDm I 
~~ 

031 6*95=0027 16.1 379 HE Spot TOSV kSltlVQ 

031 6-95-0029 1691381 HE Spot TQSU posltlvo 
031 6-95=0030 16-1 382 HE Spot TosV positive 
031 6-95=0031 16-1383 HE Spot Tostl posltlva 
031 6-95.0032 1 6-1 384 HE Spot Tost/ posltlva 
037 6=95=0033 1 6.1 38s HE: Soot Tostl aosltlvo 

I 0316-95=0018 I 16-1400 I PID/ 20 nom 1 

031 6=95-0041 
031 6=95=0042 

16.7 393 
16-1 394 

HE Spot TosV posltlvo 
HE Spot Tost/ posltlvo 

031 6-95-0034 16-1386 HE Spot TosV uosltlvo I 1 
I 0316-95-0035 I 16-1387 I HE SDOt TOW DOSltlvo I 
I 031 6*QS=OO36 I 16-1388 I HE SDOt TOSU DOSltlVO I 
I 031 6-95-0037 I 16-1389 I HE SDOt Test/ ~OSltlVa I 

I 
~~ 1 031 6-95-0040 7 6-1392 I HE Spot TQSV positive 

~~ 

I 031 6-95-0043 I 16-1395 I HE SbOt Tost/ D O S k l V r  ~ I 
I 0316-95-0044 I 16-1379 I HE SDOt TOSU DOSklVQ I 
I 0316-95-0045 I 16.1382 I HE SDOt Tost/ DOSltlva I 

Septamber 27, 7996 46 



5,2,5 Background Comparison 

Barlum, chromium, coppor, lead, nickel, silver, uranlum, vanadium, and tine were found above 

background UTLs (Tablo 5,2.5-1),  Barium was found at lovols  well abovo SALs. The  highest 

barium valuos woro found bOtWeOi1 100 and 400 f t  downgradlonl from tho outlall, not In t h o  

lormor HE pond, Scdtterod high valuos (groator than 20 000 ppm) are fOund 3s far as 600 ! t  
downgradiont from the outfall. Barlum valuos d o  not opponr to oxhibit systematic incrOases or 
decroasos In concontration with dopfh, Otnor metals (coppor ,  load, nickol, t l n c )  and radlOnuClidQS 

(uranium) also appoar to bo concentrated in the 100-400 I t  downgraCiont intowol, Othor Iow- 

lovol matats vnluas nro widoly distrlbutod, Dupllceto recov6ry for soveral inorganlc anolytcs 

(1.0 barium, copper, chromium, lox!, zinc) wa5 consistontly outslde of tho  acceptable rango, 

Theso data ora P-quallfled In Tablo 5,2.5*1,  Those data a r e  accoptable for docision making 

purposes. Barium is well above SALs in virtually all P.quallfied samples, and :he othar analytss 

tlf0 typically wall-below SALs in tho P=qualifleU samples. P-qualified samples are most 

common whhln t h o  highly HE-contaminated arms,  whom sample heterogoneity is a slgnillcant 

p ro blo m. 

TCLP data for four somplos from two locations nro prosnntod in Tablo 5.2.5-2. All motais wore 

bolow TCLP dot1)ctIon limits excopt barium and cadmium, Barium rosults were a! a levol 
roughly one-half tho leva1 at which t ho  soil would quality 3s a RCRA rno:als wasto fat bnrlum 

(0005). 

RFI Reponfor TA-tb, PUSS fG.OZT(C), 76403(k) 47 



TABLE 5.2.5.1 

INORGANIC ANALYTES AND URANtUM WITH CONCENTRATIONS GREATER THAN 
BACKGROiJND UTLS FOR PRS 16-021(C)0 

' Analyloa wllhln doublo4noa are grealnr lhnn UTLs. Analyrsf wilh shadod backomund nre ot lsvsls groalsr lhan SALS, 
N/A I No! aPpbcanls. 
NA - No1 available. 
J* Analyto was posillvoly ldonllflod nnu lhs result IS llkely 10 OY blnsod high, 

" P I Prolesslonal ludomenl noeded pnor 10 us0 of data In doclvion InUkln~. ' U the anuryfo was nat paslllvely ldontiliou in tho ~ o r n ~ l e  nnu Iha associnlod VIIUB Is tho mnplo-specllic ECUEDL. 
Q J - Anrrlyte was positlvely idonllflou nut the associnlod nurnwcal vuluo IS mor0 uncottain thnn would normallv be oxprclod 

" J* I) Anolylo was poslllvoly idonllfiod nnd fho result is lihnlv 10 be bias& low. 
tor the onalysis. 

Scptcmbar 27, 1996 Jd RFI Report ror TA-16, PRSs  r64,'r(c), ltdU3(k) 



TABLE 525-2 

TCLP RESULTS AT PRS 16-021(C) 

\ 

Not nppil~15lo. 

5.2.6 Evnluotlon of Orgonlcs 

HE, SVOCs, and VOCs woro all roponod forthls PRS (Tablo 5,2,6-1 , 5.2.6-2, and 5.2.6-3). The 

HE DNT, HMX, RDX, TNB, and TNT wore all prosont at lovols obove SALS. HMX, RDX, andTNT 

woro all found at tavols woll above SALs in most samples collectad along tho conterllne of t h o  

dralnage. The SVOCs trlchlorophonol, anthraceno, bonzolc acld, bls(2-~thylh~xyI)phthalato, 

dl-n-butylphthalato, phonanthrono, and pyrono woro al l  dotoctsd, Anthrncono and 
bls(2-athy1hoxyl)phthaloto woro found at lovels grbatvt than SALs. A t  notod In Subsoctlon 4, 

bls=(2othylhoxyl)phthalato was also found In tho  blanks tor soma SVOC analyses. Low-lovels 

of sovoral VOCs (acetone, dichlorobonreno, p-isopropyltoluene, sec=butlybentona, 

trichloroothonc, and trimothylbonzono) woro also reportod. Many of theSO constltuonts do not 
htlvo adequato toxicological crltoria to calculate SALs. 

HMX levols are highest (groator than 100 000 ppm) In surface samples, partlcularly batwoon 
80 and 200 ft down dralnage from the outfall. RDX lovols aro highost (groator than 50 000 ppm) 

in subsurtnco snmplos that wore takon In tho 0 to 100 It Intorvol, TNT Is also at tha highost 

lovels (>30 000 ppm) in thaso subsurfaco samplos. This lncroaso In TNT and ADX concontratlon 
wlth dopth may rofloct eithor differing transport proportlos of TNTIRDX comporad with HMX. 

Or, it may roflect that HMX has boan used mor0 hoavlly rocontly, whoroas TNTIRDX woro used 
mom homily during tho 1950s and 1960s. Bocauso of tho cnomlcal slmifnrltles betwoon HMX 

and RDX, tho lattot explanation Is mor0 llkoly. 

Tho SVOCs tound at lovels grantor than SALs woro also eoncontrated In tho subsurface 
samplos. The SVOCs, particularly anthracono, aro most common In snmplos colloc!od wlthln 
200 ft of tho outfall in tho contor of thQ drainago channol, AR excoptlon in benzoic acid, which 

Is found most commonly in bounding samples. 
@ 
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Tho samplo-spocltlc dOtQCtlOn tlmlts aro hlgh tor many organic constltuonts In the hlghiy-HE. 

contamlnatod samples, Low-lovols ot non-dotoctod HE and SVOC Jnalytas may be prooont In 
thosa samples at lovols groator than SALS. The doclslon to ldontlfy vhunlly all HEconstituonts 

as COPCs in tho main drainaga at PRS 16-021(c) will not bo offbctod by this onaly!lcot 

dlfficulty, SVOCs may bo lncorroctly idontlfidd as non=dotocted In snmplos whoro t hey  occur. 

HOwovQr, sufflciont samples with low dotoctlon llmlts exlst wlthln tho dralnaga that i t  Is unllkoly 

that a slgnlflcont SVOC COPC was mlssod by tho sampllng. Tho samplo=spoclflc dotoctlon 
llmlts for boundlng somplos aro at typlcol lovols, so the doclslon whothoron onolyto Is boundod 

In the drainage Is probably correct. 

Soptembartt, 1996 50 R N  Report for TA-16, PUS8 ?6921(c), tW03(k) 
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TABLE 5.2.6-2 

PRS 16-021(~) SOIL COHCEICTRATIO!IS FOR SEI*!I-VOLATLLE OAGA?lIC AllALYTES WITH VALUES GREATEfl TtiAtI Tt1E REPORTlflG 

0-0 5 

04 5 

0-0 5 

0-0 5 

0-0 5 
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TCLP organlc results showed no constltuonts abovo annlytlcal dotoctlon limlts. 

5.2.f Human Hoalth Assessment 

52.7.1 Screening Assossmont 

Tho noncarcinogons borlum, HMX, TNB, and anthrocone woro found at lovols groator than 
SALs (Table 5.2,5-7, 5-2.6-1 and 5.2.6-2), Tho carclnogons DNT, RDX, TNT, and 
bis(2-othylhoxyl)phthalato woro ntso found at lovols groator than SALs (Tablo 5.2.6-1, 

5,2.6=2). All of theso constltuents will be carrlod through tho RFIICMS procoss as COPCs, No 
radlonuclldes woro found at levols groator than SALs. 

MCEs wore performad for both carcinogens and non-cnrelnogons that woro not alroady 
idontlfled as COPCs. 

Noncarcinogenic contaminants identiflod to be greater than LANL background UTLs but bolow 
SALS wore submlttod tor an MCE for noncarclnoganlc otfects. Loud Is oxcluded from this 
grouping beCaUSQ Its toxlclty Is based on tho uptako of load In childron as modoled by EPA's 
IUBEK Modo1 (€PA 1994,1178). The sum of tho maxlma for tho  noncarclnogonlc group Is 0,51, 

wl'llch Is woll bolow tho target valuo of I ,  indlcntlng a low potential far adverso otfects due to 

oxposuro to thfs grouping (Tablo 5.2.7.1 -l), 

Carcinogenic contarninants with lavols groator than LANL background UTLs but bolow SALS 
woro submlttod foran MCE for cnrclnogonlc offocts. Tho sum of tho maxlma Tor tho cnrclnogenlc 
group Is O,f3,  woll bolow tho tnrgot vnluo of 1. This IndlcotcJs D low potontlal for advotso offocts 
duo to exposure to carcinogens othor than thoso nlroady Idontllied as COPCs because those 

ctlrcinogons are at Iovols above SALs (Tablo 5.2.7.1-2). 

Only R slnglo radlonuclldo, uranlum, wns ldontltlod at lovots abovo background, so no MCE was 
porlormed for t h o  rirdlonuclldos. 

Soptombor 27,1936 
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TABLE 52.7.1 -1 

MCE FOR NONCARCINOGENIC EFFECTS AT PRS 76421(c) 

SOIL SAL CONCENTRATION CONTAMINANT MAXIMUM SOIL 
CON CENTRAT 0 N ( m g W  NORMALIZED TO SAL 

fmalkal . "- ."I I 

COpQ9f 40.5 2 800 0.01 4 

Nickol 37.3 1 500 0.025 
- 

Silvor I 4.1 I 383 0.01 1 
Vnnndlum 55.7 5413 1 n in 

TABLE 52.7.1-2 

MCE FOR CARCINOGENIC EFFECTS AT PRS 16421(c) 

CONTAMINANT MAXIMUM SOIL SOIL SAL CONCENTRATION 
CONCENTRATION ( m Y W  NORMALIZED TO SAL 

(msnte) 
Chromium 26.8 21 0 0.13 
2,4,6=Trlchlorophonol I 0.048 40 0.002 2 
Total I 0,13 



No human hoolth rlskassessmont was porformod ot this PRS, A human hoalth risk assessment 

Is not noodod to dofino tho doclslon, A CMSICMI will bo requlrod. Tho constltuents RDX, HMX, 

and TNT ore present at levels sovornl orders of magnitude greater than S A t s  over much of tho 

are0 of PRS 16-021 (c). A human hoalth risk ossossmont under Qlthor a rQSldontla1 or industrial 
scenario would yleld carclnogonic and systomlc risks for groator than tho EPA's target rango 
of l o 4  to 10" for earclnogons and P hazard Index of 1 for sysremlc toxicants, In addition, tho 
dlstrlbution of contnrnlnnnt concontratians Is so non-normal that D reallstlc 95 UCL on tho 
mean, os proscrlbod In Risk Assossmont Guidance for Superfund (RAGS) ( € P A  1989, 0305) 

guidance, cannot logitlmotoly ho calculotad, Using moxlrnum conconttatlons In IIQU of 95 UCts, 
as Is dona for background constltuents with non-normal or non-log normal distrlbutlons, 

suggests that rlsksara on the ordarof 10*zand 10'JforRDXnndTNTcndo hazard lndexgroator 
than 1 for HMX underon lndustrlal sconarlo, In addition, tho hlgh lovols of HE in tho sol1 (groator 
than 5 wt X) suggest that tho solls poso on QCuto (oxplosive) horord not just a chronic hazard 
to recoptors, 

A more dotollod baSOllnQ risk ascossment, whlch lncludos Phnso I I  Informatlon on surfnco and 
yraundwaters, may be complotod as pnrt of tho CMS/CMI procoss, 

5.2.8 Prollminary Ecologlcal Asscssmont 

In nccordonco wlth convorsotlons botwom LANL ER Projoct personnel, DOWLAAO, and tho 

rogulators, dlscusslon of ocological risk ossossment mothodology wlll be dQfGrrod untll tho 

Ecological Exposuro Unit (Ecozono) mothodology that IS bdng dQV@lOpQd by LANL In conjunetlon 
with EPA Roglon 6 and tho NMED has boan opprovod by tho regulators. 

PRS 16-021 (c) Is known to hovo Impacted ocologlcaf recaptoro, Doad troes arb prosont in thG 

dralnago that aro almost certoinly duo to Impacts of COPCs from the outfall. 

5.29 Wont of Contnmln;rtlon 

Tho oxtont 01 contamination is not fully characterlzod for PRS 16-021 (e) in either tho lotorel or 
vortlcal dlrectlons, None of tho COPCs wom boundod In tho vonical diroctlon. Tablo 5.2.9-1 

nnd Flg. 5.2.9-1 indicate thQ Status of latoral bounding relative to SALS lor COPCs idonrlfied 
as part of the  scroonlng asscssmont. 

September Pt, 1996 
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TAB LE 5.2.9-1 

STATUS OF LATERAL BOUNDING FOR PRS 76-027(e) 

Lotoral travorsos at tho outfall, 100 I t ,  and SO0 ft are boundad with mor0 cortninty for all COPCs, 

Traversos n: 300 ft and 400 ft hnva COPCs at lovols only slightly grentor than SALs for barium, 
RDX, and DNT in latoral boundlng samplos, Those travonos ara boundod fda!lVQ to EPA 

Raglon 9 lndustrlol PRGs, Travorsos at 200 and 600 t t  hovo RDX In latoral boundlng samplas 
at lovols sfgnlllcantly greator than SALs and €PA Rsgion 9 lndustrlal PRGs. PhaSQ I1 sampling 
wlll focus on thoso travorsos. 

Tho oxtont of COPCs due to rolaoses at PRS 16-021(c) to sullaco and groundwator Is also 
unknown, and wlll bo lnvcstlgotod as doscribed In tho Phase I1 sampling and analysls plan, 

52.10 Concluslons and Racommendatlons 

PAS 16.021 (c) Is contamlnotod wlth sovarol constltuonts at levels that present o risk to human 

health and tho envltonmont. 8MPs have been lmplemontod at tho PRS to rninlmlro migration 

of COPCs to surtoco and grounCwntor. 

COPCs ldontlllod in tho scroonlng assussment Inciuda: barium, DNT, HMX, RDX, TN8, TNT, 

nnthmceno, and bls(2-othyihoxyi)phthulate. Of these COPCs, barium, DNT, HMX, RDX, and 
TNT aro wldoly distributed along tho contorllno of tho drainage at PRS 16=02t(c) from tho 
outtatl lor at laast ci dlstanco of 600 tt downgmdlont. The other COPCs am prosent In locallrod 

Zonos. The eontaminatad :and rongas up to 25 tt W i d 0  In travorsos whero boundlng ralatlvo to 

SALs was aehiovod, At 200 f t  and 600 tt tho :one may bo groator than 25 f t  wldo. Vortlcal 

boundlng and knowledge tho oxtont ot contamlncltlon of downgradlent surfaco and groundwater 
were not achiovod In tho Phrrso I stlmpllng, 

a 
. 
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WI Report 

An oxpllclt human hoalth risk assessment for PRS 16-021(c) was not COmplmd as part 01 

Phase I charoctorlzntlon. I t  is door ,  however, t h a t  both carcinogonic and noncarclnogonlc risks 

are at unaccoptnblo lovols undor m y  reirllstlc oxposuro scennrio for a dlstanco of 600 ft down 

the drainago from t h o  TA-76-260 outfall. Acuto (oxploslve) risks aro also prosent due to lovols 

of  HE in soil that aro nbovo explosivo limits. 

Potantlal wavto typos for PRS 16.021 ( c )  may lncludo 0003 (RCRA roactlvo), 0005 (TCLP for 

barium), and 0030 (TCLP for 2,4 DNT), Rtldloactlvo and mlxed wasto aro nlso possiblo duo to 

tho small amounts of uranlum found at Somo locations. 

This PRS Is recomrnonded for continued sampling to s u p ~ o n  a CMS, Tho sampling and 

analysts plan Is provided in Subsoctlon 5,2,11 of this rcpon, Goals a! thls snmpling are to 

determino oxtent of COPCs naoclng romedIatlon and :ha Impacts of COPCs f rom 
PRS 16d021 (c) on surfaco and groundwater, 

This PRS Is also rocommondod lor a CMS, Lovolc of COPCs DrOSant a risk to human hoalth and 
tho onvlronmont. Surtaco and groundwatar in tho VlClnlty of PRS 76-021 (e) havo boon impactod 

at levqls graator than MCLs, and that PRS Is tho most likaly sourcc for tho water contamlnatlon, 

At the prosent t h o ,  thoro Is no obvious, slmplo, Or prosumptlve romody !or cloanup of COPCs, 
so VCA or expodttod cloanup aro not plnuslbls docislons. A CMS Is roquirod. A CMS plan wlII 

be submittod to tho NMED by Soptombor 30, 1997. 

5.2.11 Phase II Sempllng and Analysls Plan lor PRS 16-021(c) 

5.2.11.1 Problom Dcflnltlon 

Philso I sampling at the TA=16=260 outfall, PRS 16-021 (e), includod only surface samplos of 
soils from rho drcrlnngo bolow the outtall, plus a low naor-sut?nco Samples (not mor0 than 2 ft 
in depth) in the  pond area within 100 ! t  of tho outtatl. Vary hlgh lovols of HMX, RDX, TNT and 

barium, togothor wlth OlOVntQd lovols of oth&HE, HE byproduets, and lnorgnnics, woro found 

In many of theso samples, from tho outfall down to tho ond of tho dralnngo in Cahon do Vnllo. 
Concc+ntrntlons of tho major contaminants appoarod to bo docroaslng wtth dlstanco from tho 

outfall, but tho concontratlons In nonr-surlnco snmplos woro somotimes lnrgor than on tho 

surfaco, os dtscussod In Sectlon 5,2.6, 

HE contsmlnatlon has also boon obsorvod in sovoral TA-16 wrings ana soops. Somo springs 
and soops omorgo on tho slopcs ot Canon do Vollo withln 1 000 f t  of tho TA-16-260 outfall. 

Othors nro on tho ~outhoast sida of TA-16, Whothor any of thasc sprlngs aro hydrologlcolly 

connected to tho TA-76-260 ;Ifoil I S  not known, Thoro mo sovoral other potontlal sourccs 01 



c 

HE contamlnatlon at TA-16 that could be affecting springs both In Canon do Vallo and to the 

SOUthQaSt. Exlstlng surfaco and groundwatordafa aro prosontod In Appendix C aRd summarized 

in Subsoctlon 2 of thls report, 

Bocauso tho avallablo lnfoimation Is llml1cQ, additlonal RFI invcstlgatlons aro bQing proposed 

In this Phose II sampling and analysls plan. Thls addlfional data will provldo the lnformatlon that 

Is noodod to propnro a CMS plan lor sourco romovnl at tho TA.76-260 outfall and that supports 

romodlotlon or monltorlng 01 porchod groundwator and olluvlal groundwotor. Thls work will 

also provido data to support n basollno risk assossmont, il roquirod componcn: of CMS 

planning. Spociflc quostions and associatod decisions to bo addrossod In Phaso I1 include. 

1) What nro t ho  latornl and v~r t lca l  uxtents ot contomlnotod soils roquiring romedlation 
nt tho outfall? 

Noither tho lotoral nor tho vertlcol oxtent of contominotlon was ontlroly bOunCQd Sy 

Phoso I ocrmpling, Any of tho romodiation optlons likoly to bo considorod In CMS 

plilnnlng, lncludlng Sloromodiatlon, aro cxpoctod to roquiro at least tomporary 

romoval of tho soil to bo trootod. Phoso I I  sampling Is dosignod to provide an upper 

bound on tho amount and wasfo typos of $ 0 1 1  roquiring romodlatlon. 

Tho doclslon that wlll bo affoctod by thoso data is what tho ultlmata cost of 

rOmQdlotlOn will be undor dltforont remediatlon scenarios explorod undor il CMS. 

It Is likoly that difforont romodlotion mothods will bo more cost-ettoctivo, dopendlng 

on tho total VOlUmd and typo of was18 that noods to bo rdmodiotod, Those datu wil l  

also lilillitnto wasto minlmization/segrogation efforts, 

2) What groundwntor pathways, if any, connoct tho TA-16.260 outfall to TA-16 

porchod aqullors, soops, and springs? 

As montlonou abovo, HE contamintltion has boon obsorvod both nt springs m a r  

tho TA=1&260 outfall [o.g., tho sanitary wastowom system consolldotlon (SWSC) 
Llno and Burnlng Ground Springs] and at mora distant sprlngs (Mortln Sprlng, Flsh 
Loddor Soap). Thoro or0 unonsworud quostions both about the hydrologtc 

connactlvlty botwoon tho TA-16-260 outfall and those springs and about t ho  
connoctlons botwcon thoso springs and othor potontlal sourevs of HE contamination. 

Tho Phnso I1 studlos proposed below extond prollmlnary work In whlch sprlngs, 

strooms, and outfnlls h u t ?  boon samplod on an Irrogulnr basls, 
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In partlcular, thoso studlos wlll idontlly COPCS, I1 any, in Porchod aqulfdrs that 

might roqulro romodiallon, nnd nsolst In tho cltinE of patontlni long-torm monltorinn 
wolls and In deslgntng a systomatlc m0nlto:lng program, Alrhough daop 

groundwators aro not bolng Invostlgatod In this sampllng and analysis plan, thoso 

sfudlos will Ulso suppof! futuro lnvos!!gations Of doop groundwator at TA-16 that 

will bo complotod (1s Of SltO-wiUO hydrogoofogk studios. 

Tho dacldons associalod wlth those data or0 lho IOllOWlng. 1) If tho groundwutur 

pathwoys connocting tho TA-l6=260 outfall wlth sprlngs ilro idontillod and, contain 

constltuonts at lovols groator than MCLn, than lmplomont groundwator monitorlng 

In thoso Pathways, 2) If the TA-16-260 outfall Is shown to bo contrlbuting 

constltuonts to intormodiato PQrChQd groundwator that prosont a curront or futuro 

risk to human hoaltn and tho environmont, then ovaluata appropriato rCmQdial 

actlono wlthln tho COntO%t of tho CMS. A plauslblo romadlntlon option for porchGd 

groundwator Is pump and troat. Concoptual modols for risk assossmonts at TA-16 

aro presontod In tho RFI work plan for OU 1082 (LANL 1993, 1094). 3) If 

groundwaror pathways connoctlng tho TA-16-260 outloll wlth sprlngs aro not 

identillad, thon oxamine other TA-1 G dlscharga m a s  assodorod wlth othor PRSs 

ao potantlal sourccs, 

What Is tho  impact of  contaminotion roloasod through the TA-16-260 outfall on 

surface and alluvlal Wil tor  In Caflon do Vnilo? 

Sudaco wator and sodlmon: sampllng In Cation do Vallo aro Oroposod in Subsoctlon 

5.9 of tho work plan, That sampllng wlll bo supplomontod in this sampling and 

analysis plan by GllUVial wotls In Canon do  Val10 and by addltlonal sodlmont nnd 

water samples In Canon do Valle. Tho sltlng of this woll Is strongly constralnod by 

access considorations and It  will not bo possiblo to dlstlngulsh tho TA=f6-260 

outfall contrlbutlon from that of Other sourcos to t h ~  WQS: of MOA-P, such as the 

formor 90s-Uno outfnlls. Howaver, if It appears that romediatlon of sedlmont or 
wator In Canon ds Vallo may bo required, this will be addrossod In tho CMS plan 

for PAS 16-021 (e). 

Tho decision assoclatod wlth thoso data Is: i f  contamlnation In surfaco and alluvial 

wator or SOdlmOntS prosont a curfont or fu turo risk to human honlth and tho 

onvlronmont undor roallstle oxposurc sconarlos, thon lmplemont approprlata 
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corroctivo action (intorlm action or rernedlatlon). Ecologlcal risk tiSsossrnQnt WIII 

bo consldorod whoro approprtato, 

A doclslon flow dlagrarn tor this sompllng and analysis plan is prosontod In Fig. 5.2.1 1 =1, 

In addition to the invostlgatlons doscrlbod In this documont, upcoming R f I  Phase I sampling 

schodulod forothor PASS may bo augmentod to dotormino tha vortlcat oxtont of contarnlnntlon 

nt thoso sltos that may hava nfloctod snullow porchod groundwaters at TA.16: tho V=Slte pond 

(PRS 16=029(x), Subsoction 5.25 In tho work plan); tho 90s-Line pond (PRS 16=008(a), 

Subsoction 5,12 In the work plan); nnd tho 300-Line outfnll (PRS 16-003(d.g), Subsoction 5.2 

In tho work plan) (LANL 1993, 1094; LANL 1994, 1160; LANL 1995, 1342). Tho RFI Phaso I 

snmpllng plons for those sites ptQS@ntod In the work plan aro lntendod prlmorlly to ldontify the 

COPCs and obtain sarnplos roprosontlng tho hlghost lovols of contnminntion prosont. Thaso 

sompllng plans may bo WgmQnted by boroholos 3nd SUbSUrfUCQ sampllng In ordorto bound!ho 

vertical extont of contamlnatm, and additional surfaco locations may bo sampled In ordor to 

bound tho lotoral oxtont at contnmlnatlon It nocossary. The doclsion to collect ndditloniil 

tompllng durn wlll bo bosod on ovoluatlon of RFI snrnpllng data. If constituent lovols aro no: 

bounded In tho vertical dlrection durlng RFI sampling, tnon addltlonal samplas will bo colloctod. 

If romodiatlon appoars to be requirod ut theso sitos, Phaso I I  RFI sampling and analysis plans, 

VCA plons or oxpodltod cloanup (EC) plans will be proparod as noodod. 

S2. l l .2  Sampling and Analysis Plan (SAP) Ocslgn 

Sovon components of RFI Phase I1 studlos ore doscribed In tho followlng subsactlons. They 

includo a goological/gQophysical survoy, SUrfaCO and subsurfaco sampling In and near tho 

TA-16-260 outfall, mesa-top wolls, a l lUVia l  wolls In Canon do Vnilo, odditlonal sarnpllng 

boyond that doscrlbod In the work Plnn In Canon do Vaflo. and systGmetlc sprlng and soop 
sampling supporting tracor studios, 

5.2.1 12.1 Goologlco~Gcophyolcal Suwoys 

A gadoglc mop of Bondoliar Tuff units and subunits will bo proparod for tho north porrion of TA- 
16, Thls mapping wlll locus on CaAon do Val10 wlthin ono milo of TA-16.260, Other mapping 

will bo roconnalssanco in noture and will be tiod to the oxistlng map of Rogers (ROgQrS 1995, 

1353) and thQ throo-dlmonsionol slto-wid0 stratlgrophic rnodol. Emphasls of thls mapping wlll 
bo on tho notum, structural dlps. and contlnulty ot units idontifled as potontlal high pormoabllity 

units ( I .& ,  tho surgo bods within Unit 3 and t ho  spring-boarlng units wlthin the horlrontal- 

fractured subunit of Unit 3) ,  A detailed stratigraphic log, Including whole-rock chomical 

analyses, will bo complotod near TA.16-260 for llthologlc correlation purposos, Frocturo 

charactarrzatlon will be complotod in Canon do Vallo noar PRS 16-021 (c). 
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Fig. 5.2.11-1. TA-16-260 outfall dccislon flow. 
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If tho known contaminated springs (SWSC LInb Spring, Burning Ground Sprlng, MnRln Sprlng, 

and Flsh LaddorSeop) aro led prlmarlly by fracturo flow through welded tuff or I f  the snturatod 

lnyer Is thin and dlscontlnuous, It may not bo posslblo to dotact saturated zonos by surlsee 
geophysical mathodt. Saturatod zones or porchbd wator might bo found elthor above the cliff- 

forming unit that crops out In Canon do Votle and is npproxlmatdy 1040 1: bolow the surfaco 
ot tho TA-16,260 outfall, or  In tho surgo bod thnt soparcltos tbls Cooling Unit from the noxt lowor 
cooling unit, at a depth of approxlmatoly SO-f0 It (Broxton ot 01. 19913, 1305). An attempt will 

bo made to locate cnb traco soturatod zonos using Schiumborgor reslstlvity and other 
olactrlcnl and magnotic mothodd, both In tne nelghborhood Of the TA-16-260 Outtali 
(Fig, 5.2.1 1.2.1-1) and also noar tho sprlngs on tho masa tops at TA.16 (Flg, 5,2,11.2,1=2), I f  

flow paths can bo trUCQd in this way, those results will bo usod to help IOcate tho woils DrOpOSQd 

in SeCtiQnS 5.2.1 1.2,3 and 5,2.'11.2.4. 

5.2.11.2.2 Surface and Nonr-sudaco Samplhg at tho TA-16.260 Outfrrll 

The lnterol extent ot sampling bolow the TA-16-260 outfall was detormlnod during Phase I 
Pnmpllnp using aflold spot tost HE klt wlth o. rolotlvoly high dotoctlon lovoi (nomlnally 700 ppm), 
Whllo in goneral tho latorol bounding samples soloctod in this way contolnod much lowor 
concentratlons of HE than tho samples collocted In thQ contor Of  tho drainage, s0mQ 01 tho 
bounding samples hod concentrations oxcoodlng SALS, In partlcular, high RDX concontratlons 
woro found in the bounalng snrnplos collocted 200 f t  bolow the outf;lll and at the base of tho 
outfall (600 ft bolow tho outfall in Canon de Vallo, whero tho drainage is less woll dofinod than 
It Is highor up). In nddltlon, no subsurface snmplos woro colloctud downgradlont from tho dam 
that is locatad opproxlmntoly 7 00 ft below the outtall. 

Addltlonal bounding samplos will be colloctod along transacts.200 and 600 tt below the outfnll, 
at 5 4  laterol lntorvols for surloce samples and 1 0 4  latorol lntorvals for subsurfaco samplos 
(Flg, 5.2.1 1,2.1-1), Subsurfaco samples will bG colloctod in soil at dopths of 12-36 In., wlth 
groator dopth preforrod wnoro practlcal. Subsurface sampltng Is constralnod both 8 y  tho largo 

cobblos found In tho outfall a r m  and by rastrlctlons on tho use of powot oquipmont in this HE 
arQO. WhQrO the soll/tutf Intorfaco Is QnCOUntered at n depth of less than 'I 2 In., no sample will 
bo colloctod. Each samplo wfll bo tostod using the field spot-test klt, followed by an Immunoassay 
tost, If t ho  spot-lost rosult Is nogatlvo, Those data will bo usod to estlmota tho latoral oxtont of 
ContJmlnation. Onco the latoral oxtont IS  belloved to have boon bounded based on those f i d d  
reSults, surfuco and subsurfnco loborntory samplos will bo colloctod from each ond of oach 
transoct, Splits of thoso homogonlrod snmplas wlll bo submlttod, both tor lmmunoassay, and 
for laboratory HE nnd inorganic analysos. 

e 
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Fig. 5.2.1 1.2.1-1. Proposed Phase II sampling locations at PRS 16-021(c). 
01 
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Ono collocated sample (1.0.. an indopendent samplo from an adjacent point or sagmont of coro, 
not a split of a homogcnirod samplo) will be coilocted from ono ond of oach transoct for a total 
of two In order to ostlmnto the effect of local hoterogonolty, i f  any, In areas wlth low lovols of 
cantarninatton, Ono of thoso collocatod somplos should bo a subsurface somplo. 

e 

Those obserratlons (both tlold and laboratory rosults; wlll supplomont Phaso I data and data 

from addltlonal transacts describod In Subsoctlon 52.1 1.2.3 to bound tho volumo of soil 
roquirlng romodlatlon and ostlmatlng the total amount of HE In the dralnago. Tho laboratory 
rosults will also, bo usod in conjunctlon with Phaso I laboratory data for pralimlnary risk 
assossmonts. 

5.2112.3 Subaurlaco Sampllng at the TA-16-260 Outfall 

Elovon to 13 boroholos will bo drillod wlth a romoto-drllllng rlg, along throe transocts across the 

TA-16.260 dralnago. 

9 Thruo to flva boroholos will bo drillod across tho pond (approximatoly 75 f t  
bolow tho outfall): drilllng of tho outorlnost boroholos Is contlngont on flold 

tost rosults for tho ndlacont boroholoc closer to tho centorlina of tho 

d minago. 

Throe borohoies will be drillad along a transoct whero the drainage wldcns 

(approxirnatoly 320 f t  bolow tho out!all). 

Four boroholos will be drlllod along a transect whom a SoCOnd drainago 
morges Into tho TA-16.260 ilno drainago from tho south, providing accoss 
for tho drill rlg (approxlmntOly 450 f t  bolow tho outfall), 

In addltlon, a single boroholo In tho center of  tho drainago will bo drlllod Just below the dam of 
tho pond (npproxlmatoly 100 I t  Solow t ho  outfall). Tho placoment of thoso boreholes, which is 

shown In Fig, 5.2.1 1,2,:&1, Is based largoly on logistical consldorations for tho romoto drilling 

rig, If any goophysical anornallos that  could be duo to saturarod zones aro found by tho 

goophysical survoy, on0 or mor0 of tho boronolan proposod In thls soctlon will bo rosltod to tho 

locatlon of the goophysical anomaly. Tho doclslon wlII to rosito thls boreholo wlll bo madQ by 

the field toam In consultation with tho Fleld Unlt 3 tochnlcnl toam. 

Tho control bordholo In oach transoct will bo drlllod first (or tho south-contra1 boroholo in tho 

cas0 of t h o  transect 450 11 bolow t h o  outfall), Tho total dopth of contamination in that boroholo, 

as dotormined by fiold tosf results, wlll dotormine t ho  minimum depth for othor boroholes In tho 
Sam0 transect, Remaining boroholos in oach transoct will bo drlllod to at loast flvo loot below 
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tho depth at contnrnlnatlon of tho contor boroholo, moklng iiUjUStmOntS DS no@dod to account 
for the  fact that thQ surface OlOVatiOn for SOmo Of thQSQ boroholos may be Several fQQt above 

:he centQr o! tho drainago, No borehole will b0 drillod deeper than tho surgo bod that Is 
oxpoctod to 110 botwoon 50 and 70 ft below the sur!aco, or doopor than 70 ft i f  the Surgo bed 

is not obsorvod, Tho contingent outor Doreholo on each ond of t90 ttrst t r~nsoct (75 f t  below tho 
outfall) wlll bo drlllod only i f  flold-rnoasurod contamlnation Is oncountorod deopor tnan 72 in. 

in either ot the two boroholes to t ho  nonh and south of the Centor boroholo. 

Tho doopost rocovorod sogmont of each fivo-foot cor0 lntorval In each borohole will be flold 
scroonod for HE ushg tho tiold spot-test klt flrst, followod by an RDX-sensitlvo immunoassay 
rnoanuromont If spot=tost rosults aro nagotlvo. Addltlonal scroonlng samplos wlll be tarton 
basod on vlsuol lnspoctlon that revonls anomollos such as frocturod zonos or wet aroas. A 

sample for 1obora:ory analysis will bo colloctod In QaCh borohole from tho flrst 5 4  Intcrval, from 
a dopth of at loast 24 In. Sudaco laboratory samplos will also be COllQCtQd trom tho two inner 

drllling locotlons In the transect at 450 ft. A laboratory samplo wlll bo colloctod from tho tlrst 

5 4  intorval below tho depth ot contamination In tho contra1 boroholo for which tho tleld 
scraoning rosults aro clean. It tho surge bod (or tho 7 0 4  dopth) Is roachod botoro P cloan 
IntoWnI is obsorvod, the SQCOnd loboratory samplo wlll bo coI1ec:od from this Ijnnl intorVal, If 
possible from surge bed motorial. 

Laboratory samplos wllf bo onolyzod for HE, VOCs, SVOCs, and Inorganits. 

Tho outormost boroholos on tho transQcts at 75 and 450 ft bolow tho 0u:fall wlll be drilled to t he  

surgo bed (or 70 ft) regardless of tiold scroGnlng rosults, If permitted by rouulrements for 

drilling noar HE=contamina:od ronos, at loast the lower half of thoso dOQpdr boraholos wlll be 
drillod dry to psrmlt goologlc loggrng of tho coro, boroholo logging, and dotoctlon o! saturatod 

ronos. Laboratory sornplos will be colloctod trom the bottom of QaCh borohole (spociflcally, 
from surgo bod motorlal If that is dlstlngulshabl~ In the coros) :o bo anolyred for HE, VOCs, and 
Inorganlcs, If snturatod zon0s w o  tound, at loast one of tho two doep boroholes In oach tranwct 
will bo compfotod as a potontlal monitorlng woll. Both boroholos In I! transoct may ba 

complotod If snturatod Zonos aro found at dlftoront doprhs (In srratlgrnphlcally dlstlnct layors). 

I t  saturated zones are encounterod in any boreho10, water samplos wtll be COllQCted for 

laboratory analysis for the fuil sulto of COPCs at TA-16-260 (HE, inorganlcs, SVOCs) and for 
VOcs, On0 samplo for fiold and laboratory geotachnical paramotor chnractorkatlon wil l be 

colloctod In oach distlnct saturatod rono, Thoso analysos may Include: pH, temporoturo, 

SPOclflC conductnnco, alkallnlty, :urbiClty, and dlssolvou oxygen, hydraulic hond meosuroments, 
bulk denslty, sclturatod molsturo content, Saturofod hydrclullc conductlvlty, moisturo rofontlon 
data, and wholwock gaacttornistry of rock units (for llthologlc correlations). 
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Laboratory data wlll wpplornent data from tho TA-16-260 outfall colloctod in RFI Phaso I and 

a5 doscribad In Soctlon 5.2.1 1.2.2 to bound thovolumo of sol1 roqulring romodlatlon. Contaminant 

and geotochnleel analysoc, I f  obtolnod from saturatod zonos, will provldo some prolirnlnoty 

Information on subsurfnco transport of HE contamination away from tho outfall. 

e 
5.2.1 1.2.4 Mcsa-top Wolls 

Four wolls will bo plocad at mosa-top locations In tho north-contral poRlon of TA-16, which 

includes tho TA-16.260 aroa, Tho nomlnol total dopth o! each of thoso wolls is 200 I t ,  but If n 
soturatod rono is oncountorod, tho ~ 0 1 1 ~  wlll bo complotod at shallowor dopths so that  il 
potontlomotrlc surfoco is doflnod. A dopth of 200 It ponotratos Unit 3 to a dapth oqulvalont to 

that of tho SWSC Llno and Burning Ground Springs. Those multlpurposa wolls wlII provide 
goologic logs lorthoTA-16 mosils, and groundwntorsamplos It ;1 saturatod zono is oncountorod. 

They may also bocome long-torm montloring wolls If contnmlnants nro obsotved nbovo MCLs 

In groundwator samples. 

Tho default locatlons for thoso four wolls are shown on Fig. 5.2.1 1.2.1-2, Two pro sltod along 

thQ SWSC llno cut, which runs botwoon TA-76-260 and tho SWSC Lino and Burning Ground 

Sprlngs In Canon do Vallo, In tho absonco of mor0 specific lndlcatlons from the g0OphySlCal 

survoy (Soction 5,2,11.2*1), ono of theso wlll bo lccntod noar tho canyon rim, on tho line 

botwoon thoTA.16-260 outfall and Burning Ground Sprlng, and tho socond will bo locatod noar 

tho llno from the TA-16,260 outtall and Manin Spring to tho southoast. A third wvll will 50 

located botwoon tho V-SitQ Pond and Martin Sprlng, southwost o! TA-16-340, its proclsa 

locatlon may bo datormlnod by tho  goophysles survoy rosults, Tho fourth wlll bo sitGd onst of 
tho SOs=Lino n o w  tho SOs=Lino Pond, 

e 

One of thoso wolls. probably tho southern well within tho SWSC Line cut, wil l be Continuous 

COrQd (without casing), The othors will bo drilled (d-in. diamotor) using air rotary methods. 

(without casing). Goologlc nnd frncturo logo will bo proparod for all boroholos basod on oithor 

cuttings or coros, A toloviow and noutron log wlll be propnrod for each boroholo. All llthologlc 

and ooologlc varlatlons wlll bo notad during the drllllng procoss. Partlcular noto wlll bo made 

of frncturas and othor potontlal wntor pothwoys. Tho contlnuously corod borohoie wlll bo 

samplod wlthln anch distinct llthologic untt for hydrologlc and goologlc parametors Including: 

bulk dQnslty, saturatod molsturo contont, molsturo contont, lield saturation, saturated hydraulic 

conductivity, molsturo rotention parametars, and wholo-rock goochomis:ry of rock unlts (for 
lithologlc corrclatlons), Howovor, i t  a saturatod zone or porchod wator is oncountorod at 

shallowor doptns, tho wolf will be COmplotOd as a monitoring woll at that dapth. e 
R N  RcWR for TA-16, PRSS 7#27(~), 76403(k) 69 Septambcf 27, 7996 



Wells cornploted as monitoring wolls wlii be redrllled to 64n. diamoter and will bo Completed at 

tho depth of tho uppermost saturatod tono wlth a stnlnloss steol ocreon. A dodlcatod pump and 

prossuro tronsducorwlll be installod and a wotor rnonitorlng program will be Inltiatod, Soosonal 
rosponso of tho potontlomotrlc surtnco will bo monltorod. Tho prossuro trnnsducor will bo 

installod wlth on automuted duta=logging systom. 

I f  saturimd zones aro oncountored, fleld moasuraments on wotormoy lnclude pH, temuerature, 

spoclfic Conductance, 3lkailnlty, turbldlty, dlssolvod oxygon, and hydnullc head moasurornents, 

Flold measuromonts may lncludd pump ond slug tosts to dotormino h s i r u  soturotod hydrouilc 
conductivity, Lab moasuromonts will ineludo saturatod hydraullc conductlvity, grain s i x  

distrlbutlon, effoctlvo porosity, molsruro rotontion PPramOtors, ond bulk density, Initial wotor 
sarnplos from such wolls (colloctod in lour cons0cu:iva quarters) will be analy:oc! for tho lull 

sulto of potential contaminants: VOCs, SVOCs, HE, and Inorgnnics. In odditlon, they will be 
nnalyzod lor cancontratlons of cations and anions, pnnlcularly tho trncor constltucnt bromine, 
Thoso analysos will bo usod to dotormino whothor COPCs exist In perchod groundwator Salaw 

TA-16 and :o charactorko groundwator pothwnys botwean TA-16 source areas and springs. 

Four daep-groundwator wolls to tho moln oqulfor aro schodulod for tho TA-16 a r m  as part ot 
sltd=wlde groundwator protoction invostlgatlons, Thoso wells wlll bo located within Water 

Canvon and Canon do Vnllo at Wost Jomez Road, a1 tho confluonco of WatQr Canyon and 
CaRon de Vollo, and in Canon de Vallo m a r  MOA-P. Those wolls aro currently schodulod to be 

drlllod In FY97-01, at tho eorlios:, Data from thoso wolls wlll be usod to suppor: CLWCMS 
doclslons tor PRS 16-021 (e), 

52.1 12.5 Alluvial Wclls 

Two to fivo shallow alluvial wolls will bo COmplQtod In CaAon do Volle and in tho stoam plont 
outfall dminngo, whlch drains Into Canon de Vallo. Flvo alluvial wotl locations are proposod, 
only tho first two can bo accossod with a drlll rig wlth cortalnty: 1) at a polnt upstream from 

MDA-PI Where tho oxisting rond that  skirts MDA=P to the west provldos access to tho canyon 
bottom (Flg. 5 2 . 1  1.2.192). 2) in tho drninogo from tho steam plan ot a location upgradlont from 
tho SOs=Llno dralnago (Fig. 5 2 . 1  1.2.1 -2); 3) at o locatlon upgradlent of tho TA-16-260 outfall 
dritlnago but downgradlent of MDA-R (Flg. 5,2.11.2.1-2); 4) at a locntlon upgradlont from 
SWSC Llno Spring In Canon do Vallo (Fig. 52.1 1.2.1-2); and 5) at G location oost of MDA=P 

In Canon do Vatte (Fig, 52.1 I ,2.1=2), If any well l0ca:lon Is innccossiblo to on approuriato drill 

rig, thon It wlll not bo drillod. All wolls will be drlllod to fivo :Got boneath tho allUVlum/tUff 
Intorfaco. 
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Tho shallow boroholos wlII bo cornpletod ns a l l u v l ~ l  monitorlng wolls with 34- in. .d lnm~tor 

polyvlnyi chlorido (PVC), or sultablo oqulvalmt. Each woll ScrOon Is expoctGd Io  bo 5-10 ft in 

longth. Each boreholo will bo comploted in accordance with appllcablo guidanco from tho LANL 

SOPS tlstod in Subsectlon 52.1 1.3 of thls documont. 

S p W  Bromldc Major and 
trace Ions 

SWSC Llno Weekly Quartorly 
Spring 
Burning Wookty Quartorly 
Ground 
Spring 
Martln Weekly Quartorly 
Spring 
Poter SOOP Quanedy Quarterly 
Fish Quanorly QuaRorly 
Laddor 
Seep 

Wator sainplos will bo collected quarterly for ono yoar from bach wall and analyzad for HE, 

VOCs, inorganics, and anlons, includlng bromldo. Thoso data will bo usod to identify COPCs 
and seasond varlations In Canon de Vallo alluvinl water. Ono or mor0 of t h o  walls will 

subsoquontly bo usod as a monltorlng wall In OValUotlng the offoctlvonoss of corroctivo actions 

at soveral locatlons, includlng t h c  90s-Llno, tnQ siivor outfall (PRS 16-020), and tho TA.16-260 
0u:tall. 

HE VOCs svocs 

Quclflorly Quartorly QuaCorly Annually 

Quanorly Quartorly Qunnorly Annually 

Quartofly Quanorly Annually 

Quartofiy Quano fly Quanorly Annually 
QuaRorly Quartorly Quanorly Annually 

RCRA I 

QuaRe*y ! 

lnorganlcs 

512,112,6 Spring Sampllng and Tracer Studlcs 

A monltorlng program for TA-16 springs and soops will be instituted. Tho schedulo tor analysos 

for springs and m o p s  at TA.16 Is providod in Tablo 5.2,11.2.6-1, Flow rates will also bo 

monitorod. A wator balance calculation rolatlng outfall and oprlng dlschargos will be completed, 

This schodulo will bo rQOVnlUatOd tollowing :?io first year (FY97) of sampling, Thoso analysos 

aro dosignod both to support trilcor studios (describad bolow) and to roprosont ongolng 

monitoring of constituonts in springs, Locations of sprlngs and soops i lro shown on 

Fig. 5.2.1 1.2.1-2. 

TABLE 52.1 1.2.6-1 

SCHEDULE FOR SPRING AND SEEP SAMPLING 



A potassium bromldo tracor will bo deployod at PRS 16-021 (c) during FY97. Approximately 100 

kg of potnsslum bromido In solution wlll bo dopfoyed wlthln tho trough oxltlng tho T ~ = i 6 = 2 6 0  

sumps. Autosamplors for SWSC Llno Sprlng, Burnlng Ground Sprlng, and Manin Sprlng wit1 

also bo doployod prior to injocting tho tracer. Boselino bromide lovels in thOSQ springs wiii bo 

daterminod based on existing data (so0 Appdndix C) comblnod with 10 additional bromide 
samplos colloctoa prlor to gotasslum bromido doploymont, Tho autosamplor wlll colloct sovwal 

mllfllltors of sprlng wotor dally; thoso samplos wlll bo collocted overy two wooks and ono 

samplo for aach week will bo subrnittod for onion, includlng bromide, analysls, I I  bromldo lovols 
appear to bo olovatod rolativo to bosaiino levols, thon all samplos from tho two-week samgllng 
Interval will bo submittod for anlon analysls, Ail samples will bo prosowed pondlng onnlysls of 
tho flrst sample, Sampllng nt an inclivldual sprlng will contlnuo tor at laast One yoar, t h m  tho 
data will be ovaluatod ond i t  will bo docldod whothor to contlnuo sampling. Bosod on tho tritium 

modo1 ages of sprlng wators (so0 Appondlx C) bromido broakthrough is anticipated in five years 

or less. 

' 

5,2,11,2.? Scdimcnt and Wotcr Sompllng In Cahon do Vnllo 

SQdlmOnt and water sompllng in Canon do V d l o  botwoon MDA-F! and a dlstanco ol 2 500 t t  
downstroam from MDAoP Is doscrlbod In Subsoction 5.9 of the work plan (LANL 1993, 1094). 

This sompllng Is currontly schodutsu to bo complotod durlng FYS?, Howovor, non-RFI 
sampling (so0 Appondlx C) InCIcntos surlnco watw contamlnotlon at lovels greater than MCLs 
at p dlstanco of roughly 7 000 It downstream from MOA-P. Tho currontly proposed Canon de 

Vallo sampllng will no: bound tho downstroam oxton: of contamlnotion from PRS 16-021 (c) and 

othar PRSs that drain Into Canon do Vallo, Thus, ilddltlonol sodmont and wotor sampling in 

Conon de Vallo Is proposod In this Phaso 11 sampling and nnaiysls plan, 

Tho oxistlng sampllng in Canon de Vallo, which Is conflnod to tho central channel, wlll 50 

augmontod with snmplos tokon in tho ovorbank rogton. Three locations, solectod based on n 
goomorphologlc survoy, will bo snmplod In ovorbank sodlrnonts on both thQ norm and South 
banks of tho Canon do Vnllo channel. Theso samplos wlll bo analy2od tar HE, Inorgonics, 
SVOCs, and VOCs. 

Ssdimont and wator samplos wlll bo COllQCtQd avory 1 000 ft, stnnlng at tho lost polnt of the 
currently-proposod Canon do Vallo snmpllng plan (300 Fig. 52.1 1.2.1-2). This sampling wlll bo 

tormlnatod at tho flrst polnt boyond tho confluonco ot Canon do VnHo and Wator Canyon, I f  

contamination is still prosont in Wator Canyon, it wlll be doforred to thG ER Canyons OU. These 

samples wilt bo submitted for HE and Inorganic analysis. 

0 

0 
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52.1126 Schdulc eonstrnlnts 

Geophyslcs wlll bo COmplOtQd In Octobor followlng tho  roiny SOtlson whon soturatlon lovels 

In the tuff may bo hlghost. Operatlons in TA-16-260 perrnlt surlaco and subsurtaco sarnpllng 

dlroctly bohlnd TA-16.260 only on Fridays and weekonus, Drilling oporntlons will bo closoly 

coordinated with the sito operatlng group, Tracsrs will be dcployod prior to wintor snowmolt. 

52.11.3 lmplomontation 

Gonoral Samplfng and Screonlng (5,2,11.2.1 10 52.11 2.7)  

All sarnplos for laboratory analysis will be colloctod using tho most currenf applicable 

LANL-ER SOPS for the collectlon, Drosorvatlon, idontiflcation, stomgo, tronspon, and 

documontotlon of envlronmsntal samples, as Uoscr!bod in tho ER Project Q A P P  (LANL 1996, 

1292). 

Gonoral flald actlvitles will be controllod by the following SOPs: LANL-ER-SOP=Oi .01, Gonoral 

lnstructlon for Flold Invostigatlons, LANL=ER-SOP-01,02, Snmplo Contalnor and Prosorvntlon, 

LANL-ER-SOP=01.03, Handling, Packaging and Shlpping of Snmplos, LANL-ER-SOP-01 ,OL, 

Samplo Con:rol and Flold Dacumontatlon, LANL-ER-SOP-O1,05, Flolcl Quality Con:rol Samplos, 

and LANL-ER-SOP-03,01, Land Surveying Proceduros. Thl$ sampllng wlll bo govornod by 

LANL-ER-SOP=O-I .07, Oporational Guidolinos for Taking Soil and Wntar Samplos In Exploslvos 

Argas becnuso Of  the QXplOSiVOS hazards at thls S11U. Appllcablo Silo 5ofOty SOPs wlll also be 
followod, 

Field scroonlng will bo ComplGtOd for rndlonuclldos with n sodium iodlde dotoctor uslng 

LANl-ER=SOP-06.23, Measursrnant of  Gamma-ray flold using a Sodium lodldo Detector and 

LANL=ER-SOP-10.10, Rndintlon Scoplng Survoys, and hlgh oxplosivos by spot test following 

LANL=ER=SOP-10.06, Hlgh EXP~OS~VOS Spot Tost. 

Field actlvitles will be docurnentod according to LANL-ER-SOP.03,12, Flold and Laboratory 
Notobook Documontatlon for Envlronmontal Restoration Earth Scloncos Studlos. In pbrtlcular, 
all flold test rosults wlll bo recorUeU, whothor or not thoy corrospand to locations and dcpths 

whoro laboratory sarnplos aro colloctod. 

Docontarninntlon o? snrnpllng oqulpmont wlII bo PerfOrrnQd In accordance with LANL=ER-SOP- 

01 .OB, Fiotd Ooconrnmlnatlon of Drllling and Sampllng Equlprnont, Wash wator and otnar 

wastas gonorntod durlng tho sarnpllng aporation will bo  managod and dlsposod of In aceordanco 

with LANL-ER-AP-05.3, Managemant of ER Program Wos:os. 



Borohola samples wlll be rrunsmittod to tho SMO following LANLoER-SOP-12.02, Tronsponotion, 

Rocolpt, and Admittance of 6oroholo Samples far thQ Sample ManagQmQnt facllity. Non. 
boroholo samplos wlll follow LANL-ER-SOP=I 2.03, Acceptance of NOn=BOrQhOlQ Samplos by 

thQ Samplo Managomont facllity. Sample manngamont tacillty porsonnol follow LANL ER. 
SOP-1 2,04, Physlcnl Procosslng and Storago of Boreholo Samplos at the Sample Management 

,f aclllty. 

Tho Snmplo Managomont Orgnnizatlon tracks samplos botwoon LANL and the external 

taborotories and uploads laboratory and QA data into FIMAD. The flold toam wtll upload tho 
flold dntabaso Information into FIMAD and will generate a post4eld operatlons report. 

Geophysical survey mefhod(s) (52.7 7,2,7). 

Gaophyslcol studlos wil l bo cornplotod following LANL-ER-SOP.03.02. General Surface 

Geophysics. Specific procedures usod for tho SchlumbGrger roslstlvity, oloctromagnetlc, 

magnotlc and any othor mothods usod wlll follow t h o  rnanufocturors' instructlons. 

Goologlcal survey mothod($ (5.2.7 7.2.7) 

Goologlc mapping wlll bo complotod followlng LANL=ER=SOP-03.09, Geologic Mapping ot 
Bod rock Units. Fracturo charnctoriration will follow mathods outllnod In LANL-ER-SOP-03.06, 

f racturo Choroctorlrotlon, Documentcrtlon of rosults from thoso invGstigatIons will lollow 

LANL-ER=SOP-03,12, Flold and Loborotory Notobook Docurnontatlon !or Environmental 
Rostorotlon Earth Scionco Studios. 

Surface and near.suffaco Sample collocrlon merhods in outfall area (5.2.7 7.2.2) 

Surfaco sampllng wlll bo cornploted using LANL-EA~SOP-06,09, Spodo and Scoop Mothod for 

Colloctlon of Sol1 Samplos. Shallow subsurtace sampling will bo completod uslng LANL=ER- 
SOP=06.10, Hand Augor and Tnln=Wall Tube Samplor, where thls procedure Is allowed by !no 
opornting group, In HE=contarninatod regions o romota u g o r  rig is requlrod. 

Bcronolo drilllng mothods with modificofions as ft?UUifQd in HE arms (5.2.7 12.3). 

Drllllng at tho TA-16.260 outfall wlll be controlled by tANL=ER-SOP-0401, Orllllng Methods 

anc! Drlll Slto Managemont, Theso boroholos will bo drilloc! rernotoly and will bo drilled wet, due 
to slto safoty roqulromonts concornlng drllling in HE-contaminated moas. Wolls wlll bo loggod 
using LANL-ER=SOP OS,Od, Gonoral Borohola Logging. Cor0 holes wlll also bo handlod 
following LANL.ER=SOP-12.01, Flcld Logging, Handling, und Documontotton of Borehole 

, Samples. 

e 
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Mesa-Top Wells and Alluvial Wall$ (5,2.11.2.4 and 5,2.11,2.5) 

Drllllng at tho TA-16.260 ourfall wlll b o  controlled b y  LANL-ER-SOP-04.01 , Drllllng and Drlll 
Slto Monagomont. Core holo somplos will also bo handlad followving LANL-ER-SOP4 2.01, 

Flold Logging, Handling, and Documontotion of Boroholo Somplcs, Wolls wlll bo loggod using 

LANL-ER-SOP 04.04, Gonoral Boroholo Logglng. Any mesa-top wells complotod as monitorlng 
walls will follow &4NL=ER4OP-5.0iI Monltor Woll Construction and LANL-ER-SOP=05,02, ' 

Well Dovalopmenr;, Oopth to soturotod wator wlll b o  dotorminod uslng LANL-ER-SOP-07.02, 

Fluid Lovol Maasurornants, Slug tosts for saturatad hydraulic conductivity wlll bo complotoa 
uslng LANL=ER-SOP=Of.03, Woll Slug Tests. Pump tosts wii l bo complotod uslng LANL-ER- 

SOP=O7.04, Aqulfor Pumping Tosts. Water samplos from moso-top wolls wlll be CUllQCtod uslng 

LANL-ER-SOP-06.01 , Pursing of Wolls for Roprosontntlvo Sampling of Ground Wetor, and 

LANL-ER-SOP-06.02, Flcld Analytlcal Moosuromonts of Grounawntor Snmplos. Sol1 pH wlll be 

measured using LAN-ERGOP-11.04, Sol1 and Core pH. Volatllo organlcs samplos of 
groundwator will bo tokan following LANL-EFbSOP=06.03, Sampling for Volntilo Organics. If 
prossuro trnnsducors aro installod in SatUrntQd ZOnoS follow LANL-ER-SOP-07.01, Prossuro 
Transducors, 

Spring and Surface water Sampling (5.2.11.2.6) 

Quarterly surface water, including spring dlscnargo, will be samplcd following LANL-ER-SOP- 

06.13, Surface Water Sampling. 

Conon de  Vollo Sampling (5.2.17.2.7) 

Sedimont samplos wlll bo colloctod tollowing LANL-ER-SOP-06,14, Sodimcnt Matorlal 
Collectlon. Wotar samplos wlll follow LANL-EA-SOP-O6,13, Surfaco Wntor Sampling. 

5.2.1 1.4 Data Assassmcnt 

Laboratory data packagos will bo chockod for complctonoss (LANL 1996, 1292). Focused 
valldatlon wlll be performed only If verification or subsoquont data clssossmont indlcatos 
posslblo probloms with analytos of concorn, Data packngos will bo rotainod Under chaln-of- 

custody control by tho SMO, 

Hydrogoologic data wlII bo rovlowed by a hydrologist and wil l  bo compared with exlsting data 
tor Bandallor t u f t  at LANL, partlculnrly with data for Unit 3 and Unit 4. 

FIN R C P O ~  lor TA-76, PRSS 16421 (e), 16403(k) i 5  Sopfcrnbar 27,1996 
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5.2.11.5 Admlnlstmtion 

Mops will bo proporod of all sampllng locali!las and oach samplo will bo PhOtOgrophed. 

Those maps will bo bnsod In FIMAD. Cor0 logs basod on chips or cuttings will bo proparod for 

all core holos, Copies of flold logs and Other flold InfOrmatlOn will bo suppllod to the rocords 

processing facility, togothor wlth lnformatlon captured In tho fiQld databaso, 

’ 

Raaarts A tiold summary roport proparod following tho Ilofd actlvttios wlll bo submltrod to t h o  

ER records procosslng facility. 

Fleld data wlll bo prosowod in R 4=DyM dataOaso and provldod to FIMAD. Tho analytlcol 

laboratories will proparo oloctranic delivorablee, as well as hard copy roports ot tho rOsults, 

Field porsonnffl will comploto all training as tdontlfiod In tho Fiold Unit 3 training 

matrix, 
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APPENDIX A ANALYTICAL SUITES 

Antimony 

Results of analyses can be found In the Faclllty for lnfotmatlon Management and Display 

(FIMAD). Hard coples of supportlng informatlon wlll be provldod upon roquost. 

Cadmlum Capper I Magnoslum Potassium Thallium I 

Chomlcals that are reponod by analytical laborntorios as not detoctod have not boen hCludOd 

In tho tables of this RFI raport. Nonotheloss, undotoctod analytos n o  often part of the 

doclslon-making procoss and It Is Important to not0 that thosb chomlcols worO anatytod for 
(Tablas A = l  to A.6). This appondlx llsts tho targot nnnlytas In aach analytical w h o  includod In 

tho Tablos 5,x.rS.x. 

k 1 I 

Amnlc  Calclurn Cyan ido Mangonoso Solanium 

Barium Chromium I Iron Morcury t Sl lVOf  

TABLE A-1 

INORGANIC SUITE 

Vanoulum 

Unc I 

Alumtnum Berylllum CObAlt b a d  NICkoI I Soalum 1 

TkB LE A-2 

RAD1 ON U CLlD ES 

I I 



TABLE A-3 

VOLATILE ORGANIC COMPOUND (VOC) SUrE 

, 

I Acotone I 1,2-Dlbromoothano I Mothy1 iodldo 7 

Bromobentone 1 1,2~Dlchlorobon~ono I Mothylono chlorldo 1 
1 1 Bonrona I Olbromomothano I 4=MothyI=P-pentonono 

Brornochloromethnno 

Brornodlchloromothano 

I n-Propylbonzono 
- 

1,3-Dlchlorobonrone 

1,4=Dlchlorobontone 1 Styrono 

Bromoform 

Bromomo t hano 

2-13 ut3 no n Q 

n-Butylbanzono 

Olchlorodlfluoromothano 1 ,1,1,2-T~trachloroethone 
1 ,l=Olchloroothane 1 ,1,2,2,-Ta trnch Io roo t hane 

1,2-0lchloroothano Totrschlomothene 
1,7=Dlchlorootheno To1 uo n e 

I soc-Butylbonzono I cis-1 ,PDlchloroetheno I Trlchlorotrifluoroo!hano I 

Carbon dlsulfldo 
Camon totrachlorlda 

Chlorobonrone 

1 tort43utyIben:ono ] trans-1,Z.Dichloroetheno 1 1 ,I ,l-Trlchloroethnno I 
1,2-Dlchloropropano 1,1,2-TrlChlO~Qt,cl~3nQ 

1,3=0lchtoropropano Trlchloroothono 

2,2-Dlchloropropono Trlchloroltuoromothano 

Chloroform 

Chloromothano 

I Chlorodlbromomothono I l,l=Dlchloroprop~no I 1,2,3-Trich~om~ro~ono I 
~ 

trans-t,3=Qichloropropeno t ,3,5-Trimothylbon:one 

Ethylbonzeno VlnVl ChlOrldG 

I Chloroothono t CIS-1 ,3=Olchtoro~m~eno I 1,2.4-Tdmethvlbon2one I 

3-Chlorotoluono 

7,2=Di bromo=3~chloro~ro~ano 
Isopropylbonzono 

D-lSORrOWltOl W n O  

I 2 4  hlo ro toluene I2-HQxanano I Q,m,D-XyIonv (mlxed) I 

Saptcmbcr 21: 7996 



TABLE A 4  

SEMIVOLATILE ORGANIC COMPOUND (SVOC) SUITE 

Acenaphthene 

4 kconaphthyleno 

Anlllns 

Anthracene 

Chrysene lsophorone 

Dl benr o(a, h)a n t h racone 

Dlbonzofuran 2-Me thylnephthnleno 

1 ,Z-Dlchlorobonzenb 2-Mot hylphonal 

2~Mcthyl-4,6-dlnitrophonol 

I Bonzo(a)anthracono I 1,4-0lchlorobonzano I Naphthalano 1 
Azobonzone I 1,3-DIchlorobontan~ 

I 9onto(b)fluornn:hono 1 3,3'~Dichlorobonzldlno I 2=~itrooni11no I 

4-Mo t h Y I o h e n o I 

Be 3720 (k) f I u o ra n t ho no 

.Benzo(g,h,l)peryfono 

2,4-0lchlorophonol 3=Nltroenillno 

Dlothylphthalato 4-N I tronnill no 
Bento(a)pyrono Dlmothylphrhalote Nitrobonzone 

Benzoic acid 01-n=butylphthalata 2=Nltrophonol 
I 

I 4-BromoPhonvl~henvl o:h& 1 Fluoranthono 

Bontyl alcohol , 

Bls(2chloroethoxy)mothone 
Bls(2~chloroethyl)ethar 

Bis(2~chlorolsopropyI)othor 

~ ~~ 1 Bu:ylbonrylphthnlato 1 Fluorono 

Di-nscty! PhthaltHO 4-Nltrop henol 

2,4-Dlmothylphonol N=Nltrosodlmothylamin6 

2.4-Dlnltrop honol N-Nitrosodlphonylamlna 

2,4-D1nltroto1~0no N.Nltroso-di=n=propylnminn 

- - 
I Phonol 1 

1 4-Chloroanillne I Hoxnchlorobenzono I Pyreno I 
1 4-Chlaro=3-mothylphonol 1 Hoxachlorobutadlonc I 1,2,4=~richlorobenr~n~ I 

~ ~- 

2-Chlorophonol 1 Hoxachloroothano I 2,~,6~Trlchlarophono~- 



RFI Repon 

? 
gamma=BHC (LlndOnO) H0pt;lchlOr opoxldo 

Chlordnno Mothoxychlor 

Endrln Toxap ho no 
Hoptnchlor 
I 

TAB LE A 4  

PESTICIDE AND POLYCHLORINATED BIPHENYL SUITES 

I 

2, Arnino.rl,G~D~nltrotoiu~no f HMX I RDX 
-(Tetryl 4, Amlno=2,6-Dlnrtrotoluono NitroDonzone 
1,3 Dlnltrobonzone 2=Nltrotoluono 1 1,3,5-TnnltrObQnZQRQ 
2,4 Dinltrotoluono 3=NltrOtOlUQnO 1 2,4,6=Trlnrtrotoiuono 
2,6 Dlnltrotoluono 4-Nl trotoluene 1 

TABLE A-6 

HIGH EXPLOSIVES SUITE 
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APPENDIX 8 DATA VALIDATION S Y l  

The following tables summarlre the rosults of quallty assuranedlquallty control data valldatlon 

I.. .", 
A 

. 
1 

d. 

for all onolytlcal results usod to support rocommondatlons In thls RFI raport. Tables aro 
prosontod In ordor of request numbor fo r  Oach samplo dollvory group sonl for laborntory 

analysis. Roquest numbors for oaeh PRS are cited In Subsoction 5.X.4 in Table 5X.4-1, 

.-, 
-7. 
..I 

A 
I. 

'Y 1 

RF1 Repart lor TA-16, PRSs ?MI21(c), 16403(k) 8-1 Soptombor 27, 7996 
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RFI Report 

r i SUITE" , RCPUtSf COMMCHTS 
NUMUER 

Inorganlcs 504 Splks romvenos lor mungonoao and dnc were outsicto tho acceptable value 01 
125%. All manpanoso and dnc dah welo qualrflbd 89 J*q Splke mvor les  for 
salonlvm and anonic Woro below me occoptrrbla voluo ot 75%. All salanlurn data 
woro quallflel ai UJC. All m o n k  doln wore qulrllfld as JQ, Dupllcpte racovory lor 
alumlnum, barcum, chmmlum, wpwr, Iron, zlnc, nnd rnanganose was outaide me 
ncceptoblo 20% rnngo. This did not affect ma quallty of the data for me ~urposeu 
01 this rewrt, AII antn are cannkiurod valid. 
Splko rocovary lor barlum wos outslds ma aCCemabls value 01 125% All bnnum 
data w w o  auailfled a3 J-. Splka rmvvry for salonlum was below the nccsptabls 
vnluo 01 75% All aelenlum dnh woro quallllsd BS UJ, Matllx dplks Cmarla 107 loud 
wore not met In a m p l e  031U-0591i0, but tnls doaY not affect ma quallV of tne 
a m  for me purw~ea ot thls ropoh.Ouplicote rscowry lor barturn, load, an4 
rnnnQaneso was outlido tho accoptobla 20% rnngs. Thls dld not eYcct tho qunllty 
ot tne anta lor the purpases ol this ropott All data wdm accautod 01 vnlld wtth 
aunllflentlon. 
Callbratlon blank for mercury waa out 01 control. All mercury values rrnru Iasa than 
flvo umes the vnluo tounu In me blank and thus Uqwllnea. Sulko rwwvory tor 
solonlorn an5 cyanlda was out!Ma me ncceplnblo range. However, all solenlum 
and cyanlao aom wnro below tho delactlon limit nnd mu5 qualiflod ru UI, All dah 
w o m  aCeoDIOd as valld wlth quallflcation. 
Dupllcato rocovary lor alumlnum, chromlum, Iron. mqanoso, and 3nc was 
outsldo me occeptnblo 20% rango* Thla dld not affect me qunllty 01 tho data for 
tho ~ u r ~ b o s  of thls raDort All earn are vnlld. . 
DupllWe reCdvof" for cobalt, Coupof, Mg8n080, nlCkel, M d  ZlnC woil OUtSlQO the 
occapta&la 20% rango and quallflea us P., Thla dM not atrsct ma quallty of tho 
data tor tho purpaaas of thls report. Splko recovey tor l ~ d ,  nlckel. and dnc waa 
woll abovo !ne rccommendlrd 125%. mess dota wore quatifled a~ Jc. Tho splka 
rscovmy lor salonlum was 88%. but all salanlurn valuee w m  balow ma dotOctlon 
llmlt and thus oudllled as UJ. All doto aro vdld a ouellfltM. 
Spike racovoty lor solenlum wps 45% and all solenlum bab worn UJ.puallflw, 
Splko rmvery lot m o n k  anu bartum was lower man ma aocepmlo 7% and all 
orsonlc and &arlum datn wore quaiitlad a8 estimatocl 4th a low bias {J-). OupllCate 
racovary for barlurn, land, and calclum wan omldo the aecbpmbls 20% rongo. This 
did not off rn the punllty of the dptn for me purposes ot tnls report. All uota were 
accoDtad an volld wllh aualltlmllon. 
Oupliente facovey for chromlum and Imn WM outslde ma ncceptabls 20% range, 
Thls did not nttoct tho auallty of the data for ma purposed of VIIS repon All dah lor 
thls report Pro conslaorbd valld. (Snmplos 0316~954164 and 4165 had chromlum 

lnorgnnlcs ' 978 

lnorpanlus 1 106 

lnargnnlcs 11% 

lnorgnnlco 1204 

I no rganlcs 1223 

lnorgnnlcn 1260 

, vnluos neor tho octlon levols Ond Should be Jsunllfled.) 
rul 565 f All dab are valld, 
N 979 I All doh ore valld. * 

TABLE 8-1 

nl 
Tu 
N 
N 
N 
norpnnlc TCLPO 

DATA VALIDATION TABLE FOR INORGANIC S A M P E S  

I 108 1 AI\ data nro vnlld. 
1 175 All dam are valld. 
1205 All dam nru valld. 
1224 All dah ore valid. 
1270 All dah aro velld. 
5C3 AI1 dab are vnlld, 

Thld Is (I mblo roloranco toxt. 

a UJ -Tho m y t o  wcu not wsluvoly IaonUflod In tho anmplo, nnd me assonaid vdus lo M estlmuto of n e  mmple-speclclk 

a J- u Tho onalyto wn8 posltlvoly IdontlllRd, and me rosull 13 llkaly Io bo bl~sod low. 
P PlDfosslonal JudpmOnt bhoutd bo npplitwl to uslng vlo dotn In doelslon moklng. ' TU - totnl umnlum. 

g Inorganic TCLP - lnorganlc toxlclry CharnCtonStlC lonchlng procedure. 

Jc - me analgo bvm ~ ~ l t l v a l y  Identlflod. M d  UW result IB llkoly to bo &lased hlgh. 

EWEDL 

Sapism ber 2Z 7996 



W i  Repon - 
TABLE 8.2 

DATA VALIDATION TABLE FOR ORGANfC SAMPLES 

4 

SUITE REQUEST COMMENTS 

V O C l  
NUMBER 

1102 ACalOnO, trlchlorolluoromoIhane, and mamylonn ehfondo wore iounc In ma blmk 
annlysls. Thnss annlyfes ware qunllllod 
contain04 lesa than i o  times ma cancaneation found in ma mntt,. AII dnta aro 
valid. 

U' In all snmplas bacnuw snmpln 

voce 

vocs 

11 73 One lntomnl standard dld not moat OC cnlona lor all snrnplos, Snmplo 0316445- 
0046 hod mroo lntornnl standards that dld no1 mob1 QC enlorla. Surrognlo raeovory 
was poor In all wmDlos, Sanulos 0316~054044 mrouGn 4040 ware rannnlyzad. 
Tho roanalpad rosutrs shQuld ba ConslderKI valid and me orlglnnl rasutts Invalid. 
MOtnylOnO ccllorldo waJ DroJent In tho mamod blnnk due 10 lab contnmnation. 
Acatona, trlcnloroltuoromathane, and momylona chrorlda wora round In ma blank 
annlysls. Thaw anaty!as woro qunlitlod nr, U In PII wmplos bowlu'co sample 
COntalnc?Q loss Ran 10 llmm Ma COnCmrntiOn found In tho blank, Al l  darn arn 
voiia, 

1222 

HE I 1 102 
HE 1 f 73 

HE I 1203 
HE I 1222 

RFl Repon for 7A-16, PUSS 7642Tl4, 16403fk) 8.3 

Dora nro consldaroa valM lor tho ~urpasas ot this rapon. 
Snmplos woro uxtractod and nnolyzad hvrca. The !licit uxtrac:Ion d h o w ~ d  hrgn 
concontration5 of HE that may havo snlutalod ma clxrrac!, Thn second anaiysls 
ohowod thnt oxtinct was not mturntod. Tho flrst sat a! analylicul row113 nre vnlid 
without QuPIIIicallon, 
Oala nro conslderco valM lor the pumsus of mls ropm, 
Data are consldaraa vnlld lor tna ~ u m s o a  at MIS ram?. 

I 

Saplembcr 27, 1996 

Post ICldOl 563 

svocs 563 

svocs 872 

svocs I t 0 2  

Valldallon IntOrfeClly lndlcated that holdlnp t!mob woro mltoad. Oath wore quullllod 
P M ~  as a roaults, Data nra valld wllhout aunllflcntlon, 
Ph!hnlnta contamlnatlon of mo!hod blnnk duo to lab contamtnallon. lnlomol 
slandnres did not moot QC cn!orlri. As a rasun, soma dnta aro PMquallllad, For 
the DU~POIAS 01 thls rapart, dnta nrn mnslaoroa nccoptablo. 
Phthnlato contamlnatlon of mothod blank duo to lab conlnmlnatlan, All d m  nro 
vnlld. 

Phthalnto contmlndtl0n of blank dub to lab contarnlnatlon, Phthalala d m  
qualillod as U bocauso It was bolow 10 Umes tho dotoctlon limn On0 inlomal 
standard lor amplo 316-85.0048 was bolow tho necoptablo 50% lovol and fomo 
undoloclod COmpoUnda wora qunllflod as UJc. Ono lntomal stnndard lor sample 
0316-@54051 was rlgnllicfintly balow tho nccoptnbls 50% level and some 
undotbctsd COmDounda wore reloc!oad. 

svoco 
svocs 

svoclp 

1203 
1222 

Phlhalalo conlnmlnutlcn 01 mnlhod blank. All data aro valld. 
Phthltlto conlnmlnatlon 0 1  marhod btonk duo to lab contamlnation. Sample 0310. 
85.0024 mlarod holdlng tlmos by onn day. Uublllty 01 data wns not tlflecad. OC 
roiurls wmln nllowoblo rlmns: nil e m  aro valid. 

1208 All datn aro volrd. 

SVOCsfCLPo I 5G3 All dala or0 vnlld. 
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APPENDIX C PRELIMINARY ENVIRONMENTAL GEOCHEMISTRY OF SURFACE AND SPRING 

WATERS ATTA-16, LOS ALAMOS NATIONAL LABORATORY, NEW MEXICO 

Burnkg Ground Spring 3 Barium, HMX,RPX 
Fish Ladder Soep 3 Barium, HMX, RCX 

1.0 INTRODUCTION 

Martin Sprlng 
Poter Soop 

This appondlx provldos chomlcal data and prollminary intorprotations of tho data for sprlng, 

surlnco, and outfall wators colloctod In tho high oxploslvos (HE) area at Tochnical A r m  

(TA)-f6, Los Alamos National Laboratory (LANL), Now Moxlco, Thoso data arb cornparod wlth 

data from background springs Issuing from slmilnr rock units in tho Jemor Mountains, Thoso 
data are providod in this Rosourco Consorvation and R O C O V Q ~ ~  Act (RCRA) Fncllitios 

lnvostigation ( R f l )  ropon bocausa PRS 16-021(c) is tho most llkolv source of contamination 

found in surlaco and groundwaters at TA-16. Tho prlmary constltuonts 01 concern nre listod in 

Table C-1. Those oro eonstituonts that woro eonsistontly found at lovels grsntor than rogionnl 

backgrounds and that, In somo casos, oxcocd scroonlng actlon lovols (SALS). 

TABLE C-1 

CONTAMINANTS OF CONCERN IN THE SPRINGS AND SEEPS &T TA-16 

4 Barium, boron, HMX, RDX 
3 Barium0 

SPRlNGlSEEP 1 BANDELIER 1 CONSTtTUENtS I TUFF UNIT 

~~ 

a Peter MOP wlls 1101 analyzod rot hlph axgloolvss. 

RFI Roporl lor TA-76, PRSs 76-021(cJ, 16403(k) 0 I Saptmbar 27, 7986 



2 0  METHODS AN0 PROCEDURES 

TA-16 water sampling bogan in April 1994 and has continued through tlscsl yonr (FY) 1996, 

Surfnco wator snmpllng In canyons and outfolls bogan in March 1995 and also has COntlnuod 

through FY96. All sprlng, outfnll, SurlaCO water, and assonod sampling tocatlons or0 shown in 

Fig. C-1 and C-2. All TA.16 springs Issuo from tho Uppor Bandallor Tuff. TWQ springs, Burnlng 

Ground and SWSC Llno, apponr to Issuo from Tshiroge Subunit 3, and one spring, Martin 

Spring, appears to lssuo from Tshirogo Subunit 4. Two sots of background sprlng analyses 

wore chosen from tho literature for comparison with tho TA.16 data. 6nckground springs were 

choson to roprosent wator that is 'pro laboratory" in c0mposi:ion. These sprhp.aro locotod 

on and around the Pajarito Pltltouu but away from LANL, and lssua from tho Bandelior Tuff or 

slrnllar volcanlc rock unlts, Locations of thoso background springs aro shown In BlakO et at,, 
1995 (1355). Thoso sprlngs were atso choson becauso they aro relatlvolydtlu!a, h a w  o. noutrol 

pH, and low tomporaturos (5-1 S'C). In nddltlon, many of thQS0 springs havo shown tOlatlvOly 

constant obundancos ot background canstltuonrs over tho last 20 yoars or mom of sampling. 
Ono sot of data was colloctad from July 1974 through April 19f9, and the socond set was 

COllOCtQd from May 1987 through Octobor 7997. Throo springs In the background set wore 

rosnmplad In April 1S96, 

Tho wators discussod In this oppandlx wore SRmplOd by two organizations, Analyses labeled 

wlth NMEO wore colloctod by tho Now Moxlco Envlronmont DopaRrnont (NMED) Agroemont in 

Prlnclplo Group (Dole ot al. in press, 15-16-630). Thoir samplos woro submitted to external 

Envlronmontal Protection agoncy (EPA)-quallfled Isboratorlos lor analysis using SW-846 

mothods. All othor samptos wero coltoctdd by LANL Earth and Envlronmontul Scioncos 

(EES)-l group, EES-1 procodures lor sampling are as follows. Four samplo splits are token at 

ouch sito. Two chomlstry samples aro tokon, both in 125 ml polyothyleno bottlos, and soaled 

wlth P O l y ~ ~ a l ~ ~  caps. Those somplas nro tiltoroa with 0.45 i.rm flltor paper using G 

hand=operatod vacuum pump. Ono snmplo Is acidlflod with nltrlc acid to a pH less than two, and 

tho othar is not acldillod. T w o  samplos itrO loft untiltorod and unrrcldlflob, ono COllOCtOd In a 
500 ml polyothyleno bottle for tritium annlysls, and tho other In a30  ml glass bottlo for stable 

lsotopo analysis, Both am cappcd with PolysoalrM caps. A colorlrnetrlc HE spot tost was 
parlormod on unflltored wators Soforo ramovlng SamPIOS from the high oxploslvos won at 

TA-16, Tho detoctlon limits of tho HE spot tes! pro at lovols Such that u positlvo roadlng for HE 

indlcatos n samplo wlth contaminotlon at a love1 above its SAL, 

Scptombcr 3Z t996 
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A N A L Y E  MEPIOD DFfECnON UMIT 
Mo GFAA 0.002 

Waters wore analyzod far sofoctad metals, anions, cations, and high oxploslvos. For tho 

EES-1 sarnplos, mothods of onalysls and dotoctlon Iimlts for all constltuents 8ro outllnod In 
Tablo C.2. Antilytos c0nols:ontly bolow detection limits WOrQ not roportod In tho tablos. Othor 

nnnlysas lncludo trltlum by tho Trltlurn Labomory at tho Unlvorsity In Mlarnl, Florida, and 
doutQrlUm and oxygon.18 by VJostorn Mlchigon Unlversity In Kalomazoo, hllchlgcn. Four 

springs samplod by NMED wore analyzod for organic Conslltumls.  

TABLE 6 2  

METHODS OF CHEMICAL ANALYSIS AND DETECTION LIMITS (ppm) FOR WATER SAMPLES 

AQ 
AI 

GFMO 0.0005 
fCP*AESo 0.01 

I ea I ICP-AES I 0,Ol I 

c I , 
Na ICP-AES 0.05 
NHA Elactrdo 0,02 

NO2 IC 0-02 
NO3 IC 0,02 

Pb GFAA c.002 
v 

~ ~ 

Bct 

Br 
ICP*AES I 0.002 

lea 1 0.02 
Ca 
Cd 

I 

CU I GFAA I 0.002 1 

ICP-AES I 0,Ol 
GFAA 0,0002 

c1 
CO 

I1 I IC I 0.01 I 

IC 0,Ol 
GF.44 I 0,002 

I 

K I ICP-AES I 0.2 I 

.- Rb QFAA 0,002 
Sb HWido AA 0,001 

lti I~ ICP-AES- I 0.01 I 

Cand u ctl vlry 
Cr 
cs 

Mn [ ICP-AES I 0.01 

Elckrodo 1 0,5 
GFAA 1 0,002 
GFAA 0.002 

F 
Fo 
Ha 

IC 0,Ol 
ICP-AES I 0.01 

Cold vaoor AA I 0.0002 

I I 

GFAA I 0.002 

NQ HPLC 0.01 

PH Eloctrodo 0,Ol 
PO4 IC 0.05 

PETN I HPLC 0.05 
I RDX 1 HPLC I 0.01 I I ITNT I HPLC I 0,Ol 

RR Rcporf for TA-76, PUS3 TWZT(c), 76903fk) c-5 Sdplernbor 27, 7996 



3.0 FLUID GEOCHEhlISTRY 

All major and mlnor aloment chornlcal analysas 8 r Q  listed In Tablos C-3 und C=d. High 
axploslvos or0 llstod In Tablo C-5, stabto lsotopos and trltlum values ora IlStOd In Tablo C.6, 

and organlc nnnlysos are llstod In Tablo C-7, SALs for each constltuant ora llstod ut the top of 
the HE tablo. 

TA-16 spring data (Fig, C-1) were compared wlth bockgrcund sprlng data, whlch oro 

prosumably froo of anthropogonlc contarnlnatlon, Evan though TA-16 wators lssuo from rock 
unlts slrnilar to tho background suite, tho ma)or=elomont wator chemistries aro dlttoront. 
Etamonts not O t  concorn, but highor than background, ;it TA-16 lnCludQ sodium, chloride, 

, calclum, and magnoslum. Sodium und chlorido aro possibly dorivod trom road salt, 

Boron Is found In many TA.16 springs at lovds nbovo roglonol background. Tho high boron 

concentratlons aro possibly Ilnkod to tho us0 of Borocltol, an ax~loslve composed of boric add  
and TNT usod hlstorlcolly ot TA-16 (spoclflcally at V-Sito, Fig, C-1). Howevor, boron Is also 
found In warmor and daopor ground wa:ors dua to wator-rock lntoractlons (Blako et al. 1995, 

1355). Howovor, It Is unlikoly that a connoctlon oxlsts betwoon a daop aqullor ond tho TA-16 

sprlngs duo to tho dlfforonces In lsotoplc compositions betwoon TA-16 wntars and d o ~ p  

groundwaters, Bocauso tho dotoctlon limit for boron has docroosed sinco the majority of 

background sampling occurrod, only analysos of four background waters show dotoctnblo 

boron. AIt 1996 background sarnplos hove boron valuos botow 0.013 ppm, Evon though boron 
concentrations in TA-16 WotOrS fall bolow SAL, tho majority of tho wators show boron 
QXCoOdinQ background lovolo. Boron concentrations in Martln Spring (1 .5-1.8 pprn) aro 
anomnlousty high rolatlvo to othor sprlngs and surfaco wotors at TA-16. These data suggost 

intornction of shallow groundwators wlth loachable boron found In soils In tho vadoso zone and 
suggost ZI dlfloront sourco for Martln Spring than lor tho othor springs at TA-16, Anthropogenic 
boron has boon found In other LANL waters such as ;I sprlng at TA-21 (BIako ot at. 1995,1355 

Broxton Qnd Eller 1995, 1162). 

Analytos abovo SALs in TA-16 waters lncludo barlum, mangonose, and RDX. Barlum Is 
elovatoc! obovo background in all TA-16 waters oxcept for tho outfall waters colloctod at 
buildings TA-16-300, TA-16-340 and TA-16-222. Hlgh borlum Is relotod to the use of Bnrotol, 
an oxplosivo mado from barlum nltrnto and TNT that was usod axtenslvoly SltO-WldQ in many 
explosiva compononts from 1945 through the 1950s. In additlOn to tho remobllizotion of burfum 
from the soil In thQ outfall at PRS 16-021(c), dlschargos from rho TA-16.260 outfall (0.5 ppm) 
nro a potonrial source !or elovatod tovels ot barium in Burning Ground and SWSC Llno springs 

Suptcmbcr27, 7996 C.6 RFI Report for TA-16, PRSs 7ti-Q21(c), 16403(k) 
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TABLE G5 

HIGH EXPLOSIVES IN TA-16 WATERS 

SAL=Greonlng mlon lovel. 
WAm Not appllc3bln. 
NCmNOt ullcUfalOd, 

* NbNOt nnufyzod. 
NO-Not dQlOClQd. 

Scptcmbcr Z?, 1996 C=?d R N  Repon tor 7d*tb1 PRSs 76=Utl(c), 16403(k) 
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TABLE C-7 

ORGAIIICS 111 TA-16 VIATERS 
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RFI Rcnon 

(all approximetoly 0.3 ppm). ThQSO sprlng fevols havo rornalnod fairly constant ovor tho 

snrnpllng porlod, but fall balow tho SAL. Tho highost IOvoIs of bnrium ( 5  3.28 ppm) occur in 

Canon de Vnlto surfnco wators and In soops (Petor and Flsh Laddor) locatod In canyon 

bottoms, Flsh Ladder SOOP, whlch contninod 1.7 ppm barium in 1995, was resamplod in 1996 

and showed lowor lnvols of barium (0,29 ppm). Elovatod lovols of barium (2.27 and 1,441 were 

also found In the SOs=Llnc pond, which is locntbd in tho middle ol thQ mom. A complote 

sampling o f fon  is needed to  detormlno if barlum lovols aro stlll high In surfaca waters and to 

dotermino connoctlon wlth site-wid0 sourco waters. Howovor, duo to the dlfforonces in stablo 
isbtoplc composition botwoon sprlngs and outlnll waters, olavatod barium is most likoly rolatod 

to IQaChlng of hlstorlcally-contamlnatod soils by rainwater. 

Most background wators w e  bolow doroction limits for mangonoso, Mosf TA-16 wnfers fall 

abovo background, but bolow SAL,  Howwor ,  on0 surfaco w m r  samplo (locatod at K-Silo, 

Flg. C-1) had o valuo (0.32 ppm) obova SAL. 'Tho roason lor oldvarod lovols of manganeso in 

this samplo has not boon dOferminQd, 

Many wa!or samplos at TA-16 contain hlgh oxplosivos (Toblo C-5). HMX, NO, and TNT woro 

dOtaCtQd, but om all of lovols bolow SALS, Almost all positlve annlyses for RDX, a commonly 

used bxploslvo at TA-16, fall abovo SAL Iovols. Tho water SAL for RDX Is 0,006 ppm and TA- 

16 sampls coneontratlons range up to 0.1 5 ppm, High lovols of RDX (approximntoly 0,11 ppm) 

are found consistontly In Martin Sprlng. Valuos at that Spring appear to have inCrt3aSOd sllghtly 

sinco 1995, Two Canon do Vallo crook samplos cotloctod in 1994 also gavo high vnluos. Not 

surprlslngly, tho hlghost RDX lovol rocordod (0.484 ppm) was from w a t m  collectad at tho 

TA-16.260 outfall. Tho TA-16.260 outfall also contains oxtrcmoly hlgh valuos of RDX In ths soil 

(up to 118 000 ppm). Dlschargos from TA.16-260 contrlbutod to contaminotlon of tho soils nnd 

potentlnlly to spring waters untll tho outfall, whlch is currontly scnodulod to bo pluggod In fall 

1996, 

Tho llrnltod sat of trltium and stobto isotopo Cntn (Tablo C-6) gives variable results for TA-16 

spiing, surfnco wntor, and outfall samplos. The variability SoQn in tho Stablo isotopo data of 

TA-16 surfaco wators and springs most llkcly roflocts isotoDlc chnngos ossocloted with 

dlffsrant storm events. All TA-16 wntors anolyrod are isotopically heavier than background 

sprlng waters because of the lowor elovation at TA.16, but fall along the motooric wator llno 

for tho Jomoz Mountnlns (Vuataz and Golf 1986,0390), Pooling surfaco w a t m  such as those 
collectad bolow K-Stto must  roflect lsotoplcally heavy, monsoon-scason rainfall that has not 
had tlmo to ovaporato. Tho oxceptionnlly hoavy valuos f o r  tho 90s Line Pond aro duo to 
ova po ratio n . 



RFI Report 

Burnlng Ground, SWSC, Qnd Manln Sprlngs havo tritlum valuos genorally ranglng from 29 to 
36 trltlum unlts (T.U.), anU surface wutur samples roucnou valuos of Sf T.U, Trrtlum voluos 

of outfall waters nro consistently 5 5 T,U,, simllar to wators from tho moln nquifor, irnplylng tnat 

thoso wators contoln o componont that Is much Oldor than tho rocnorgo Wtltors tor TA.16 

springs, Pro-bomb trltlum was about 0 T.U. In proclpltation. Trltlum in prQcipitallon today has 

dUCrQaSOd to 10 T.U. from D high of 2 700 T.U. In 1963, and will continuo to decroaso. 
Rolnwators at TA-16 ilnd around LANL howovor aro signllicantly hlghor, wlth values ot about 

12 to 60 T,U. from 1990-1993. Bocauso TA-16 roln watctrs hava shown ovidonco 01 

anthropagenlc Impact, snd because spring and surfaco wators givo SlmllW tritlum rosults, It is 
bellevoc that spring wators are rechargod through local proclpitatlon and aro possibly S 5 years 
old. 

4.0 CONCLUSIONS 

Tho pcrrposo bohlnd tho systomiltlc sampllnG of springs and outlalls (It TA-16 was to llnk 

COnt3mlnatlOn In spring waters wlth known SourCOS using tho intormatlon already avallablo for 

tho springs. Thls study has shown posslblo chomlcal conncctlons O t  outtall seUlmon:s to Sprlng 

wotors. StnblQ lsotopo data llnk sprlng and surtaco wator rochargo wlth locnl and rolatlvoly 

young proclpltatlon, It is llkoly that tho contamlnatlon In tho Burnlng Ground and SWSC 

Springs aro eonnectod to tho TA.16-260 outloll, wheroas the sourcQ of contamlnotion for Msnln 

Sprlng Is not as oaslly Idontillod, 

Manin Spring has o. unlquo chomisrry whon comparod with other TA-16 wators, conslstbntly 

showing hlghor lovols'of boron and RDX. Thls spring appears to lssuo from Unit 4 of the Uppor 

Bandollor Tuff, whorons Burnlng Ground nnd SWSC Uno Sprlngs Issuo from unit 3. Trltlum 

values suggost that Manln Sprlng has a slmllar residonco timo ( opproxlmatoly 5 yoors) to tho 

other sprlngs at TA-16, Although mor0 ou:tnlls need to bo samplod, the contamlnatlon Is likoly 
a product of procipltatlon-lnducod lonchlng of historlcally=contomlnntod solls Into il saturated 

ronQ that surfacos at Manln Sprlng. V-slto (Flg. C-1) is possibly tho slte of chemlcolly-slmilnr 

hlstorlc soil contamlnatlon bocauso it Is a slto that Is known to havo hnndlod boracitol, Tho 

potontlal rolonso sltos (PRSs) at V-si:o (IrO schodulod to bo invost1go:od and remodlated in 

assoclatlon with docommisslonlng nnd decontamlnatlon (D&D) In 1997. 

Burning Ground and SWSC Llne Springs Pro locntod downgrodlont of tho TA-16.260 outfall, It 

is bolloved that contamination soon In thOSO springs Is duo to historic TA-16.260 discharges. 
Wntors in the outfall hnvo boon analyzod twlco rovealing olovatod RDX, HMX, TNT, 1,3,S=TNB 

and 2,4-DNT. Sol1 samplos (It dopth In tho TA-16=260 outfall hnvb had uD to 25 wt '% HE, 

Saptombor 27, 1996 C-14 RN R ~ p o r t  for 7A-16, PRSJ 1W?f(c), 76.003(k) 
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Bocause SWSC llne and Burning Ground Springs have trltlurn valuos similar to local 

-I c. 
-1 precipitatlon, rainwotcir Is tho likely main rQChafg0 sourco. Thus, contamination in theso sprlng 
7 wators 1s llkoly D product o! leachlng Of hl5torlc~Ily-contaminatod soils and tuff from a. 

* 
*, 
k. 

. I  PRS 16-021 (c). A potasslum bromldo tracor is schodulod to bu introducod at tho TA.16.260 
I .  
b. I outfall durlng FYSt. This study may confirm that  PRS 16421 (c )  is tho  source of  contamination 

for the  Burning Ground and SWSC Lino Springs, 
I:! 
I . ,  



Dare: September 26, 19% 
Reef to: EM/ER:96-501 

Mr. 9enito Garcia, 

P,O. Box 261 10 
Santa Fe, NM 87502 

NMED-HRMB 

SUBJECT: SCHEDULE FOR CORRECTIVE MEASURES STUDY PLAN 
FOR SWMU t6 -021(~ )  

Dear Mr. Garcia: 

The Los Alamos National Laboratoty's Environmental Restoration (ER) Project 
requests a meeting with your staff to discuss an extension for delivery of the corrective 
measures study (CMS) plan for solid waste  management  unit (SWMU) 16-021 (c). The 
letter from the New Mexico Environment Department (NMED) dated April 3, 1996, that 
required delivery of the CMS plan by October 1, 1996, apparen!ly was lost at the Los 
Aamos Area Office. The ER Project recently bocame aware of that letter and recaived 
a copy of it on September  17, 1996. We cannot meet the October I ,  1996, deadline 
and request a meeting to discuss bcth the daadtine for the CMS plan and the current 
status of the ongoing investigation of SWMU 16421(c). 

The Resource Conservation snd Recovery Act facility investigation report summarizing 
the first phase of characterization sampling will be delivered to NMED on 
September 30, 19%. This report includes a sampling plan to determine the nature 
and extent of contamination at SWMU 1 W21(c) and to evaluate impact of that SWMU 
on surface waters and ground waters, This Phase I I  sampling is scheduled for fall 
1996, The data from this sampling are essential to evaluating remedial options that 
will be addressed in the CMS plan, It is our opinion that a comprehensive CMS plan 
cannot be prepared until results of the Phase I I  sampling are analyzed. 

The CMS plan for SWMU 16-021(c) will be the first submitted by the ER Project to 
NMED. Field Unit 3 desires to work closely and expeditiously with NMED to ensure 
that the format and technicat content of this document meet the needs of the regulatory 
authorities. We believe that allowing the CMS plan to be completed following 
sampling during Fiscal Year 1997 will increase :he likelihood that NMED can be 
involved in the  early stages of the CMS/Corective Measures Implementation (CMI), 
Ultimately, allowing more time up-front for planning and interacting with the regulatory 
authorities will yield a CMSICMI that better fulfills the needs of NMED, DOE, and 
members of the public, 



Mr, Eenito Garcia 
EM/ER:96-501 

-2- September 26, 1996 

Roy Michelotti, (505) 665-7444 and Joe Mose, (505) 667-5806, of our staffs will call 
Mr, Stu Dinwiddie of your staff to amngc a time and place for a meeting to discuss the 
schedule of activities for SWMU 76-021 (c). If you have any questions or concerns, 
please call Roy or Joe at the numbers indicated. Thank you for considering this 
request. 

sincerY7 n 
0 /c 

Manager 

Cy: T, Baa ,  EM, MS J591 
T. Glatzmaier, DDEESIER, MS M992 
0. Griswold, Al-ERD, MS A906 
.I, Harry, EES-5, MS M992 
8, Hoditschek, NMED-HRMB 
M. Leavitt, NMED-GWQB 
J. Levings, At-ERD, MS A906 
0, Mclnroy, €MER, MS M992 
vR..Mlchelotti, CST-18, MS E525 
J. Mose, UAO, MS A316 
N. Naraine, DOE-HQ, EM453 
D. Naleigh, €PA R.6, 6PD-N 
J. Piatt, NMEDSWQB 
M. Shaner, CIO, MS AI17 
L, Sohalt, EMER, MS M992 
W, Spurgeon, DOE-HQ, E M 4 3  
T. Taylor, M O ,  MS A316 
J. Vorella, WAO, MS A316 
N. Weber, NMED-AIP 
J. White, ESH-19, MS K498 
S. Yanicak, NMED-AIP, MS J993 
K, amom, L M O ,  MS A316 
EM/ER File, MS M992 
RPF, MS M707 

Sincerely, J 

Theodore J. Taylor, Program Manager 
DOElWAO 
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December 5 '1  a96 

Mr. Theodore J. Taylor, Program Manager 
Department of Energy 
Los Alamoa Araa Oflco 
528 35th Street, Mall Stop A31 8 
LOS Atamas, New Mexico 87% 

MT, Jorg Jansen, Program Manager 
Environmental Rest om t Ion 
LOE Afnmos Natlonal Laboratow 
528 35th Street, Mall Stop A316 
Lor; Alemas, New 'Mexlco 87344 

.... 

. .  
RE: RFJ REPORT FOR POTENTIAL RELEASE SITES IN TA.16 

SEPTEMBER 1996 

Dear Mr. Taylor and Mr. Janscn: 

The Hazardous and Radioactive Materials Bureau (HRMB) af the Now Mexico 
Environment Doparrmcnt (NMED) has reviewed :he above-rncntionod documont 
cubmltted 3y the Department of EnergylLo3 Alamoa National Laboratory (DOEIWNL) 
IRd has the fallowing comments regarding the use of field ocrccnlng mothodology and 
tho investigation of potsntlei Impem to thc ground watcr: 

NMEO H R M B  questions tho sole usc of Field mcthodc such ac opot kit6 and RDX 
Immunoassay testa to estimate the lateral cxtont of tontaminatlon wlthin the 
sutace and near-suflacc at the TA 16 Accordlng to tho document, DOEllANL 
wlll utilize field screening kchniquc3 to bound tho  lateral oxton: of the suspectnd 
contarnirtatlon, DOOLANL  hall valldato tho lateral extent of contamination as 
cvlimstcd by the field acrconlng tcchnlques by usingflxod laboratory analytical 
methods. 



Masers. Taylor and Jansen 
Dewmbcr 5,1998 
Page 2 

0’ O O W N L  shall Install rnonltorlng we113 along the drainage from the seam plant 
outfa11 to Canon de Valle In order ta address Impacts to ahallow, perched ground 
water. 

DOULANL shall site deep boreholes only after the evaluation of exlslng barn 
from tracer tostr, mesa-top srfura:ed alluvium, et ceter& 

DOOUNL tihalt invedgate :he presence of shallow, perched ground water 
wkhln the alluvium of Canon de Velle. NMEO recommands the installa:lan of 
four rnonltcrfng wells in the followlng locattons: west of SWSC Sprlng, keween 
SWSC Spdng and Burning Ground Spring: between 8umlng Ground Spring and 
MDA-P, and east of MDA-P, 

c 

The ncw duc date for the required CorreCtlve Measures Study Workplan lor the 
potential rolaac sitao in TA-4,6 shall be 60 days attcr the completion and submit31 of 
thc RFI Phasc I I  roport. 

Should you or your  iff h a w  any questtons concerning these comments, please 
cantact cithor mycelf or ME. Ted Davis at 5051827-1558, 

Slnccrcly, 

wQL+zd* 
Robert S. (“Stu’l) Dlnwiddle, Manager 
RCRA Pcrmh Managarnent Program 

RSD:kth 



Mcssrs, Taylor and Jenven 
DcUmbef 5,1886 8 Page 3 

cc: T. Dovlo, NMED HRMB 
T, Glatjnaior, DDEESER, MS MQ02 

E. Kellcy, Ph. D., NMED W D  
M. Leevitt, NMED GWQB 
0. Mclnroy, EMIER, MS MOD2 

6. Picrcc, NMED SWQB 
L. Soholt, EWER, MS M992 
J, Votolla, M O ,  MS A31 6 
N, Wobor, NMEO AIP, MS JBQ3 
S, Yanlcoic, NMED Alp, MS J8Q3 
K. tarnom, W O ,  MS A316 
LANL 86 Filo 

D. Ghwold, AL-ERD, MS A006 

D. Nclclgh, €PA, 6PD-N 
, 
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mro: January 9,1997 

Roferlo: EMIER97-003 

Mr. Eenito Garcia 

P.O. Bax 261 I O  
Santa Fe, "I 87502 

NMED-HRMB 

SUB.IECT: ACKNOWLEDGMENT OF LETMR DATED DECEMBER 6 
1996. CONCERNING THE RFl REPORT FOR TA-16, PRSS 16- 
0G3(k) and 16421(c) 

Doar Mr. Garcia: 

Resource Conservation and Reeovery Ad Facility tmestigetion (Rf l )  Repon for 

Potential Reloase Sites (PRSs) 1 W 3 ( k )  and 16421(c). 7he laboratory and Los 

Alamos &sa Offica approciste your rapid response to this RFI Report. Members of 

your staff and ours have agreed to dixuss this !emf and your wncems in 8 meeting 

on January 29,1997. 

We acknOdedgQ receipt of the latter dated December SI 1936, concerning the 

Please ask your oMm to contact Roy Mlchelottl at (505) 665-7444 or Joe Mosc 

at (505) 667-5808 if you have any questions. Tar;q , 

Managar fhObdOrQ J, oylor, Program Manager 
DOEllAAO 

J J l T l S S  

I .  

i 



-2- January 9 , l W  

Cy: T. Bpca, EM, MS J541 
T, Glekmoier, DDEESER, MS M992 
0. Crijwold, AL-ERO, MS A906 
J, levings, AL-ERD, MS A906 
0. McJmy, MR. MS M992 

J, Mosr, LAAO, MS A316 
T. Taw,  UAO, MS A316 
N, w, NMEWP,  MS J993 
J. whib, ESH-19, MS K498 
M. Johulm IAAO, MS A316 
S. Y u r W  NMEMP,  MS J993 
8. KO&& W, MS'A316 
N. Nurirn; WE-HQ, EM453 
W. -, DOE;HQ, E M 4 3  
D. m. €PA, R6,BPD.N 

R Michekttj, CST-18, MS E525 
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Mr, Benito Garcia 

P.0. Box 261 10 
Santa Fe, NM 87502 

NMED-HRMB 

SUBJECT: 

Dear Mr. Garcia: 

RESPONSE TO " E D  LE77ER CONCERNING THE RF1 
REPORT FOR PRSS IN Td-16 (DECEMBER S, 7996) 

Los Alamos National Laboratory and Depafiment of Energy (DOE) representatives met 
with representatives of the Hazardous and Radioactive Materials Bureau (HRMB) of the 
New Mexico Environment Department (NMED) on February 14, 1997, The intent of the 
meeting was to discuss tha Resource Consemotion and Recovery Act Facility 
Investigation (RFI) Report for Technical Area (TA) 16 potential release sites that was 
submitted on September 30, 1997. HRMB representatives requested a letter 
summarizing the responses to their concerns. The responses are provided below and 
each NMEDHRMB comment is restated. 

"NMED HRMB questions the sole use of field methods such as sqot kits and RDX 
immunoassay tests to estimate the lateral extent of contzmination within :he surface 
and near surface at the TA-16. According to the document, DOE/IANL will utilize field 
screening techniques to bound the lateral extent of the suspected contamination. 
DOULANL shall validate the lateral extant of contamination as estimated by the field 
screening methods by using fixed laboratory analytical methods," 

DQWLANL response: DOWLANL concur, DOULANL will submit a: least four 
laboratory samples per lateral boundary traverse. 

'DOUIANL shall install monitoring wells along the drainage from the steam plant 
outfall to Canon cle Valle in order to address impacts to shallow, perched ground 
water," 

D O U U N L  response: DOULANL concur. A monitoring well is scheduled for that 
drainage in the RFI Report (see Subsectlon 5,2,11.2.5). 

e "DOVLANL shall site deep boreholes only after the evaluation of existing data from 
tracer tests, mosa-top saturated alluvium, et cetera.* 



Mr, Benito Garcia 
EM/ER:97-041 

February 26, 1997 2 

DOULANL response: DOULANL will use all data available and will consult with dy 
NMED/HRMB prior to siting any deep boreholes. Because the tracer study data 
schedule is inherently uncertain DOUUNL may not be able to wait for :hese results. 

"DOULANL shall investigate the presence of shallow perched ground water within 
the alluvium of Canon de Valle. NMED recommends the installation of four monitoring 
wells in the following locations: west of SWSC Spring, between SWSC Spring and 
Burning Ground Spring, between Burning Ground Spring and MOA P, and east of 
MDA P," 

D O U U N L  response: DOULANL will install four mor;itoring wells in the alluvium 
of Canon de Valle. The locations proposed in the RFI Report (see Subsection 
5.2.1 1.2.5) include three out of the four above-mentioned locations (no well is 
scheduled between SWSC and Burning Ground Springs) and a well upgradient from 
the TA-16-260 outfall discharge area, Actual locations will also be constrained by the 
accessibility of all of these sites with a drill rig. 

. 'The new due date for the required Corrective Measures Study Work Plan for the 
potential release sites in TA-16 shall be 60 days after the completion and submittal of 
the RFI Phase 11 report." 

D O H U N L  response: DOULANL concur. The RFI Phase I I  report is currently 
scheduled for delivery to NMED-HRMB in December 1997. 

Thank you for providing a rapid response to the above document. We appreciated the e 
opportunity to collaborate with NMEO staff. Should you have any further questions, 
please contact Roy Michelotti at (505) 665-74.U or Joe Mose at (505) 667-5808. 

Sincerely, 

Theodore J, Taylor, Program Manager 
OOOLAAO 

Cy: T. Baca, EM, MS J591 
T, Glatrmaior, DDEESER, MS M992 
0. Griswold, AL-ERD, MS A906 
J. tictry, EES-5, MS M992 
8, Koch, LAAO, MS A316 
J. Lovings, AL=ERD, MS A906 
D..Mclnroy, EM/ER, MS M992 

J. Mose, LAAO, MS A316 
N. Naraine, DOE-HQ, E M 4 3  
D, Neleigh, EPA, R.6, BPD-N 
C. Rodriguez, CIO, MS Mi07 
T, Taylor, LAAO, MS A31 6 

R. MlChelOtti, CST-78, MS E525 r 
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W. Spurgeon, DOE-HQ, EM453 
J. Vorella, LAAO, MS A376 
J. White, ESH-19, MS K498 
U Zamora, W40, MS A316 
EMER File (CT #206), MS M992 
RPF, MS M707 

S. Dinwiddie, NMED-HRMB 
8. Hoditschek, NMED-SWQB 
M. Loavitt, NMED-GWQB 
J, Parker, NMED-OB 
G, Saurns, NMED-SWQB 
Sa Yanicak, NMED-AJP, MS J993 

L. I 

February 26, 1997 El 
c 

i. 
'* I 
-9. -.. 
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August 4,1997 

RETURN RECEIPT REQUESTED 

Mr. G. Thomas Todd, Area Manager 
Los &tarnos Area Office 
Ocpartment of Energy 
528 35th Street 
Los Alamos, N e w  Mexico 87544 

Dr. Sigfricd l-iecker, 0iroe;or 
Los Alomos National Laboratory 
P. 0. Box 1663, Mail Stop A1 00 
Los Alamos, New Mcxico 87545 

RE: Roquost for Supplcmental Information 
RCRA Facility lnvcstigation Roport 
Potential Refcase Sitcr in TcchniaI  Area 16 
76403(k) and l642l(c) 
Las Alamos National Laboratory 
NMO89001: 057 5 

,' . 
I.. 

c .. 

Doar Mr. Todd and Dr. Hecker: 

The Resource Conservation and Recovery Act (RCRA) Pennits Management Program 
(RPMP) of t h e  Now Mexico Environment Department has conducted an extcnslve 
review of tho RCRA Facility Investigation (RFI) Report for Tochnlul Area 16 dated 
SeptemSer 1996 and referencod by EMER:96-502and requests the attached 
supplemental information. LANL must respond to the request  for supplementaI 
information noted in the AtZachmont within thirty (30) calondar days of the rocaip: of this 
lQ?t:or, I f  LANL does not submit the information within thirty (30) calcndar days, LANL 
should be advised that 3 Notice of Deficiency will be issucd. 

As sated in tho Environmental Rcston:ion monthly meeting on April 15, 1997, RPMP 
roquods that DOOLANL continue to provide documentation detailing tho various 
investigations which have occurrcd at 16-02? (c) and 16-003(k) to date., Although the 
03ta Quality Objectives remain consistent with the Phase I 1  Sampling and Analysis 
Plan presented in this RFI Report, REMP fcek that new hformatkn (analytical results 
of surfam and subsurface sampling', geophysical techniques and investigations, tncer 
study implementstion, variations~from t he  RFI Workplan, ctc.) has Seen Sathered which 
directly affects tho goals and, more importantly, the direction of the continuing 
investigation, 

. 

' 

, 



Mr. Todd and Cr. Hacker 
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To meet this request, RPMP does not require tho submitti1 of a c ~ d v e  action repor", 
per se, but would nthar, be prosonted with updates or addcndums on a regular and 
masonable basis (such as fiotd season}. Specifically, RPMP would like to be provided 
documentation of the investigatory acttvities performed to date including, but not 1irn.M 
to, the  folluwing activities: 

*r Gcophys id  invostlgations including resistkty, streaming potentid, seismic 
rcfmtion. otc - T r a m  study and spring/scap ov3luations - Results of drilling activitios - Biomrnadiation evaluation - Van'atlons from the approvad RFI Workplan 
Rationale for proposcd variations from the RFI Workplan including drilling plan 
rnodifics:ions 
Progross on gwlogicd survcys as proposcd in Section 5.2.7 12.1 ofthe RFI 
Workplan 

D&y L ~ ~ n ,  L#3 I 

Should you have any questions regarding this Mer, pleaso contact me or Mr. John 
KIeling, RPMP's LANL Facility Manager, at (505) 827-1558. 

RCRA Permits Management Program 

RSD:kth 

attachmen I 
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cc with aeachrncnts: 
T. Baca, LANL EM-DO, MS J951 T. Davis, NMEO HRMB 
T. Davis, NMED HRMB 
B. Garcia, NMEO HRMB 
T. Glatzmaier, I A N L  DDEESIER, MS M992 
J. Janson, LANL EWER, MS M992 
M. Johansen, DOE W O ,  MS A316 
K. Hill, NMED HRMB 
J. Kieling, NMED HRMB 
M. Leavitt. NMED GWQB 
H. LoOoux, DOE M O ,  MS A316 
D, Mclnroy, LANL E M R ,  MS M992 
0. Nelcigh, €PA, BPD-N 
J. Psrkor, NMED DOE OB 
G. Saums, NMED SWQB 
1. Taylor, DOE W O ,  MS A316 
S. Yankak, NMED DOE OB, MS J993 
File: 8eading and LANL HSWA 3/1082116 
Track U N L ,  s% document date, NA, DOElLANL, HRMBMh, RE, File 



ATTACHMENT 
REQUEST FOR SUPPLEMENTAL INFORMATION 

TA 16 RFI Re9ort 
16-003(k) and 16421 (c)  

Septcm bar I996 

SUMMARY: 

LANCS DOES 

ACTION CONCUR? 
PRS PRS N P E  PRO POSED MRMB I-IRMB'S m o w  

dminlincs associated and nmm'a:cd toughs 
with TA-16-260 with thanctari23tion 

1 M03(  k) 13 HE sumps and VCA Yes Removal of dninlincs 

16421(c) O&II o~cciated with PPaw II sampling Ye3 CMS imposed by AA 
TA-16260 & CMSICMI 

COMMENTS: 

1. Section q.3.2: 
a. 

b. 

c. 

Section 2.3: LANL shouid replace all refercnms to the "main' aquifw with 
'regional" aquifer. 
Scction 2.3.1: U N L  should indude a fiqure indicating the barium and boron 
lavels as Indicated in the second to last paragnph of this sxtlon. 

a. L4NL should'explain any possible relationship between constituents identified in 
SH8-3 to siterelated activities. And if any possible relaionship exists, LANL 
should provide rationale for advancing boreholes to 8 depth less than tho static 
water level in SHB-3. RPMP is concorned that constituents found in SHB-3, 
might be related to HE-ralsted activlties and that contarninants may be presofit in 
the r q i o n a l  aquifer since it has not been definitely constminod, 

b. U N L  should also clarfy if the ground water intorval encountered in SHB-3 will 
also be intercepted during the drilling activiies as discussed within this 
documant. 

c. Please present tho data, sampling dates, sampling intervals, etc. for SWB-3 and 
t h e  background spring data to which it was cornparod. 

d. Please ctaril'y what is maant by 'swab" sam~le.  

Pertinent sections of the quaiity assunnce/qual*rty control plan for W9S 
TA-16 field campaign should be provided for refercnco. 
LANL should include in the text the ffcquency at which both ticld 3nd 
laboratory W Q C  sarnplcs were obtalned, 
L A N 1  should add the locations of the QA samples to Figures 5.1 4-1 and 
52.47. 

2. 

3. 

4. Section 2.3.2 



Awchmdnt 
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5. Section 3.1.1: 
a. Plcasc define the acronym TATB." 
b. Please provlde the analytic;ll rnothcds, detection timi&, summary af W Q C  

6. Section 3.1 2: U N L  should provide tho pertinent portbns of the Technicai 
Approach lo tho RFI Report as reference documentation for this mpoR 

7. Sodion 3.3: L A N 1  should include a compilation of all analytid data, including mn- 
detectable concentrations, in Appendix A of tho RFI Report 

8. Section 3.42: LANL should provide, as reference matorfals attached to this 
document, tho pertinent sections of tho Screening Assessment Methodology 
(McCann, ot at.). 

9. Section 3.4.3: U N L  should provide in the  text of thk s e n  further explanation 
why site-spcafic human health risk assessments were not porfismed for 16403(k) 
and 16-021 (c). 

7C. Section 4.0: 
a. LANL should ensure that all W Q C  results repoRed by the labontory are 

b. LANL should collect cold duplicate samples  at a minimum rate of 10%. 
1 'I. Section 4.3: L4NL should darrfy at each mentioning that Tablo 6-2" is louted 

within Appendix 8. 
12. Section 5.0: For additional daiifiation, IANL could indude a figure which 

references the analp*uf data (Appondk A -see Comment 7) and indicates thc 
locations where contaminant ancentrations were below SALS. 

13. Section 51.3: 
a. Please include the adjective 'sump' in the titie of Tables 5.7.3-1 , 2 and 3. 

14. Section 51.4: 
a. LANL should include pertinent information such as a tabulated summary of 

Photo lon'mtion DctectorFlama lonkation Detector (PIDFID) readings, HE 
spot test and sodlum iodide detcctor results in tho RFt report 

b. Please provide an explanation of "Request Numbers' within the text of the RFt 
reaort 

c. U N L  should provide well construction diagrams for those boreholes and wells 
insta I led. 

75. SCctlon 5.1.6: LANL should detail which SVOC compounds wcm undetected in 
sample 031-9510051 and reference a figure indicating the samgle's location. 

16. Section 5.1.7: LANL should clarify if any potential ndiologicaf contaminants other 
than uranium exist at theso PRSs. 

77. Soction 5.1.7.7: U N L  should Include the evaluation of lead in tho Mulsple 
Chemical Evaluation (Table S. 1.7-7). Section 3.4 indicates that the PRSs will be 
evaluated assuming 3 residential risk scenario; t h e  risk posed by lead to children 
should, therefore, be included in the  evaluation. 

documentation :or a e  analyses conducted. 

<:oh" 

K c u . y  
(s;\hh 

cc 
d r r \  

''&& presmt and corract in FIMAD and reported within this document. 

/+,. 4 
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18. Section 5.1.1 0: Since no ecological risk analysis was performed, LANL should 
provide an omta shaet indimting the following correction to tho third sentence: No 
constituents were found above SACs and MCE calculations indicjte low probabillty 
of impact to human receptorc, due to the multiple constituent effects. 

19. Sedon 5.2.2: A schematic diagram of the drainage channel and dam would bc 
useful in visualizing the suikbility of the proposcd Best Managomont Practices. 

20. Section 5.2.7.1: LANL should includs the evaluation of Icad in the Multiple 
Chornid Evaluation (Table 52.7-1). Sedion 3.4 indicates that the PRSs will bo 
evaluated assuming a residential risk scenario; the risk poscd by lead :o children 
should, therefore, be included in the evaluation. 

a. The normalized concentrations of lead (0.1L5) and 1,3dinihobcnrenc (0.31) 3rc 
greater than 0.1 in the MCE for noncarcinogenic effects Vable 5.2.7.1-1). I A N 1  
should a n y  forward these constituents, along with those that excod SALS, into 
the Basetint Risk Assessment that is planned during the CMS/CMI process. 

b. The normalkod concentmuon of chromium is 0.55 and is the driver forthe MCE 
for carcinogenic eff- (Table 5.2.7.1-2). LANL should amy loward these 
ccrnstituents, along vA3 those that exceed SALS, into the 8asollne Risk 
Assessment that is planned during tho CMSlCMI proccs, 

a. Pleaso darify, within the text of the RFI repoR the intent or purpose of 
prcsenting Table 5.2.9-1, 

b. LANL should present the traverses rclative to €PA Region 9 residential PRGs in 
addklon to the industrial PRGs. 

c. LANL should includc lead, chromium and I ,3dinitrobonrene in Tablo 5.2.9-1, 
23. Section 5.2.1 7.1: LANL should state that concentrations are 'greatcf not 'larger." 
2 4  Sed'on 5.2.17.2.1: Adding the pond and dam to Figure 5.2.71.2.1-1 would aid In 

vlsualking tho proposed activities. 
25, Section 52.7 1.2.3: 

a. LANL must ensufc that representative and confirmatory sampling for HE will 

b. LANL should also consult NhlEO DOE OB in tho re-siting of boreholes to the 

c. I A N L  should also presont the sampling locations, depths, etc. provided in the 

d. LANL should also provide well constructlon diagrams in RFI Workplans to obtain 

a. After one year of quarterly sampling (for HE, VOCs, inorganics and anions), 

5 e h . 1  

21. Section 5.2.7.2: 

<\* 

22. Seetion 5.2.9: 0 

occur. The HE scrooning kit has a detection limit of 100 pprn, whereas the SAL 
for HE is I S  ppm. 

location of geophysical anomslles. 

text (pages 67 and 68) as a table for clanfiation. 

prior regulatory approval. 

U N L  should evaluate the data obtained from the alluvial wells and discuss t he  

26. Saction 5.2.1 1.25 

e 

... 
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rcsults with the kdministrativc Authority :o detorminc if continued sampllng would 
enhance tho invasttigatton. 

tentatively acassible and discuss what will occur if a borchole is found to be 
comoletely hacctssibia. 

27. Appendix A, Analytical Suites: See Comment 7, 
28. Appendix 8. Table &l: A crossslk beNecn request numbar and PRS/sample 

location would be extremely useful. 
29, Appendix C, Section 1: LANL should perform or otherwise include a comparison of 

water balances for each of the potentially affcckd springs and seeps included in 

30, Appendix C, Section 2: 
a. LANL should clearly lndiato the names and locations of all background springs 

(p. C-2, first paragraph) and provide J summary ofthe background watcr 
chemistry dah. 

b. F lgure C-1 should be revised :o dearly indiu:o sampling loations more so th3n 
NPDES outFalls. 

c. WNL should include tritium and oxygen48 In f3blo C-2, 
31. Appendlx C, Sktion 3.0: 

3. LANL should provide a tabulation of the S A L  and background concen*mtions 
for thoso analfles present& in pangraph 3, pase (2-6, Table C-3 and imagnph 
3, page Gl3. 

b, LANL should define the acronym 'NQ' In paragraph 3, page C-73. 

b. Please clarify which of the 2 welUboreho1c locations are accessible and 

4 
Qrcfi Table GI. 

9 PhU 

3 . , - R  



Dote: August 26, 1997 
Rawto: EMIER:9?4% 

Mr. Bonito Garcia 
NMED-HRMB 
P,O. Box 26110 
2044 Gafisteo Street, Bldg, A 
Santa Fe, NM 87502 

SUBJECT: REQUEST FOR EXTENSION FOR SEVERAL FEQUESTS FOR 
SUPPLEMENTAL INFORMATION 

Dear Mr. Garcia: 

VJe recently received several requests for supplemental information (SI) and 
additional work (AW) for somc of our Resouree Conservatron and Recovery Facility 
Investigation (RFI) Repcr!, Sampling and An~lys~s Plans (SAPS), and 
Nolice of kdiciwrcy (NOD) R ~ S ~ O R S ~ S ,  listed in the tabid below, 



Mr, Benita Garcia 
EMIER:97-334 

2 August 26,1997 

Due to endsf-theyear time constraints and a desire to clanfy issuos with your staff rn 
proposing no further adion (NFA) for the appropriate potential release sites (PRSs) in 
these reportslrespanses, we would like 10 postpone submitting Ris infomation until 
after the beginning of the next federal fiscal yew, 

We hope Vlat the Document d Understanding (DOLI) Core Team cul resolve some of 
the issues associated WIFI proposing (NFA) for human heslth and ecoJogical risk 
tnrwgh the Integrated NFA Annex to the DOU. WS look f o w d  to this annex being 
generated and discussed in a workshop in mid4dobsr. We propose to resubmit 
responses to the rsquests idantfied in the table above by November 15,1997, 
assuming the Oaobwworkshop is held 8s scheduled. 

Please Inform us of the actsptance of this mquest and call Dave Mclnroy et 
(505) 66?-0819 or Joe Mose at (505) 667-5808 i? you have any questions, 

Cy: G Allen, CST=7, MS E525 
J. Canopa, EWER, MS M992 
T. Gkmaier,  D D E W E R ,  MS 
M992 
G. Gould, EES-15, J49S 

0. Mclruoy, EWER MS M992 
R Miehslottl, CST=7, MS E525 
J. MOM, Mil, MS A316 

D, GriS~dd, AL-ERD, MS A906 

0, Nebigh, EPA R6, GPO4 
T. Tayhx, tAA0, MS A376 
S; Dinwiddb, NMED-HRMB 
M, LseVttt, NMEff iWB 
J. Parku, NMED-OB 
G, S m r ,  NMEDSWQB 
S. Yanimk NMEPAIP, MS 3993 
EWER Fils. MS M992 

.-*. . 

Additional Informrtlon 
T. B a a  EM. MS J591 
T, tongo, DOEINQ, E M  
J. Plun. UAO. MS A316 

G, Rost, A M I D ,  MS A906 
J. Vwdlla LAAO, MS A316 

Sa R-1 ,ESH=18, MS K497 



CERTIFIED >t;liL 
RETURY RECEIPT REQUESTED 

September 11, 1997 

Mr. G# Thomas Todd k e a  Manager 
Los nlamos Arc2 Office 
Department of Energy 
528 55th Street 
Los Alarnos, Ncw Mexico 8 7 5 U  

Dr. Sigfried Heckcr, Director ERwm-sEP j 5  ml 
LOS Alvnos National Labontory 
P.O. Box 1663, Mail Stop A100 
Los A h n o s ,  New Mexico 87545 

RE: 
. 

Approval of a Request for Extcnsion of Rcccat Rcquem for Supplemental 
Infomation and Additional Work for Los Alarnos National Laboratory (LAiX,) 
RCRA Facility Investigation Rcports - Xoticu of Deficiency (NOD) Rcsponscs and 
Sampling and Analysis Plans 

Dear Mr. Todd and Dr. Heckcr: 

The RCRA Permits Management P r o m  (RP.W) of thc Hazardous and Rxiionctive Materials 
Bucau (KFCMB) is in rccdpt of the August 26,1997 Im. rtfmnccd EWER: 97334 ftom the 
D e p m t n t  of Encrgy (DOE&WL tequdng an cxtcnsion of the dsc for "spouse regarding 
the documects as indicated bcIow. 

WIMP hereby approvcs D O E U K ' s  rcqucst for CUI extension and expects to receive the 
rcsponscs no later than November IS, 1997, s per DOE/LAM;'s q u e s t  



Mr. Todd an4 Dr. Hccker 
Stpiember I I .  1947 
Page 2 

HRMB 
Rcqucst 

Date of Documcnc j pRss 
Req ucs t n PC 

r 1 Cornrncnts 

AW 7Ki1/97 RFf Repor: and IO=OO 1 (ad) 
NOD Response c 3 3  

SI 7/29/97 SAP (3196) 214L6(a.b,c) 0 3 8  
st X U 9 7  SAP (396) 21418(b) ’ C-L 

c 33“  

(36) I 

I SI :r,9197 Phvc I t  SAP ( 1/96) 2 1 924(c,i), 
i927(a) 

Comments 712 1 /97 Response to Addt!. 31-00! 
Info Rcq. (31’97) 

7/27/97 Concctive Action 1 R ~ L  

If you have questions c o n d g  this letter, please coauct myselfor Mr. John Kicliag, RFMP’s 
LAW F ~ i l i t y  k g w  8t (505) 827-1558, 

18903(d) 

Sincerely, 

\ -  c M U  
Robcrt S, (Sm) Dinwiddie, PhD., Mmagtr 
R C U  Permits MaEagtmcnt ProgVTl 
H m d o u s  and Radioactive Materials Burcau 



Doto: Novembor t 4 ,  1997 
Rotor to: EM/ER:97&?6 

Mr. Benito Garcia 

P.O,8ox 261 10 
Santa FQ, NM 87502 

NMED-HRMB 

SUBJECT: RESPONSE TO REQUEST FOR SUPPLEMENTAL : 
INFORMATION FOR THE RFI REPORT FOR TA-16, PRSs 
lS-OOS(k) AND 16-021(C) (FORMER OU 1082) 

The Environrnontat Rostoration Project receivod your IQrter dated Septombor 

1 1 , 199?, in which you ilpprovcd a requost for oxtcnsion lor supplomental information 
- 

on the Resource Consawntion and Rccovcry Ac? Facility tnvosti~ation Roport for 

Technical Area !6, Po:en!isl Relezsc Sitcs 16?003(k) and 16-021(c), In your Icttcr, 

you indicated that 3 response should Sc! received from the Los AIsmos National 

Laborator/ no lator than November 15, 1997. Encloscd ploasc find our response 10 

your requost. 

Should you have any questions, pleaso contaci Roy Michelotti at 

(505) 665-7444 or J O O  MOSO at (505) 667-5808. 



CY (w/enc.l.. 

H-79, MS K60 
Dinwiddie,' NMED-HRMB 

M. LeavM. NMEDGWQB 

G. s a ~ m ~ ,  NMEo-swaB 
J. P&t, NMED-HRM8 
- .  

T. Glatrmaler,. DOEE%R, MS MS 
, T. tongo, DOE-HQ, EM453 
0. Mclnroy, EWER, MS M992 

S. Rae, ESH-18; MS K491 
G, %st, AL'ZRD,. MS A906 
J. VQZdla, LAAO, MS A316 
EWER File (CTh C346), MS M992 
EWER File, MS M992 

J* Plum, LAAO, MS A3t6 



Rcsponse to Rcqucst for 
Supplcmcntal Informirtlon for 

PASS 7 6-021 (C) E n d  1 6 - 0 0 3 ( k )  

Gencrnl Addcndo and Corrcctlons 

1) As roquostod In the cover letter to this request lor supplemontal Informtion, LANL 

investigations of PRS 16.021 (e). U N L  will provide mor0 formal written 
docurnoo:ation of matcrlals presented in these briefings upon request of HRMB. 

2) U N L  would tlko to noto that  tho wator SALr discuscod in this documant, particulnrly 
In Appondlx C, prlmarlly roprotcnt drlnklng wator MCLs, U N L  currontly comparos 
analytlcal concentrations to water criteria approprlate for tho  mast likely water 
USQ (0.g. wildlifo use) ralhor than comparing to human hoalth lovels, 

Wfll COntiflUU tO provlde H R M B  wilh bl-monfhly bflCfingS On fh8 status Of thQ 

3) Tho tritium unlt vnluos In Tablc (2.6 should all bc positivo rathor than nogatlvo. 

4) As foquosled by HRMB in a telccon of September 9, 1997, lANL has iContiflbd within 
fhls rosponso programmatic issuos that havo arison whit6 proparing this rocyost for 
supplomontal informnilon. 

NMED Commcn: 1.a. Scctlon 1.3.2 Portinent soctlons of t ho  quality 
assuranco/qunlity control plan for FY 95 TA-16 flold campaign should bo providod for 
rofo rcnco. 

LANL rosponso 
plan for tho FY 95 TA-16 fiold cnmpalgn aro providod 3s Attochmont A, Ploaso noto that 
this plan was writtan by the ICF Kaiser fiold team for tholr own uso. I t  has not boon 
odlted by a prolcsslonal editor. 

NMEO Commcnt 7.b. Scctlon 1.3.2 U N L  should include in the taxt tho frcquency a1 
which both field and laboratory ONQC samples wcrc obtained 

LANL rcsponso Field QNQC samples (field dupllcatos) were coilwod at a rate of 
3 out 01 34 laboratory sampler, 31 PRS 16=021(c) and 0 out of 10 laboratory samplos 
at 16*003(k) lor a total of 3 out of  44 lor tho two PRSs, Laboratory QA/OC sarnplas 
such as bafch=spocific QC samplos (blank, matrix spiko, dupllcatos) woro obtalncd at 3 
rate ammonsurata with LANL Environmental Restoration (ER) labsratory conrracts, 
Theso mntracls ore based either on requirements contained in tho EPA SW-846 
Laboratory (CLP) SOW or Guidance provided In the EPA sW.846 procedures. Thls r3t0 
Is typically ii froquoncy of  one QC snmplo for onch instrumontal mothod. each sample 
rnatrlx, andlor each analytlcal batch, whichever Is moro froquont. Inorganic and 
radioChOr"IiC3l mothods also require the nnalysls of a labra lory  control sample with o3ch 
analytlcal batch. Additional nonebatch QC roquiroments lor Individual Instrumental 
tochnlqucs vary widely and cannot bo easlly or briefly summarlzed In reports. 

The pcrtincnf scciions of the qualify nssurancc/quallty control 
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NMED Comment 1. c. Scctlon 1.3.2 U N L  should add tho locations of tho QA samples 
to Figuros 5.1 $ 4 4  and 5.2.4.1. 

LANL rosponsc 
added to Figuro 52.4-1 for PRS 16=021(c). No ficld QA samplos woro takon at PRS 
16-003(k), so figuro 5.1.4-1 was not modified, The modilfod figure 5.2,4=1 is 
lncludod 3s Attachmont 6, 

Lowtions Of the fiold QA samplos, the duplicate samplos, have boon 

NMED Cornmcnt 2. Scctlon 2.3: LANL should roplaco all rolcroncos to the 'main" 
aquifor with 'rogional aquilor'. 

LANL rctponso On pago 9 paragraph 2 tho phrsso 'main' oquiror will bo 
roplacod with 'roglonal' aquifor. 

NhlED Comment 3. Scctfon 2.3.1: UNL should include a figure indicating the 
barium and boron levels as indicated in tho second to last paragraph of this sectlon. 

LANL rcsponeo LANL has Included 3s Attachment C 3 figure Indiatlng the locations 
of tho barium and boron levols as Indicated In the second to last pangraph of this section. 

NMED Commont 4.0. LANL should oxplsln any posslblo relottonship botwoon 
ccrnstltuonts ldontifiod In SHB-3 to slto=relclted sctivitios. And if any possible 
rolatlonshlp oxlsts, LANL should provido rationale for advancing boroholos to a dopth 
less than tho static wator lovol in SHBS, RPMP is concerned Ih3t constltuonts found In 
SHB-3 might be rolntod to HE-rolatod nctivltlos and that contaminants may bo present in 
tho roglonal aquifor s lna  It has not boen dof1ni:oly constrslned. 

LANL rcsponso 

rotlsonlng suggosts th3t such a relationship is unlikely: (1 )Tho constltuonts lead, 
phosphalo, rubidium, and ammonium havo not bocn extcnslvely used in HE-relatod 
actlvitios at TA.16. (2) Thoso constltuonts aro not found at CkVatQd IQVO~S in tho HE- 
contaminatad springs at TA.16, which suggests that those constituents are not 
significant HE by-products in wator samples known to be HE=contamlnated, (3) The 
lovels of those conslituonts found are low, and may not represent contamination of SHB- 
3 wntors, Tho background dntasot used In thoso comparisons was small, and based on 
SprhQSkiOOpS. Thoso spring/socp data may not be rcprosontntive of porchodldoap 
groundwotor such as that found In SHB.3. Further investigation of this lssuo will occur 
whon an lmprovod background datasot for groundwater is availablo. 

Although UNL does not believe that a delinitlve relationship between the observed 
constituonts in SHB-3 and site activltics has been proved at this timo, lANL is also 
concornod that constltuonts from slto-rolatod activi t l~s could be roachlng tho 
porchodlroglonal wator tnblo that Is prosunt in SH8-3. UNL's railonale lor a&anclng 
boroholos 10 D eoplh loss than tho static wolor lovol In SH8-3 Is that our investigatlons 
aro phased. Moderato=depth (200 I t )  borbholos aro plannod in :hls RFl Ropon to 
lnvostigato shallow porchod groundwators, which discharge as springs at TA.16. Results 

tha StlltIC-wcitCr tablo prosant in SHB4, LANL currently has doop boroholes at TA.16 
planned in its bclsollne in futuro fiscal years (FY 99 and FY 00). In addition. 4 sitowido 
hydrogooioElc studios borcholos to tho regional aquifer are planned in and around TA-16 

LANL bclicvcs that 3 dofinltlvo rolatlonship botwoon constltuonts 
ldontlflod In SHB-3 and SltO=rQlat@d EIC:iVhiQS cannot bo mado Pt this timo, Tho lOllOwing 

Of those invostlgatlons will bo used to help locat0 futuro, deopor boroholos that intorsect 
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during the nuxt fcw years; those &reholes will provide additional inlormarion on 
patential TA-76 Impacts to the raGlons1 aquifer, 

NMED commcnt 4.b. LANL should also clarity I f  :he ground watcr interval 
encountored in SHB.3 will also be interceptad during drilling activities as discussod 
within this document. 
LANL rosponso U N L  doos no1 bollovo that fhQ ground wotor lnforvcll oncounforsd 
at SHB-3, which was at a stiltlc water depth of 664 tt during 1992, will bs hlOrSOCmj 
by the 200 ft boroholcs that arc discussod in this document. As norod In the rosponso IO 
wrnmont 4.a. LANL anticipatcs drilling boreholes to depths greater than 700 tt during 
FY 1999 and FY 2000. 

"EO commcnt 4.c. Pleaso presont the data, sampling dcitcs, sampling intotvals, otc, 
for SHB-3 and t ho  background spring data to which It was compared. 

LANL rosponso 
originally rcporttxi by Blako ot SI (Blako ot 31, 1995, 1335). Background data w m  also 
oxiractod from the Blako et at. (Blako ot al., 1995, 1335) docurnont. LANL rococnizes 
that this background datasot is small, but i t  was tho bost ovallablo datasot a! :he t h o  of 
those compvlsons. LANL hopcs lo ropont thoso comparisons wilh largor sample and 
background da1asots in the futuro. 

Peninont data aro prcsont In Attachment 0,  SHE-3 data were 

NMED eommont 4.d. Please clarify what is moant by "swab" sample 

LANL rcsponsc 
dovlco known as a swab sarnplcf. A swab sarnplor Is rod that has rubber cups of sllghtly 
larger diamoter than the well boro that Is deployad on tho end ol  the drillstring. Those 
cups apon up during doploymont downhole. When tho sampler pulls up on the wlrolino 
tho walur samples arc trapped and raiscd to ihQ surloco. 

NMED commcnt 5.n. Plaasa define tho acronym TATB 

LAN& rcsponsc 
insolublo HE used in many modarn waa;rcrn systcrns. 

NMEO commcnt 5.b. Please provide tho an3lyticd rnothods, dctectlon limits, 
summary of CNQC documentation for the analysos canductad. 

LANL rcsponso 
summary of ONOC documentation for tho annlysos conducted. 

NMED commont 6, Scctlon 3.1.2 
of Ihe Tachnkal Approach tu fho RFI Rcport as rcfcrcnca documontclllon for \his ropon 

LANL rcsponsc 
Vorificotlon and Validallon is no longer valid. ThO document roleroncod bote, "Tochnlcal 
Approach to t h e  RFI Report" was an ER Policy Paper under davelaprnont 3f tha time the 
260 Outfall RFt Ropari was in proparaftan. This policy paper was nevor finalized or 
refoasQd as offlClal ER Pollcy. 

A swab samplo Is rnorcly a water sample that is taken wlth a 

TATB Is tri~rnlnotrlnltrobcntcne, an insenslfivo and highly 

Attachrnant E providos the analytical rnc:hods, doloctlon llmlts and 

L 4 N t  should provide thc pertlncnt portions 

The rufcrencc to Knudsen ct all 1996 In Section 3.1.2 Data 
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The appropriate roforonco for tho ER basolino data validation protocol is now iho Ouaiity 
Assurance Project Plan (QAPP), lANL 1996 (ER  ast tor Rofcrenco List No. 1292). 
This rOfClOnCo Is cited In tho latest vorslon of tho RFI Repor: Framework, Sactlon 3.1.2 
Data Validation, pngo 10: and Is cilad In rccont versions of lANL RFI Rcpons. 

Attachment F prOVidQS tho poninent portions of tho QAPP. 

NMED commont 7. Soctlon 3.3 LANL should lncludo a compilation of all onalytlcal 
data, Including nondotoctablo concontrcttions, in Appondlx A of the RFI Ropon. 

LANL rosponso 
and J. Kiollng on 10/22/97) providos a compil3tion of all analyifclil data, including 
nondotoctablo concontratlons, This attachment will bo included as part of Appondlx A. 

Provision of all data roprosents a programmatic issue, which may bo addressed In futuro 
programmatlc discussions, 

Attachment G (2 EXCEL disks per tolocon botwoen T, Glatzrnaier 

NMED commont 8. Soctlon 3.4.2 LANL should provldo as roforonco matorlals 
attached to this document, tho portlnont soctlons of tho Scroenlng Assossmonr 
Mothodulogy (McCann ot at.), 

LANL rosponso Tho referonce to McCann ot a!, 1996 (1300) Is no longor valid. 
The document referenced hero, "Screonlng Assessment Methodology" was an ER Pollcy 
Paper undQr dovelopment 31 tho t h o  tho 260 Outfall RFI Report was in preparation. 
This policy papor was novw flnallzcd or toloasod as otflclnl ER Pollcy. 

Tho approprlato rofcrcnco for the ER Screoning mcthodology is 'Risk-Basod Corroctive 
Action Process (Dorrfes 199?, 129i'): This refarence Is cited in the latest version of 
tho RFI Repon Framework, Section 3.2.4 Risk Based Scrooning Asscssmonf, page 13; 

' and Is included in recent vorsions of U N L  RFI Rep~ns ,  

Attachrnont H lncludos the penlncnt sections of tho documont 

NMED comrncnt 9. Scctlon 3.4.3. LANL should provido In tho  text ot this scdlon 
furthor oxplanatlon why sito*spocific human hoalth risk assossmonts w o r ~  not 
porformod for 16=003(k) and 16.021 (c). 

LAN1 rcsponsc No sfto-specific human hoalth risk assessments were porformod 
In this Phaso I Rapon bocauso of thQ unconaintlos in concoptual modo1 dovelopment and 
lacks in data colloctlon to perform a risk assossmmt at this point and :lmo of tho 260 
Outfall profact, Tho Phaso II Samplinp and Analysis Plan presontod In Soclion 5,2,t 7 of 
tho R f l  Rdport dOtiills tho plan to C d Q C t  tho data nocossary to vdidate a ~~ncGptunl model 
for #tho  slto and perform risk assessment ovalu3tIons. Theroforo, human hoalth risk 
ilssossrncnts wilt bo porformcd in lattor siagos of tho RFI/CMS process for this site, 

N M D  comrncnt 103. Scctlon 4.0 LANL should onsuro that a11 QNQC rosults 
roportod by tho laborafory arc present and correct in FlMAO and reported wilhln this 
document, 

LANL rcsponsc Por discussion in a tclocon with Kim HI11 (EPA and HRMB) that 
occurrod an September 9, 1997 LANL will provido information on: (I) how LANL 



handles tho m " C  rcsullS In FIMAD: (2) why wo handlo thoso data In :his way; and (3) 
indicate whom this procoss is going, 

(1) Analytical results for balch-spocific QC somplos aru includod in FIMAD. Nan botch. 
spoclflc QC indicators that arO m a a w e d  by the analytical labarnlorios aro not currently 
roported ClCC:ronically. No1 all of the electronically available data arc currently being 
verified. LANL's current pollcy is lo verify dl liold data and somo (but not nil) of the 
batch QC rosults by comparing olcctronlc data wllh hard copy roports. (2) LANL hnndtos 
batch QC data in this fashion because data vorificatlon is an axtromcly labor intonslvo 
process. WN" current contracts with the analytical laboratorles do not require that 
olectronlc dol!vorable aro 100% in ngreonent with hard copy dolivcrables. Non- balch 
QC lndlwtors aro not hand entorod into FIMAD becauso most would not f l t  Into the 
c u r r m  FlMAO formats. (3) Thesc deficioncies will bo remedied in upcoming contracts, 
In addition, the DOE Environmental Managomen1 Electronic Data Doliverable Master 
Spoclflwtions (DEEMS), which will guidc UNLs ncw electronic deliverable, will makc 
more of these indicarors available olcctronically. 

LANL bolicvos that oHicion1 and cffoctivo QA oversight and data validation procossos are 
mor0 crltlcal to tho maintenanco of dala lnlogrify than tho capture of 311 ONOC 
informntion in FIMAD. Currontly all LANL d m  retoivo at least bosclino validalIon. Data 
validators havo access io all of tho QNQC indicators roportcc! by tho  analytical 
IaSoralorios, whethor or not they arc in FIMAD. Whore thoso Indicators domonstralo that 
tho l;lbm101y process may haw been out of control, this is indicated to tho data user 
both in tho validailon rcpons and in lhc data vcllidclllon flags that arc rccordod in FIMAD. 

NhlEO comment lob. Section 4.0 LANL should collect field duplicates 31 3 minimum 
rate of 10%. 

LANL rcsponsc 44 laboratory stlmplos were collcclcd for PRSs 16=003(k) and 
16-021(c). Throc laboratory field duplicates were colloctod. This is a rale of 6.8 O h  At 
tho limo of :he 1995 TA-16 field campaign, L4NL OA documents suggested laking field 
dup1ic;ltos at z1 mil! of So/,. Thc approved RFi work plan sllpulalod 1 out of 14 (dupliCntQS 

wcrc considered togcther in one SAP - a rate of 7.1 %. 
were not addressed in the NOD) duplicates at PRS 16.021(~) and 16-003(k), which 

This rcprcsenls a programmatic issue, which may be addresseb in future programmatic 
discussions. 

NMED commcnt 11. Socllon 4 2  MNL should clarily a1 each monlioning that "Tablo 
3-2" is located within Appendix B, 

LANL rcsponsc 
Appendix 8'. 

LANL will convert each dialion of "Table 8-2" 10 "Table 8.2, 

NMED comment 12. Scc!lon 5.0 For additional clarification, LANL could lncludo a 
liguro which reforcncos the analytic3l data (Appendix A sco Comment 7) and indlcates 
tho locations whcro Contaminant Concentrations were below SA&. 

LAN1 rcsponsc: Per discussion in a lolocon wilh Kim Hill (EPA and HRMB) that 
occurred on September 9, 1997 1) L A N 1  notes that the roquestod Information is 
availablo on oxls!lng figures (0.g. Flgurc 5.2,4-1); 2) IANL will note in sociion 5.0 
that of'I3.lyllCal SUilOS and data are 3vailaSIo in AppCndix A. 

I .  
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NMED comment 13. Scctlon 5.1.3 Ploaso includct tho ndjoctlvo 'wnp' in tho 
titlos of Tables Sb1.3-1, 2 and 3 

LANL rosponso LANL will roplaco "wator" with -sump walor" in tho titlos a! 
Tablo 5.1.3-1 5.1.3-2. S a l  ,3.3. 

NMED comment 14.0. Scctlon 5.1.4 L4NL should lncludo pertinent information 
such as P tabulated summary of Photo Ionlaion Dotoctor/Flamo Ionkatlon Ootoctor 
(PtD/FID) readings, HE spot lost and sodium Iodide rosults In the RFI ropon. 

LANL rosponso 
PID/FID roadlngs, HE spot tost, and sodium lodido doicctor rosulis Is provided in 
Attachmont 1, which is oxtracted from tho Post Flold Ops Repcrt for the FY 95 TA.16 
field campaign. 

Pertinent field information such as a tabulated summary of 

NMED comment 14.b. Scctlon 5.7.4 Please provide an explanotlon of 'Roquost 
Numbers" within the text of tho RFI report, 

LANL rosponsc 
1: uAIl samples with tho samc requost number were ana1y:ed togather in ii singlo batch 
at an analytlcal laboratory' 

LANL will add tho following footnote to Tables 5,1,4-2 and 5.2.4- 

NMED commcnt 14.c. Scctlon 5.1.4 LANL should provide woll construction 
diagrams for thoso borcholos and wclls inslallcd, 

LANL rosponsc 
woll construction drawing s rcprcsont typical alluvial and deep wells that aro beins 
implomonted as part of lhc TA-16-260 field campaign. Well construction is guided by 
LANL-ER=SOP 5,Ol "Monitor Well Construction", 

Well construction drawings are provided as Attachment J. These 

NMED comment 15 Scctlon 5.1.6 LANL should dotall whlch SVOC compoundc were 
undotoctod In sample 031-95-0051 and reference a figure indicating tho samgle's 
1oc;ltion. 

LANL rosponsc The list of undotoctcd SVOCs is provlded in Table 15-1 

Tablo 15-7 - Scmlvolatllc Organlc Compound (SVOC) Sultc 
Accnnphthane Chrysono 
Aconap h I h y le ne 

Aniline Dibonzofurx~ 2.Methylphcnol 
Ant hracanC tI2-Dichloroben:ono 4-Methylphenol 
&Wn=enc 1,3=Dichloroben:ene Naph t halene 
Bon:o(a)anthracene 
Bonzo(b)fluoranthone 
Bo nzo (k) f I uo ran I hen o 

Bc!nzo(g, h,l)porylone Diothylphth31cilo Nitro benzono 

D i b e n:o (3 I h) an t h ra con e lsop ho lone 

1 ,4-Dlchforobenzena 
3,3'- D ichlorobo n :id i n Q 
2,4-Dichlorophonol 

2. N II roa n I 1  i n c 
3 - N i t  roa n i I 1  n B 

4.N I troan I l lno 
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Bonzo(a)pyrone 
Benzoic acid 
8Qnql  alcohol 

chloroothoxy)molhcno 
6 l ~ ( 2 =  

Bls(2=chloroothy~)oihar 

8 1 ~ ( 2 -  
ch lo r olso p ropy I) et h e r 
BiS(2- 
ethylhoxyl) ph thala to 
443romoph~nylphenyl 
ethor 
ButylbontylphthalatG 
Carbazolo 
4-Chloroanillne 

Z=Chloronaph!halena 
2-Chlorophonoi 
4 4  hlorophony lphcny 1 

4-C h lo ro.3-m a t h y lp he no I 

QthOr 

Dirnothylphthalato 2 - N  i t rop h ono I 
0 I =  n- b U ty Ip h t halnt G 4-Nitrophanci 
D I-n-oct y lp h t halat o N-N I t rosodlm o t h y lam ino 
2,4-Dirnethylphenol N-NitrosodlphQnylamlne 

2,4-binitrophsnol N - N It ro so-d i -n 
pro py lam In o 

4,6-Dlnl  t ro-2- Pontnchlarophonol 
met hy Ip h m o l  
2,4-  0 in1 t roto lucno PhQnan throne 

2,6-Dlnltro:oluono Phonol 

F luoranthcno Pyreno 
Fluo ro n o Pyridine 
Hoxachlorobonzeno 1,2,2~frlchlorobonrono 
Hoxsch lorobu tadiono 
Hoxachlerocyclopon tadlcnc 
Hexschloroothano 
I ndeno (1,2,3-cd) pyr 0 no 

2,4 , 5-T r IC h 1 o r o p h c n o I 
2,016-Tric h lo rop h mol 

Noto that rhesa analytes aro tabul3t0d In Tablo A.4, Appundix A. 

In tho second sentence of Section 5 1 . 6  replace "031-95-00519 wiih "031-95-6051 
(FigUfQ 5.1.4-1)". 

NMED commcnt 16 Soctlon 5.1.7 l A N L  should clarify if m y  potcntlal radiological 
contaminants other than uranium oxist at those PRSs. 

LANL rosponsc Following tho 13s paragraph in Section 5.1.7,1, lnsoR tho ' 

following scntonccs: 'Int6wiews with scvoral sit0 workers suggest that tho only 
radionuclide used in TA-16-260 was uranium, Thoso workers suggcsted that: (1) HE 
pans that wore glued to doplotcd uranlum had occasionally beon machinod in TA-16. 
260 (Jlm Grlffln, personal communication 1992); and (2) other radionuclidos, 
particularly flssllo radionuclidos, war0 kept far from HE that was being procostod 
because of the potenlid safcty hazards of an inadvortont dQfOnaiiOn in the 2resenco of 
radio n ucl idos.' 

NMED comment 17 Scctlon 5.1.7.Y LANL should Include tho ovaluotlon of load In 
tho Multiplo Chemical Evaluaiion (Table 5.1.7=1). Sectlon 3.4 lndlcatos that thQ PRSs 
will be cvaluatod assuming a rcsidcntial risk sccnario: the risk poscd by lsad to chlldrcn 
should, thoraforo, be Included In the evaluation, 
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L A W  tcsponsc VINL agroos that load should bo included in tho MCE ovaluation for 
this PRS. I t  should be noted that curront LANL ER Projoct guidance rqutros lead to bo 
includod In tho MCE. This guldanco was not in placo during N 96 whon this repon was 
gonorEitod, The rovisod cttlculatlon (Tablo 5.1 . f . l  roviscd bolow) roflacts the addition 
of load to tho MCE calculation. Wilh the addition of lead, thQ sum of thu maximum 
concontratlons doioctcd normalltcd to S A L  is 1.5, indicating the potantla1 for advorse 
offacts duo to oxpsuro :o this grouping, Tharoforo, thoso CQntaminmts with a 
concontratlon normollrod to SAL groater than 0.1 wlll bo carried forword as COPCs. 
Thoso cont3mlnants includa barlum, coppor, lead, nickol and TN8. fhcr prosonca of theso 
COPCs wlll bo factorad Into tho planning for the VCA ptOpoSQd for this PRS as doscrlbod 
In Section 5.1.10 of the RFI Report. 

, 

CONTAMIN*-r 

Bamlnl 

MAXIMUM S O L  SOIL SAL CONCL\iTIOlr ;  
COKCENmATION (mr;lt;s) NORMALIZED TO S A L  

irn.flq1 
2030 5300 0.4 

I Cobalt I 3x.51 0.01 

riiciicl I 1031 1 5 0  0.1 
Silver 3.71 3x3 0,o 
zinc 200 23ooo 0.0 
tcm 3.84 3300 0.0 
?;\m 0.272 3.3 0.1 
tlcntolc: Acid 0.956 100000 o*o 
RclhvlphL9nlatc 0-48 52000. 0.0 

I 

lANL doos not aCroo with tho Statornonf QxprOSSQd In this comrnont "Section 3.4 Indiwies 
that tho PRSs will bo avnluatod assuming 3 rosidcntlal rlsk sconarlo: tho risk posed by 
load to chlldron should, thorefore, be lncludod in tho evaluation." The Intention of 
Section 3.4 is 10 doscribe tho methodology for performing rlsk ossossments, not to 
dictata the land use decislons to be modo for 1ndlvidu;ll PRSs. Tho mothodology prQsenicd 
In Soction 3.4 doos doscribe tho screoning procoss uscd, which incorporatos tho USQ of 
SA& basad on a rosidontlal exposuro ScQn3fl0, HowQver, tho SAL. comparison dictatas thQ 
nood for further Qv3lWOn 31 3 given site, and tho SubSCqUQnt dQVQiOpmCnt Of COPCS, 
LANL proposes to evaluate the 260 0utf;llt PRSs with an industrlal land uso scenario, 
This doclslon 1s basod on tho f3ct that Bulldlng TA=16-260 Is an actlvo HE machining 
fncllity, that will romoin an industrial land uso according IO thQ U N L  30-Yoar Plan, and 
thoroforo, wlll ngt bo roloosod to 1110 publlc. Accots to tho 260 Outfall area Is vory 
rostrlctod duo 10 sacuri ty clearance and safety issuos. ThorQforo, appropriate exposuro 
modollng (to include lead) during planning for, and conducting of, tho VCA for this PRS 
will be based on an industrial scenario with adult receptors, LANL recognizes that a risk 
evaluation for a rusldontlal scenario may bo performod for comparrttivo purposes, but 

L 



tho rosults from such an analysis will not be tho primary dccision focus for this 
particular sito, 

COhTAMINA?T 

NMED commont 18 Soction 5.1.10 Sinco no otological risk analysis was 
performed, LANL should provide an errata sheet indicating the followlng corroctlon to 
tho third scntonce: No constituonls were found a b o v ~  SALS and MCE calculations indicato 
low probability of impact to hllman roccptors due to multiple constituent offects, 

LANL rcsponsc VINL will correct tho indicated scntcnec to road: *No constltuonts 
wero found above S A L  and MCE calculailons indicate low probabiliry of impact to human 
rocoptors due 10 multlplo constituont offccts." Pot dlscusslon in a tclOcOn with Klrn Hill 
(EPA and HRMB) that occurrod on Soptombor 9, 1997 LANL will not provldQ an errata 
shea at this time. 

MAXlbMUM SOIL SOIL S A L  C O N C r n 1 1  OF 
CONCWTRATION (rnog)  NORMALIZED TO SAL 

NMED commont 19 Scctlon 5.2.2 A schomatic diagram 01 tho dralnngo C h m d  and 
dam would bo usoful In visualizing tho sultoblllty of tho proposcd Bost Managomont 
P ract ico s. 

LAN& rcsponsc 
locations ol tho lmplomentod Bost Managemant Practices, is lncludod as Altachmont K. 

KMED comment 20 Soctlon 5.2.7.1 LANL should Include tho evaluation of Icad in 
tho Multlplo Chomlcnl Evaluatian (Tablc 5.2.?-1), Soctlon 3.6 indicates that  tho PRSs 
wlll be CValUatQd assuming a rcsidcn:ial risk scenario; the risk p s c d  by lead to chlldron 
shoutd, thQrOfor0, bo lncludod in Iho avalualion. 

A schcmatic diagram of thc drainago channel and dam, also Showing 

FANL rcsponsc Please ruler lo the LANL rosponso to NMED Commont 1 f nSovo. Tablc 
5.2.7.1-1 rovisod (bclow) reflects thO addition of lead IO tho MCE calculation. Wlth tho 
addition of Icad, tho  sum of Ihc maximum conccntrations dcrcclcd normalized to SA& Is 
0.8, indicating a low polcntial for adverse offecls due to exposure to this grouping. 
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1,2~Dichlorobenzono 0.007 2300) 0.00' 
1,2,4=TrimothVlbonzene 0.052 81 0.01 
1, l  ,l=Trlchloroothano 

I t  Is very important to note that this PRS Is bolng ovaluated with the form31 
RFI/CMS process. The flrst step in this procoss, tho Phaso I 1  Sampling and Analysis 
Plan proposed lor this PRS in Section 5.2.11 of the RFI Report, roquiros tho collection 
of data for full sultc analysis that includes the analysis for load and other potential 
contaminants such as 1 ,3mdinftrobenronc and chromium. Therefore, the MCE and 
scrooning daclslon for this PRS at this point of the process is essentially moot, and thQ 
reodor is roforrod to the Sampling and Analysts Plan proposcd. Again, LANL requires the  
clariflwtlon of Iho land use and risk assessment issuos for this PRS tlddrcsscd in our 
rosponso to NMED Commont 17 cibovo. 

0.01sI 30001 0.00 

NMED comrncnt 21 .a. Scctlon 5.2.7.2 Thc normaIi:od concontratlons 01 load 
(0.145) and 1,3-dinitrobon:cnc (0,31) aro groater than 0.1 in the MCE for 
noncarclnogonlc effects (Tablo S,2,?.1 =t ). LANL should carry forward those 
constituents, along with thoso that oxcood SALS, into the B3sollnO Risk Assessmcnt that Is 
plannod durlng tho CMSlCMl process. 

LANL rcsponsc 
forward Into tho Bssclinc Risk Assossmont that Is planned during tho CMS/CMI procoss. 
Por dlscusslon In a tolocon with Kim Hlll (€PA and HRMB) that occurred on SQptOmbCf 
9, 1997, noto that this Is contrary to curront LANL programmatic guldanco for MCEs. 

This represents 3 programmatic issue, which may be addressed in futuro programrnatlc 
discussions. 

LANL will carry thesa constltuenls (load and dlnitrobonzcno) 

NMED commcnt 21 .b, Scctlon 5.2.7.2 Tho normalized concentratlon 01 chromium 
is 0.55 and Is tho drlvcr for tho MCE for carclnogonic effects (Tablo 5.2.7.1=2). L4NL 
should Carty l0rw;irC thoso constlluonts, along with thoso that exceod SALS, into the 
Brrsolino Risk Assossmont that is planned during tho CMS/CMI process. 

LANL rcsponsc LANL wit1 carry chromium forward into tho B~sOllno Risk 
Assessment that Is planned durlng tho CMSlCMl process. Per discussion In a teteCOn with 
Kim Clif l  (EPA and HRMB) that occurrod on Septombor 9: 1997, noto that this is 
contrary to current LANL progr3mmatlc guldsnct, for MCEs. 

This rcproscnts II programmatic issue, which may be clddrossed In futuro programmark 
discussions. 

NhlED commcnt 22.a. Scctlon 5.2.9 Pleaso clarify within tho text 0 1  the RFI 
roport, tho intcnl or purposo 0 1  presonting Tablo 5,2,9-1, 

LANL rcsponsc AI  tho ond of tho first paragraph of Soctlon 5.2.9 U N L  will insorl 
tho followtnC toxt: "For each COPC Idontiflod durinp tho scrooning assossmont, Tablo 
5.2.9-1 lndlcatos whothor tho contnmlnant Is prosont at Iovols loss than SALS in the 
outormost Iaboratory samples on LI bounding travorso at a speclflc dlstnnco downgrtrdionl 
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from tho TA-16-260 outfall. Contaminanis presonf at lovols loss than SALS aro boUnUOd 
latorally rolotivo to SALS." 

NMED comncnt 22.b. Socrlon 5,2,9 L A N 1  Should prosont IhO trclvorsos rohllve to 
EPA Roglon 9 rosidontial PRGs in addition to tho Industrial PRGs. 

LANL rosponsc 
to €PA RCgiOn 9 PRGs. LANL would liko to clarlfy that tho travorscs shown In Figuro 
5.2.9-1 and the status of bounding autllnod in Tablo 5,2.9=1 arc prcscnfod rolativo to 
SA&. Tho toxt as written in nor clear on thls phi. I A N 1  wlll roplaco tho sontcnco 
'Thoso traVorsQs aro bounded rolativo to EPA Region 9 industrlnl PRGs' with "Although 
these travCrsQS arc not boundcd relative to SALS (€PA Roglon 9 rosldontial PRGs), :hoy 
aro bundod rolalivo to EPA Region 9 PRGs lor industrlal soil," Tho industrial PRG 
bunding travQrScS nro not shown. 

Tho travorsm rolative to SALS om OqulvalOnt Io lrnvertos rolatlvo 

NMED commont 22.c. Soctlon 5.2.9 U N L  should lncludo load, chromium and 1,3- 
dinilrobonzono In Tablo 5.2.9-1, 

LANL rcsponso 
chromium and 1,3 dinitrobenzono" 

Bolow is an 3ddition to Tablo 5,2,9-1 that ineludcs load, 

ADDITION TO TABLE 5.2.9-1 

e 
NMED commont 23. Socflon 5,2.11 .l LANL should s ! m  that concGntrations aro 
'grcator" not 'larger". 

LANL rcsponsc 
LANL will convcri "greater" io 'larger". 

N R E D  commcnt 24. Section 5.21 1,2,1 Adding tho pond and dam to Figure 
5.2.1 1.2.1-1 would aid in visualizing tho  proposed activilic?c,. 

LANL rcsponso 
Attachment L This modified ligurc schomaticaily shows the locallons of tho pond and dam 
rol=r!ivo to tho sampling localiiios. 

In the last sentenm of Ihc first paragraph 01  Scction 52.1 1-1 

A modifiod version of figure 5,2,11.2.1-1 Is included as 

NMED commcnt 25.0. Scction 5.2.1 1.2.3 LANL must ensure that represontatlve 
and confirmatory sampling for HE will occur. Tho HE scrooning kit has a dotectlon limit 
of 100 ppm, whereas the SAL for HE is I S  ppm. 

LANL rosponsc 
screened using the RDX D.Tcch immunoassay kit, which has a detection limit of loss- 
than 1 ppm. In addition, LANL has takcn additlonal laboratory samples in tho boreholes 

All locations where HE spol test rosults are negativo arc! also boing 
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dtillcd thus far during tho FY 1997 1101d campaign, to addrass concerns with IhQ 0-Tech 
immunoassay kits that wore exprqssed in discuSslonS with NMED. 

NMED commcnt 25.b. Soctlon 5.2,11.2.3 LANL should also consult NhlED DOE 08 
in tho re=sithg ot boroholos to the loation of pophyslcal 3nomalias. 

LANL rcsponsc Thus far, U N L  has discussed ro=siting ot boreholes with HRMB 
roprosenllllivcs. Those discussions occurrdd In meetings on April 15, 1997 and Octobor 
9, 1997 and wero subsoquontly communlcated in wrlllng to HRMB. In tho futuro, LANL 
will consult 4 th  elthor NMED DOE OB or NMED HRMB prior to ro-siting Soreholos. 

NMEO cornmcnt 25.c. Scctlon 5.2.1 1.2.3 LANL should also prosont the sampling 
locatlons, dopths, alc. providod in tho toxt (pages 67 and 68) as il tablo !or cloriflcntion, 

LANL rcsponsc 
providod In Tnblo 2S.c.-1 (bulow). Noto that those locations and sampllng depths h a w  
boon modified following discussions wlth HRMB durlnp April and October of 1997. Noto 
also that oddltlon3l laboratory somplos wore rakon In most of thmo 9oreholos. 

Thcso stlmplo locations, depths, otc, as outllnod in this SAP are 

. .  

1 2 j  total depth 

2) tolal depth 
1 2  At Icas.1 70 tt E ~ r j  5 f t .  I )  0-5 f t  
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12 
(opilonal) 

." . 
'- 1 

I.,. 

75 ft - At toast 70 ft Evorj 5 It. 1) 0.5 f t  
2) 1O:tll dcpth . ,  south 

continqnnt 

" . . .  b. Additional scrccning samses will bo locatcd in fracturcd :ones or wot areas, 

NhlED comrnont 25.d. Section 5.2.112.3 LANL should also provldo W O I I  
construc!ion dlagrams In RFI Workplans to obtain prior regulatory approval. 

, 

LANL rcsponso Woll construction dlagrams are included as part of Attachment J. 

NMED commcnt 26.n. Scctlon 5.2.11.2.5 Aftcr onc yoar of quarterly sampling 
(lor HE, VOCs, lnorganics and anlons), LANL should ovalu3tc tho 6313 obtcllnod from the 
~ l luv la l  wolls and discuss the results with tho Administratlvo Authority to dotormino if 
continued sampling would onhanco thu invostigntlon. 

LANL rcsponsc 
and anlons), L4NL will ovnluarrt tho data obtainod from tho nlluvlal wclls and discuss tho 
rosUlts with tho Adrnlnistrotivo Authority to dofcrmine if continued sampling would 
enhance tho invostigatlon. LANL anlicipotos that tho alluvial wclls will bo cornplctod and 
dovolopcd by th3mbCr 1997, thus those discussions will be tcntativcly schodulod for 
Oocombcr 1998. 

NMED comment 26.b. Scctlon 5.2.11.2.3 Plcasc clarify which of the 2 
WOlVbOrQhOlo locations 310 accessiblc and tentatively accossibio and dice uss what will 
occur if a borehole is found to bo compiclcty inacccssiblo. 

LANL rcsponsc Tho wcstcrnmost alluvial woll locallon and the fourth-from-tho. 
wost (so0 Figure 52.11.2.1-2) near MDA=P 8ro easily accessible. Tho other thrco aro 
patonlially lbss accessible. IANL currenlly anticipates bblng ablo 10 accoss PII flvo 
locations using available drilling technology. If a borchole location Is complctoly 
inacccssiblo U N L  will consult with NMED DOE OB and /or NMED HRMB abut  
altornativo borchole locations, 

' .  

kftor ono yoar of quarlcrly sampling (for HE, VOCs, lnorganlcs 

., 
c ... 

I - 

NMED comment 27. Appcndlx A, Analytical Suites: See Commcnt 7. 

LANL rcsponsc 
including non-lotectable Concentrations. This attachment will be included as part of 
Appendix A 

Attachment G provides a cornpilalion of 311 analytical data, 

NMED comment 28. Appcndix 8, Table B-1 A crosswalk bctwecn rcquost number 
and PRSJsamplo location would bo cxtrcmoly usoful. 

LANL rosponoc 
is providod as Attachment M. 

A crosswalk bolwocn rcqucst numbers and P RSlsmple locntions 

Provislon of this ~nformotlon Is a programmatic Issue, which may be addrosscd In futuro 
programmatic discussions, 
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NMED commcnt 29 Appcndlx C, Soctlon 1 LANL should porlorm or othcrwiso 
lncludo a comparison of wator balcrncos for oath of tho potentially affoctod springs and 
sccps included In Tablo C.1, 

LANL rosponso 
occurrod on Septombor 9, 1991 noto that tho catlon sum/anion sum balanco that is 

Por discussion In a totcmn with Kim Hill (€PA and H f i M B )  that 

roqUQstQd IS aVailablG In Table C.8. 

NMED comment 30.0. Appendix C, Scctlon 2, LANL should CiQarly indicato tho 
namos and locations of all background sprincs (p. C.2, flrst paragraph) and provldo 3 
summary of tho background wator chemistry data. 

LANL rospanso LANL will roplaco tho following sontonco: *Two springs, Burninc 
Ground and SWSC Uno, appoar to issuo from TshiroCo Subunit 3, and ono spring, Mmin 
Sprtng, appears to issuo from Tshirogo Subunit 4" with tho following text "Throo 
springs and two soops havo baon idontifiod at iA-16, Burning Ground spring, SlVSC Llne 
spring, and Martln sprlne all appoar to issuo from near tho Tshlrogo Subunit 3 4  
contact. Tho formor two issue from tho south wall of Canon do Va.11~ northeast of TA-16- 
260, Manln spring dlschargos roughly 3000 ft  southonst of TA-16-264, Two 
tntormlttont soops, Potor Seop and Flshladdcr Soop, roprosont tho alluvlsl dlschargo of 
wator In Canon do Vo110 wost of  tho Intorsoction of PRS 16.021 (c) with Canon d0 Valto 
and of watdr In a tributary to Canon do Vclllo downgradlont from the TA.16.340 outfall, 
rOspOCtlvOly." Curront olovation data suggests that all thrw sprlngs Issuo from vory 
noar tho unlt 3 4  contact, 

The background water chomlstty data Is Includtxl as Attachment N. 

NMED comment 30.b. Appendix C, Scctlon 2. Flgure C-1 should bo rovlsed to 
clearly lndicato tho sampling locations mor0 so than NPDES outfslls. 

LANL rcsponsc 
NPDES outfall desi~n3tions have bean removed and sampling locations have beon more 
cloarly dolinoatod. 

A rovised version of Figuro C-1 Is Included as Attachment 0, 

NMED comment 30.c. Appcndlx C, Scctlon 2, LANL should include tritium and 
oxygon-18 in Table C.2. 

LANL rosponsc 
trittum and oxygen isotopes, Nota that the analytlcal precision 01 tho stablo iso:ope 
snalyscs (in por mil), rathcr ih8n a detection limit, is an appropriate measure of tho 
analytical sensitivity of this technlquo, 

Tablo 30,c,-1 (bolow) prcscnls the roquostod inlormiltton for 

TABLE 3O.C.-1 
METHODS Of CHEMICAL ANALYSIS AND DETECTION LIMITS FOR WATER 

SA 1'11 P LE S 

I I soectrometor I 
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NMED cofmont  31,s. Appcndlx C, Scctlon 3.0 LANL should provide a tabulation 
of tho SALS and background concontrations for thoso anatyras prosonlcd in paragraph 3, 
pago C-6, Table (2-3 and paragraph 3, page C.13. 

LANL r6sponsc 
occurred on Seprcmbcr 9, 1997 M N L  will provide this informalion on lhose anaty:cs in 
paragraph 1: on page (2-6. Tho analytes discufsed in this paragraph arc barium, 
manganoso and RDX. Thoso data are provided in Attachment P. 

Per discussion in a telecon with Kim Hill (EPA and HRME) that 

NMED comment 31.b. Appcndlx C, Scctlon 3.0 LANL should define the acronym 
"NO- in paragraph 31 page C-13, 

LANL rcsponso NQ is nilroguanadine, a liquid HE used occasionally at TA-16. 

Rofcronccs 
Blako, W.D., F. Golf, A.1, Adam,  and D, Counco, M a y  1935. "Environmental 
Gcochomistry for Surflace and Subsurfacc W m r s  in lho Pnjarilo Plateau and Oullylng 
Areas, New MQxiCO," tos Alamos Nalional Labratory Report V1-129t2-MSI UC 903, 
Los Afamos, Now Mexico. (Etakc ct at. 1995, 1355) 
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Attachrant A - Commont 1.0. 

Pcrtlnont soctlons of thc QAlQC plnn for the FY 95 TA-16 Flcld Campaign 
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OU 1082 Site-Spccific Quality Assurancc Projcct Plan 

1.0 Introduction 

This sitc-specific Quality Assurancc Projcct Plan (QAPP) hu bccn wrincn following 
guidancc ptwcnlcrl in thc Environmcntal Restontion (ER) Projcct Quality Assurucc 
Projcct Plan (QAPP), The QAPP is incIudcd in thc latcst version of the Instalfauon Work 
Plan (IWP) currently undcr rcvciw by hhc Environmcntal Promaon Agcncy (EPA). 

The primvy objcctive of collecting QPLIQC smplcs is to uscss the q d t y  of sampling LTd 
rncasurcmcnt techniques. The QNQC smplcs may also bc used to aid future dccsionq 
about specific samplcs and potcntial rclcm sitcs. Thc following objcctivcs will bc mct 
using QNQC smplcs: 

to provide hiformation OII ncgativc b i u  
10 c s h a t c  samplc collection md total mwurcment  mor 
to evdwtc if thc data is complctc, rcprcscntativc, and compmblc 

/ QMQC smplcs typically submittcd a!! part of cnvironmcntal sscssment programs that 
protcct against falsc positivc rcsults will not bc submittEd as part of this plan. All positivc 
results wdl cither be ;tcceptcd LS ; ~ ~ x u ~ ; l t c  or, if thc rcsults arc in question, will be confirmed 
by re-sampling the location in doubt Rc-sampling will be less cxpcnsivc and mon 
occur;~tc than collccMg numcrous routine QA smplcs used to disqualify faIsc positive 
rcsults. 

Section 2.0 discusscs ticld QNQC samplcs, Section 3.0 dcscribcs laboratory QNQC 
smplcs, Section 4.0 discusscs othcr significant issucs. A summary of QNQC samplcs is 
includcd in Tablc 1. 

2.0 Ficld Quality Control Samplcs 

Tlw typcs officld QNQC samples will be collected at OU 1082: pcrformxncc evaluation 
(PE) samples, collocated field duplicate sunplcs, m d  Rinsate Blan);s. PE samplcs arc uscd 
to chcck thc mcthods of rhc subcontract laboratories for data validnuon, Collocated 
smplcs mcuurc spatial variation ofcontamhimts nnd Rinsatc b l a h  cvduatc 
dcco n m  in a tion pt occdurcs I 

Trip blvrks and ficld blanks will not bc collcctcd. Typically, thwc smplcs identify fdsc 
positivcs resulting from m b i c n t  conditions or cross contamination cffcct.. At OU 1082, 
positivc rcsults that are suspcct will k vcrificd by rc-sampling, Rc-sampling is cxpcctcd to 
bc significantly morc cconomicd (and more accmtc) than collccting mult ipk ficld and trip 
blanks due to the low probability of discovering multiplc with conmination abovc 
screening action lcvcls. 

3.1 Pcrformancc Evaluation Samplcs 

M a ~ r i a l  for the high cxplosivw (HE) PE samples will be obtained from LANL sourccs; 
othcr PCOC PE smplcs will bc purchased from off site sourccs. The PE soil will k 
supplied in bulk and placcd in sample containers dong with thc cnvironmcntd smplcs. 
The QA objectives of thcse smp1c.s arc: 

u, c v d w t ~  thc accuncy of labontory proccdurcs 
to chcck laboratory rccovcry of HE constituents to cvduuc matrix effects 



Thc PE s;unplc< will bc c o l l ~ ~ t c d  at a rate of 1 per 40 (2.S %'o> and will providc sufficient 
statistical infomation to m w t  thc QA objcctivcs. Wowcvcr, PE smplcs will not be 
collcctcd at OU 1082 if thc ER Ropm bcgins scnding PE sunplcs for the cntirc proprun, 
If thc ER Program bcgins to t a t  cdi-sitc labontory mcthods for all LAN1 smplcs, PE 
smplcs will not bc ncccssvy from individual Ficld Units and sampling cl'forts. 

2 2  Collocated FicId Duplicntc Samplcs 

Ficlc! dupficstcs will bc collocated with othcr ftcld uscssrncnt/chanctchtion smplcs. in 
ordcr to attain the r n ~ x h u m  QA data, the ficld duplicalc smplu will bc collocated with 
smpIcs showing positivc ficld screen data on indicator p m e t e r s .  Field dupliwm w i U  
be collcctcd at a mk of 1 pcr 20 (5 %) as recornmcnded m thc Gcncric Quality & m c e  
Project Plan (QAPjP). ...- 
2.3 Rinsatc Blank Sampfcs 

... 1 

Two Flinsatc smplcs witl bc CollcctEd d u h g  thc hitid sampling phase of the field 
campaign, Onc rinsatc sample will bc collcctcd from manual mpl ing  quipmcnt md ono 
smplc will bc collcctcd from drilling cquiprncnt The low frcqucncy for collecting rinstitc 
blanks is justilicd bcausc rinseate b 1 . d  rcsults arc only uscd to providc hformauon on 
cross-contamhation and potcntid falsc poitivcs. rhis information will bc attained through 
rwampling as cxplaincd above. In addition, dcconmin;ltion pr6ccdun=s arc controkd by 
a Sud;lrd Operating Procedure (SOP) ud previous ficld cfforts conducted by ICF KE at 
L&NL h s  vcrilicd that pmcnt dcconminztion proccdurcs ;VE adcqutc, Thc smplcs wiU 
contirm that prcscnt dcconmination proccdurcs arc also adcquatc at OU 1052, 

2.4 Matrix Spikc Samplcs 

M m k  spkc smplcs providc uiformation on thc cffcct ofsmplc matrix on the labontory 
~ d y t i c a l  mcthodology (prccnt rccovcry) and providcs a mcuurc of thc precision and 
xcuncy of thc xndysls. Matrix spike samplcs arc g c n d y  rcquircd by the mcthod Cor 
chemical malyscs, Typically, the subcontract labontory will not require additional mattrid 
in ordcr to pcrfotm chc MSRVISD: howcvcr, for organic mdyscs in waters, uiplc volumes 
wiIl bc rtquircd. Thcsc samplcs arc not anticipated st TA-16 during thc 1995 sampling 
scuon. Additional mcthod spccilic QC may be prfomcd by the subcontract laboratory. 

3.0 Typcs of Laboratory Q N Q C  Snmplcs 

Labontory QNQC samplcs arc mcntioncd hercin to complctc thc QMQC smplt schcmr. 
Four typcs of QNQC samplcs arc prcpucd by thc labontory to verify the qudity of 
internal procedurcs. Thc fqucncy  of thrsc smp1c.s vruics among laboratories and arc 
dcsigncd by each labontory to meet thcir individual n d s .  

3.1 Laboratory Blank Sample 

Thc labontory mgcnt  blank is pnparcd and ;tnalyLEd by the labontory to dcrnonstntc that 
idcntificd constitucnts rn not a rcsult of labontoy contunination. 

3.2 Calibration Standards 

Calibration standards arc p r c p d  to covcr thc expected conccntntion mgcs of samplcs 
bcing malyzcd, Thcsc standards ;vc used to providc 9 standard relationship bcnvccn 
nnalytc conccntntion and i n s m c n t  rcsponsc, 
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3.3 Spikc Samples 

Spccificd conccntntions of surrogate compounds arc spikod into cach blank calibntion 
smdd and cnvironmcnd samplc for organic udyscs, Pcrccnt rccovcria arc cdculatcd 
€or each surrogatc. 

3.4 Laboratory Duplicates 

Subsampla ;ut indcpcndcnuy malyrxd and compared to dctcrminc labontory 
mcL!surcmcnt error. 

4.0 Dcvintions from Prcscribcd Sample Plan and Analytical Mcthods 

During h e  implerncntxion of thc RI;I Wcrk P h  in thc field. u n p h n c d  insmccs can 
occur th3t will rcquirc deviations from prcscrikd Work Plan initiativa. Dcvintion.5 from 
the samplc plan occur when rhc nature of the samplc Iocation renders the prcscribcd sample 
rcquircmcnts hpossiblc to mccc. For analyticzl mcthods, a changc in rncthcd is necdcd 
whcn rhc ;maifid method's limit of dctcction for a FCOC is grcater than thc SAL,  The,, 
following subscctions will discuss propcr protocol for dcviating from samplc and wdyucal 
mcthcd rcquhmcnts prcscribcd by the R l 3  

4.1 Contingency Plans 

kr any CUE whcn samplc rcqukcrncnts prcscrikd by thc RI=I cmnot bc satisfied, thc ficId 
tcam Icctdcr (FTL) will bc consultcd for guidance. T i c  FR will decide thc p r o p r  coursc 
to proceed with siunpling activitia. 

3.2 Estimated Qu;lnitation Limit5 

To dctrrminc X tlic prchcnt :~nalytical rncthods wcrc suiublc for Lhc PCOCs at OU 1082, 
thc dctcction limits for :malyscs wcrc compnrcd with thc PCOC S L 5 .  Not dl thc DCWs 
haw csbblishcd S A L  i n  LAYL soils, For thosc that h v c  S A L S ,  thc SAL limit is above 
thc labontory mcthod dctcction limit. Also, thc majority of PCOCs that do not have 
cstablhhcd S N S  Iiavc vcry low 1abor;trory mcthod dctcction limits (bclow 5 ppm in most 
instrmccs), For dicsc rcaons changes in ;tn;lytical mcthods bccnusc of' EQLs nccd no[ be 
rcqucstcd of Uic subcontract labontorics. 

5.0 Non-toutinu Chcmical Rnnlyscs 

Chcmicd analyses for KE will bc p c r f o m ~  in thc mobilc chcmicd vm (chcm v u )  for 
smplcs that t a t  positivc for HE on thc HEspot LCSL (>l.OO ppm). Thc andyhl mcthod 
pcrformcd in thc chcm v m  uscs ;L high pcrforma~~cc liquid chrom;ltognphy (HPCL) 
method, similar to the SW-$46 Mcthcd 8330. Thc dctcction limits for thc chcm van 
method uc compwdblc to Mcthod S330, but this ncthod includcs less rigorous &a 
confirmation han the spcciali7d mcthod. Adcquatc numbcrs of chcck standards will bc 
run for QA purposcs and 10% of thc samples analylcd will bc scnt  off-site for Mcthod 
8330 mrrlysis as an additiond chcck on thc chem v u  method, Afso, a pmcribcd n u m k r  
of the PE samples will bc andyrrd by thc chcm van. Thc numbcr of PE s m p l ~ ~  wiU k 
proportional by pcrccnhgc of HE M o w n  svnplcs analy7d by tlic chcm v u .  

6.0 Conclusions 

This sitc-specific QAPP dcscribcs thc QM$ samplcs nccdcd to zscss the qudity of dm 
that will be used to support Ml dccisions at OU 1082. Tfiis plan also addrcsscs unplanned 



Jcviations from prcscribcd RSI requircrncnts and Ihc protocol for thc non-muhc m a l y s ~ ~  
pImncd at OU 1082. Thc k l d  QNQC samplcs dcfincd in this plan dcviatc slightly from 
those rccomrncndcd in chc Gcncnc QAPjP. The field QMQC srunplcs wcrc sclcctd to 
mcct ER QAF'P guidelines and spccific OU lOS2 QA objcctivcs in thc most efficient and 
cconomicd manner. 
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Atuchrncn! E 

Thc analytical mclhods uscd for the ana1y.w in this rcport follow thc SW-846 mcthodology 
approvcd by thc EPG Thc mcthods b a n  dctailcd in Tablc 1 below. Fudicr information 
about the spccific mcihod can tx found in thc appropriate SW-$46 method description. 

Table 1 

Analytical Methods Used 

a 

e 
Pagc 1 

J3'A SW-846 Analytical Method Andy tcs 
M c th ad . .. 

6UlU inductively coupled p h m a  duminum,  anumony, banum, beryllium, 
emission spectrosc.opy cdciurn, cadmium, cobalt, chromium, 

copper, iron, magncsium, mangwcsc, 
nickel, potassium, silvcr, sodium 
vanadium, zinc 

'1 uuo Gmphm tumaw atomic m n i c .  Icrtd, sclcnium, thdkurn 
absorption spectroscopy 

7470 Cold vapor atomic mercury 
absorption spccuosconv 

YUlU C'olometnc cyanidc 
spectror~ ho t om etqf 

8Ub: 1 Gas c hrom ;I tognphy/ 
clccsron capturc dctcction 

X26# Gas chromatogtqMmus volarilr organic compounds 
spccuoscopy 

8270 Gas chrornatograph/mass scmi-volatile organic compounds 
spccLroscopy 

833U High pcnormancr: llquld high cxplosivcs 
chromatography 

-.- lnductivcly couplcd p l u m s  total u m i u m  
mms spcctrorncuy or kinctic 
phosphorcsccncc analysis 

pesticidcs and polychlorinatcd biphcnyls 
(.a Appcndix A of PtFz Rcport 

(.sx Appendix A of RFI Rcport 

(scr: Appendix A of RFI Rcporc 
Tablc A-4) 

(set Appendix A of RFI Rcport 

' 

1 Tnhlt. A-5) 

Tahlc A-3) 

TA~c A-6) 

Scmi-volatile organics and mculs wcrc also analyzcd by the Toxicity CIianctck&ic 
kaching Proccdurc (TCLP) for the purposcs of futurc WLSU dispo,d. Thc TCLP mcthod 
is dcscribcd in SW-846 Method 131 1 and 40 CFR 261.20 through 261.24. 

Thc demtion limit! for thcsc; methods can bt: *sun in the atnched dam tab1c.s (Amchmcr,t 6 
of this rrlsponsc). In gencral, thc analytical mcthods dcscribcd abovc wcrc able to achicvc 
dctcchn limits suitablc for decision making purposes. 

Thc nngc  of dctcclion limits for h o x  volatilc organic compounds with thc Iowcst dctmtion 
l imia  (ix. not including vinyl chloride, acctonc, ctc.) was 0.005 ppm - 0.008 ppm. 
Dctcctcd vducs for total unnium rangcd from 1.42 to 6.98 pprn. Tic dcttxtion limits for 
f.hosc inorganic compounds which wcrc not dctccRd or infrcqucntly dcttxtcd m l is td in 
Table 2. Inorganic analytcs not lisrcd in Table 2 w e e  prcscnt in all umpicc  at Ievcls abovc 
the dctcction limit, in most cuts at lcvcls at leust twice or t!m times dic dctcction limit. 



Auchmcnt E 

BCrylllUm 
f Cadmium 

Cobalt 
Cyanide 
MCKllp 
k l c m u m  

Tilvcr 

Table 2 

0.42 - os2  
us2 - u.8S 
1.t) - 4.3 
1.r) - 2 
U.Ul - u.us 
u.zb - 1.3 
u.52 - 0.85 

In somc cuts involving high cxplosivcs and SVOC ualyscs, the detection limits m 
clcvatcd. This is duc to thc vcry high mounts of high explosives found in the. mplcs .  
The high lcvcls of contamination rcquircd signZcant dilution of cbc amct down to vducs 
of 5Oa, timcs lower than the original conccntntion. Significant dilution, occumng in 
request numbers 563, 1173, and 1265 LS well as m p l e  0316-95-0019 in rcqucst number 
972 for SVOCs, causa a proportional and unavoidablc increase in thc dcmtion limits, 
LA% acknowkdges that these Iocations will need to be xsmpIed in the fum oncc the 
major HE contamination has becn reduced. R c m p l i n g  at that time will dctcminc if minor 
contllmindon from other HE constituents rcmains at thcsc . m p k  locations. Analytical 
tcchniqucs should bc ablc to xhicvc conmct rcquircd detection limits oncc thc signhicant 
contamination h s  b w n  rcducad. In the remaining E w n p l c s ,  detection h i &  nngc from 
0.15 ppm - 0,19 ppm for thc nitrotolucncs, HMX. and RDX to 0.05 ppm - 0.10 ppm for 
thc remaining HE Ytalytcs. In thc rcmdning SVOC samplw, the m g c  of detection limb 
for thosc SVOCs with thc lowcsr dcuction limits (Le. not benzoic acid, benzyl alcohol, 
ctc,) was 0.33 ppm - OS5 ppm. 

Chaptcr 4 and A p p n d i x  B of thc q o n  contain the QNQC documentation associated with 
rhc data and arc summruizcd hem. All simple clan prcscntcd in this rcport wcrc analyzcd in 
nccordancc with thc LANL connctual sutcrncnn of work for individual laboratories u 
well as the Quality Assunnce Project Plan. Thcx documents dicta= spccific QNQC 
protocols, Table 3 contains a list of QNQC samples u x d  during Slunplc analysis and the 
purposc of that QNQC .mplc. 

0 

0 
Pqc 2 
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QA/QC Snmplc 
Labontory Blank (usually a 
c l m  water rmple) 
Labontory and Ficld Uuplicatcs 

Surrogate (a chcmicdy similar 
compound added to EL samplc) 
MELtnJC Spkc (3 Smplc 
containing mactadditional 
mounts of chemicals in the 
SUitC) 

Lbontory  Control Samples 

htcrnal Standards 

Table 3 

Pu rposc 
To indica@ thc prcscncc 01' conmmation originating at 
thc Inboratory, not at thc sitc. 
'fo cstirnarc andytical prcclsion and the dcgrcc of 
.mple hrtcropmity. 
To mcmm thc cilicicncy a i  thc tunction process and 
to indicate a ptmtid phvsical or chcmical interfcrcncc. 
To mcawc thc cilicicncy of thc cxmcuon prmws and 
to indicate ;L potential physical or chemjcal intcrfcrcncc. 

'1'0 ustxs insuumcnt periormancc and indicatc potcn tial 
samplc inmfcrcnccs. 
'Ib ;LSSCSS mxmrncnt pcnbmancc and indicate potccntial 
samplc intcrfercnccs. 

Thc QMQC mults for u c h  analytical sui& iue summariixd bclow. 

Total uranium analy.sc.s ;m: valid for LLSC without qualification. Duplicate rcsults wcrc within 
Ihc acccptable nnge. No QNQC problcms ;vc associated with thc uranium data. 

No QMQC problems wcrc rrssociotcd with thc one pesticide an;llysis conducted. 

Many inorganic data wcrc qualified during bascline validation for ;L vyicty of reasons. Thc 
most common reuon was due to poor duplicate rccovcty usociatcd with smplc 
hcterogcncity common in thc highly conminatcd soil smplcs from this sie. Anothcr 
common problcm was poor spike rccovury. nlcsc occurrences did not impact dccisions 
made at his site, although bises due to lhcsc QMQC problcms werc taken into 
considcntion during Ihc dccision making process. Thc only other QMQC problem notcd 
conccrncd mcrcuv cdibration, which cauxd some mcrcury d m  to bc U-qualified. In all 
casu, the inorganic data obtained is valid for thc dccisions madc at this site. 

VQC samples ;rssociatcd with rcqucst numbers 1102 and 1222 had no signibcant QNQC 
problcms other than minor labontory conkmination of the blank samplc. VOC samplcs 
0316=95-0044 through 0046 asscxiatcd with request number t 173 were rcanaly;?cd due to 
significant QNQC problcms. Although the reanalysis improved d i t  quality of the mult, thc 
rcmaly7xd d u b  werc still qualified duc to one low intcrnal standard and two low surrogate 
rccovcri~. The effcct of thcsc two QNQC results places ;I low bias on the few VOCs 
detccted and adds unccdnty to Ihc dctcction limits indicaud for the rcmaining undctcctcd 
compounds. In no c3sc was any VOC data rejcctcd during bucline or focused validation. 
Alt VOC data is useable for dccision making p u r p o . ~ ~  although bias indicatcd by 
qualification was taken into considerxion. 

QNQC issues usociated with the high cxplosivcs data arc a function of the cxtremcfy high 
Icvcls of'HE contamination found ai this site. Samplc variability and poor surrogate 
rccovery arc common problcms in highly contaminated samplw It is assumcd that the 
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highly contmhatcd arcas at this sitc will k mitigated and rcsllmplcd in the t'utun: to cnsufi 
that chc rcmcdistion WLS cfftxtivc. Andyticd dau obtained from I u s  conminatcd sites 
showcd no QMQC problems. All HE d i u  is considered wablc atthough the highly 
conminatcd smpk v d u u  arc not considcxd as a c c ~ ~  ~s othcr mrnplc vaIucs at this 
sitc, 

SVOC rcsulrs had similar QNQC problems as thosc for BE discuwd above, due u) the 
high ;cvcls of HE conmination at sitc,Thc cffai of thc high lcvcls of contunination 
causcd an inctc;rst: in detcction ticmits LS discused abovc. Othcnvisll the most common 
QNQC issuc was minor laboratory contamination in thc blank samplc, causing a n u m b  of 
dctcctcd phthahtc vducs to bc qudificd 3s undcuttd. Thc prcscncc orphthdaks in thc QC 
bl- as wcll is the a d q u c y  of thc duplicate m p l c s  Cor SVOCs 311: t'urthcr discussed in 
chaptct 4 of this rcport. Other QNQC issues alfcctcd a fcw SVOC synplss .  Smplc 0316- 

not cxpoctcd to signifrmtly d f c a  the quality of rhc sample nsults. Smplcs 03 1695- 
0048, -0051, and -0053 associated with rcqocst number 1102 wen: affcctcd bv ;L low 
intcmal standard rccovcry. This dfwtcd thc following SVOCs: di-n-octylphthd;lstc. 
bcnzo(b)iluomthcnc, benzo(k)fluormthcnc. benzo(a)pynnt, indeno(l,2,3-cd)pyrcnc, 
dibcnzo(a,h)anthnccne, and bcnzo(g.h.i)pcryltnc. Thc d m  for thtsc seven compounds 
wcrc rejected in samplc 03 16-9S-OO5 1 and -0053. and thc dctcction limits for thew w c n  
compounds, which wcrc undcmtcd, wcrc considcrcd cstirn3tcd in smplc 03 16-95-OOJ.S. 
Thcsc xvcn compounds wen: not dclcctcd h my of the 27 nmahhg SVOC samplts. 

9s-0024 r n k d  holding timcs by onc day, This minor deviation from tbc tcquired limit is -. 

In conclusion, the most significant QNQC problem associated with this sct of dm is the 
clcvatcd dctcction limits for HE and to ;L 1cs.w w e n t  SVOCS, duc to thc cxmrnc levels of 
contaminstion in thc soil samplu. Wowcvcr, thc samplcs affcctcd by this will lx 
rcmcdiakd and m p l c d  in thc future. Thc accuracy o f h c  d m  is sufficicnt to indicate that 
Uicsc sampic. arc scrious problems and nwd mamination. The oh= QNQC issuc 
concerning this dau  sct is rclatcd to poor sumpc,  mmix spike, m d  intrrnal standard 
rccovcry. This problem was serious enough to cmsc some VOC, SVOC, and inorganic 
data to bc quaiiticd. Howcvcr. only 14 values in two SVOC smplcs wen= rcjcctcd duc to 
this QNQC problem. The rcmining data is of sufficient quality to makc thc decisions 
p n x n t c d  in this rcpott. 
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For nonmurlna onalytlcal oaMws (NRAS), wnich induce otf-ske anatytiml SOMCOS, 
field aw!ysas, and fmld m e ~ u r o ~ n ~ ,  vorifhtion cntena must be sated In the SA? 
or SOR7'hes.o vonficatlon, or aetopfance, cmorla am most ofliciontfy usad man they 
am p m d o d  as a choddist or data roviw SOP. The qualifier, that haw W n  st~pu- 
Iatod tor the r0utliM amtytical SOMCOS should ba used to p m d @  consistent aata 
qualifiers wrthin FIMAD.The SOP must also pmwde mason eodes tnat an! appmpri- 
ate lor the specifw: nnatyms. In the c3.s~ of NRAS, the vcnimtion and baolinc wlida= 
tion cflena should be combined.This will cmate a slnglo set of requirements that must 
be met. Data falling w e  roquhmam will tx qualified and rcuon codes wll 3e 
atwwd. 

For NRAS, the SAP must provide the follmng: 

the probloms3ecilic wnfiation and Saselina validation cma- 
rw (the analykal d m  generator must be mOe a m  01 ehoso 
CnteM). Note that it me nonmutino s e ~ #  closoly resembles 
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AUTOMATED 
PROCESS I 

I 1 Y u  

I 1 

Figure 0.1. The data vcrlficationhascllm vnlidntion process. 
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. 02 FOCUSED DATAVAUDAIION 

The purpose of focused data Mlid;lt)on Is to determine tbe technical adequacy of 
merrsummem data m e n  - the data are qualified as deficient during the verificatiod 

bascllne validation prpeess, Fo~~example, when holding times 
we exceeded, intarterencas am present ardtaetr EUB CleteCred 
In the laboratory blank, poar sample m r y  b indicated, or 
muttipb detidencies are noted, a tocused validation may be 
requimd to assist in the determinaeon ot data adequacy tor 
tho intended use; 
tao RQA process requires additional infomation about tho 
~nabiliry or uncertainty ot me reported data: or - me DQA p m s s  requires addtdOm1 Information atxu the 
data quality prior to making n data use decision because of 
anomlres detocted in a Uaa set 

Figure 0-3 depicts mre focused Mlidatlan usually OCCUIS in the W A  process. 
Focused data validation usually occurs as P resutt of specific data use questions mat 
arise dunng ths DOA p w s s ,  whlch is descrhd in Sedan 03 of this document 
HoweJer, unusual, exeessrve, or potentklty htal6eMendes noted in tne m p m  tor 
data ~r l f ika~onbaselhe ::lidation may tnggerfocused wlidatfon a an initial step in 
me OQA pmmss. If thls auwars to be !he case, the %Id unktechnical team is nbufii  
through approprate qualifiers and mason codes in FtW and must make adecision 
as to whomet ne based miidation should be inkkited during DQk 
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Oovolop a plan lor additional aaw 
colloaion 10 support tho screenrnp dewion; 

colket any addttloml data required 

Figure D-3. The datn quality assessment process. 
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- analytkal u m ~ n l y m ~ I U r y ,  e s ~ l y  wnen results we 
dofa to adon throstlolds a W o r ~ ~ r i q ~  ltmk 

D3 DATA QUAUrY ASSESSMEKT: RECONClWATlON 
(SAP) 08JECTfVES 

Data quality assessment @OA) k a d m  an&ysis and interprewtlon process tnvahring 
sddn*jflc and sfatwutl Bv3lwO'on of dam sets to determme H ttay are sutlkhnt to 
support spedJic decislons,7'0 rmolemant me DQA procass, the dam anatyst wilt wrk 
dosety Wm a muttjdlsupllnary tern,  potemhlty lndudlng Mw fleki team bador, data 
mannger. cherniz mtistkfan, mk pssossor. and earth xlon;tisS, Figure 0-3 ~rWiUcs 
an m~ew of the agproach me ER pmjec: uses 10 im$emnt th8 OCA procars to 
dctermlne adequacy to su~pon 3 decision, 

t h o  DOA process inClUdoS o rwiew of tha SAP o b m x  data qudlty mquimments, 
samplin~ Uaslgn, and axplon:ory and conflmtory sratlskal analyses of tne em. 
lnttlally the data analpt will assemble tho dah sot fndudlng fild Infomution such as 
tampls cwrciinates and dcscnptlons and associated field masummem, and review 
any addklonal reports (as,, D mu mlidation ropon). 

PLANHtNG 

WA Usually begins with wlon to ry  data anatysk, inctuding a tignMeant graphical 
component. An interactive st;lWJwl gnphics computer p m g m  is wry usalul lor his 
purposo. Bccause mk process eduates Individual data points W i n  the contaxt of 
ontlre data so%, k can quicMy Mew born SusW dam and enliwl omrvatlons 
mat WUld attect dcciSlOns based on W C  datZ H necos~ary, 3- data can be 
submltfod for focused v;il&tion (sea Section 0201 this document) tb determine wnemr 
thoy resulted from cmm in me data gonornth process.Suspe& and other unusual 
obsemtions may also be Mewed by emN on the natural ewinnmnt and the 
measurement process to eetemine ti they have Sdenttric -tiom, A purd p o s C  
bilhy k that such obsemtlons simply repwent the truo ~ri;rSlllty Inherent in the 
measurament process or the environment. 



Stcrion D 

baving the mta set urnhered, 

- dotormlning H t n ~  oppropnata modla were csunpled; 

judging tha odeqrsocy of tho m p l o  numt>er and locations, 
gwan ma updated undars4mding of the problem; and 

datomdning If tne undersanding uf the pnMm changed s l m  
m0 
field team. 

W PEW& W u s e  Of ObSeMLhE m d d  by the 

Whilo prot>lcmt on one or mom of tnc ntxrvr! do not automatlcalty rulo oa using tno 
d m  os plannod, they can suggest mat supplamantal u m  must be colloEtod bctorc 
proceeding, 

In some cases, the COW. dcelsion mll be obv~aus by i n t m l o n  of the  data ;or; for 
ample ,  men rcportod mluos ore tar &ow or om untlomy beiow SALS, Provlded 
tmt the sampling dssign vas adequate to suppor: this C~YVIOUS dms~on, tho evslua- 
tion of data adequaeyforthpt decision may teminato anerrno inklal explonrory a n a p  
sis and me site moves forward in tflo aMlmtOd dfXkiOR lagic (UNL '1996, SZZW), 

If me decision is not otruious, ober because me data do not ail point in the samo 
dlrEdOn, or bceauso a! some minor problem w,h the design, Or ii !ho SAP s W i e s  
!ha! the ddslon will be b o d  on tho rauhs of camin statlstiul tests or calculations 
@.e,, on uppor confidence bounds for comfn  papulation panmters), further w m i -  
nation of tho amlytkal d m  Is wulrod. Qualbtiw Mluauon of me onalflical anb 
field dab mil d0:ermino ti 

I Mach 19% QAPF! Ron'sron 0 0-7 
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Match I995 

In genenl, the ds's analyst wtll use the she dm to genentc 
emmates ol total stuoy dmr and to perlorn the aDpropmto 
sbrlstlcal tests at o signHicYlce igJet consistent whh the 
docUmfnakers' daslm IO comml dockdon ems. (Again, K 
tho DQO process ws tol10wOd, then these limtts on dockion 
ern6 wera among rts outputs) In eases Whem me data set 
will be us& to SU?JPOR a no lurthar adon (NFA) proposal or 
some other s;>ealied dedsion otacom, me data analyst 
snould waluate the confidence tsso&!ed umh mis dedsion 
outcame and determine ti the &a am sdfidant to suppor: 
the decision in mt -0. 

I f  M admute level of confidence wi achiovod at the con- 
taminant Eomntntions acwlly obsomd, rhk obsomtion 
suppoRS tho case :ha: dda am suflident to su~wn tha 
proposed W o n .  
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1. INTRODUC710N 
The purpose of this documont is to dontity the risk-hsed assuvtbns and methodobgios being 
usod by Loa Ahmoa National Labfatoy (UNL) ond Si@h kthd Lobomtorim, Now M a x b  
(SNVNM) in the implomenfation Of the COnrMtve octbn p r o c w  wtthin thoir Environmontoi 
Restornth (ER) Projects. Tho Iocchnicol approach for &la colloulon and evalution at LANL and 
SNUNM depends on c1 number of assumptions r o l j t d  to the wy in which dam 41 be u d  to 
support decision-making and risk a s o m e n t .  One of the EA Pbjbds p r h y  mtes is IO desiEn 
and conduct data cerlloctibn advitlos thzrt mi be suifiiient lo'su~n"aoch docision rad0 during 
the ccmctivs action pcoces. LANL a d  SNVNM rccognko t b t  the mgulalon havo find decisim 
auttwdy and hll base their decisions on dato gonemtod by the Lnboratorids, 
Many d the awmptknt that lolbw in the Rh&&sed Gmectke Adm Process ( R W P )  am 
agreed won in tha Ocrcumant of Undarstording (DOU) (NMED et ol. 1995). Specificelty, Annex E, 
Ab Furrhar Act& (NFA) h x e s s  and CnteriP: Annax C, Voluntm{ & m e w s  A&n (Vcl) 
Pmw CVlcI Cniena Annex E, Land Use; Annex F, Clemup Lavalj; Annax GI Saroling end 
AM3rfis Guidelines; ond Annex L, P e d  Mfiarjons (nsWA Module) of the Dou havo 
i n f o r n t h  rdptivo lo ABCAP &!%umptlons, & UNL and SNUNM regubton concur with 
odditbnal RBCAP mumptions, tho ogreod=upon ossumpdm will be lomrplkcd in future 
annexm of the M I U  or in rocility-spocik documents, as necessary. 
The devsbpmant of agreedupon tochnicnl assurnptkru and deffnitbru d !ems is necasmry to 
make RCRA raquimmnts fully opamtbnol in planning Md implernsntlng W wrk The t e c h n h l  
assumptions described horoin aro intondad to supplement and bs consistent wrth those 
regubtbns, Althoagh the technical approaches ot UNL and SNUNM folbw the same 
fundomental nssumplhs, 01 tlmas the dhrorsified natura of !he environmental settings and 
papulath ChnrPcloM'cs d the two L;lbornton'oo d k a a  a dhrergenca in approach, Throughout 
this document, ory 1acil'~spectfk approuchos, n s u m p t h  or mmnclatum am presented in 
shaded box-. 

The propsod approach for hplernontlng the corrmivs o c t h  prccsss at UNL and SNUW Is 
sumrrurired in the generic dbcislon flew illustmtod in Figure 7. The overall teclrnical opprooch will 
be out within the trynowork of PL modified DOE strenmllnd pppFbsch that Incorparalos 
oete Quelfy Objocttvos (m) arid Nk asmssrnont 05 wdt 05 elements d EPA's Superfund 
Accelerated Cleanup Model (SACM) fo lxilif3te the mpd doanup d those units that potontblly 
pose risk, Both the technical approach und decision bgk (ild tied to NMED and €PA regulations 
and guidance, ford sites, the uJtlmata objvctive iS to ochiova and document hat acceptable 
levek of risk to humn haahh and the environment have been reached end that ne funher action 
(NFA) is necessary. Folkwing initial idonlifiition of D Sori rmste management unit (SWMI) or an 
area d toclcdrn (AOC), arthivd information iE reviewed to determine 1 exking data wil support 
NFA. I not, sarqling and ana!!& @am 1v8 developed snd implemented. orda obtained are 
screened to detdm whether NFA is appropriate or potential risk-besdd cowems axid, Y so, a 
prel idwy risk esSesSment rrpy fdbw to detcrmine whether patontial riskr suggost NFA is 
appropriate, or that stabilirclilon or accolomted cleanup should be implemented. Sites p o h g  risks 
but ncrt appropciate for stabilknth or aceolerated action Hi1 proteed undor edministntive 
authority to rcmectba measures study (CMS). Folkwing evab t ' h  ol pretiminary ramedlatian 
goals, plausiMs remedial atlemativos are evaluated ard the administrzlrive auhnty establishes 
cloanup stmdarclj and approves a ramody. Carroaive masums inplementatbn (CM) and the 
m k s  d CMI LVD OValUi iod by tho udminbtntive authoriry to assum h t  the completed ramedy 
supports NFA. 
Figure A-1 In Appondix A shows the p m o s  tho bborntories hove davebped with NMED to 
occelmte the corrective action procoss when appropriste. h ganernl, the accelerated cwtoctive 
action uppmch is the S H ~  opgmch  ~ 3 t d  above and sham in Figure 1. However, the intent of 
tho occolmtcrd approach in to undergo tho standard RFL'CMS process with minirrnl reviow, thus 
providinS more npid decisions. 

( 0  
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I I .  SITE SCREENING DECISION ASSUMPTIONS 

1. General Aarumptlans 

1, 
P 

Sites CM be praposod for NFA undor tha HSWA Module when sufficient arehiVal data/ 
information exist(s), site cheraaamtion djtn u corntote, or deanup wnfimtbn d;ua is 
complete. Sufficient documantorion musr exist to support, one or mom d the f t e  Vnem 
listed below. Tlpsa meria w e p  agrosd u e n  by.FMED,,€&POE.and,t$e w$+s in 
Annex 8 d the Document ot Understanding (NMED at el. 199s). Up& appwal trwn 
regulators, Sites w i n g  om af the N f A  adem we m m e d  fr#n the HSWA Module. The 
same &&a ere applied to Sites M l&td In the HSWA Module. ~ ' ~ O ~ ~ I S W A  Module sites am 
propwed for NFA to the DOE Upon DOE apgcwsl, the des arm nmoved frwn the toW l i s  
of po(entlal mlsesa sites (PRSs). 

4 Whrihn 1. fhs &e cannot be b r e d  or ha8 bsan found not to sxk, ir a dupikate 

t h e  she has never been usod lor the maMgarnant (that b, genoratlon, 

w. No ralaso to the anvironrnant h s  ocard,  nor it likely 10 occur h the 

PRS,'or Is Wed Whin and themfore, invodgpted ~3 part d mother PRS. 

=gee or discpafpl) of RCRA solid OT hazardous w e s  andor ccnstttuents 
or sther CERCU hsrardws substances. 

future. 
Them WBS a release, but the &e vms characterized ardor remedlatod 

under another a u t w  whkh odeqwtely cddruses c m d v e  ocion. and 
documentation. such as a cksum letler, is availabb. 
m. ?ha PRS has been chamUerized or mmadhted h eccordance with 
current Rpplkbb sbts OT lddaral regulations, and the tlvaJobld data lhdicete that a n =  
tomhints pose an acceptable iavd d risk undw cumnt arid projectad hiturn land use. 

!4isforicoI p n x a u  hwledge and serwnlng samples urn be sufficient to focw the anetytes 
of mplea to those chemicnls !hat are phusible ot a Me, mtbr than padoming a full.x;m 
a m  on J s;tmplaa, However, when any degree d unceminty u involved, a full.scan 
amlysis mny ba necssuy, - For ewmpla, whom histoid procass inlomation ckwty shows t b t  ceRdn chemicals 

(o,g,, high expbsbss, plutonium) warn never handled 81 a site. anolysas for these 
constituents need not bs performed. 

ProfsssiO~I judgment a d o r  res& frwn field survey techniques can be used to bias tho 
kcotbn and the nurrbrd samplas noadad lor site chomctorkntb in order to increase the 
pmbabiltty d detecting contarninanta mhthe to purely nndom sampling appaches. 

I ,  

* I  

I .  

m 

2. 

3, 

11, Background Campariron Arrumptlon8 

4. Only eonstkcrents that exceed background umeantmticms am considered potential 
conlarrhma Beckgmnd Qta sets dinar for chss4s d contaminants and between 
Lmbwatwias. Choke of appmpriats background screening vduw u defined for ench 
L3bcKatocy in the boxes bsbw. In addition, - Sito data are cocrsidersb indistlngulshabla from background whon: - Slte wncantratbns am srotlstk;llfy IndlstlnguWlsbla trWn backorourd tll defined 

babw, wen ;i &served wncantntlans exceed the riskdated vile& described 
below In Assumption 5. 

I 
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. .  
111. Scroonlng Assumptions 

S. a scruoning assessment b pertormod to evcrluto potential ml Contamlnanis, 30 IX,~Q 
speafc xrooning processes tor WNL and SNlJ4M are posontod Sebw. T h e  t;c7= 
wncopf for scrmning is sirnilor betweon the facilities. BeWusr, SNLRc'hl ki !owor potentla1 
rolmm srlus, tho %crooning prccoss h s  twen complcthd at that facility. - At LANL, SALS ara usod 85 oction levels. At SNUNM. Ihc functional wuivolont d the 

S A L  is tho oction lovol (AL). 
= S A W A L s  NO u s 4  to idonttfy c h o t n d s  d potential ixmCOm (COPCS) cnd Cotermine 

SAL are f a t  usod ai mg€d W levels cf clennue am&& unloss tupp~rfcd by sflo- 
spoclfic nsk cnkubtions. 
A torgof dose' lwd k usK1 to domo SAWALs for ndiadive constituents, SALdALs 
for rodhctlve m t i l u o n t s  om cnlarlotcd using AESWD. - Stardad residential dofazexposuro vnlucs om usod in ndionwliio models !or 

- Oose is summed over rnultiplo p3tcImys, e.g., oxmml irnd'a'm. dust inhaltion, 

- Emirwrmontal ponvnetors required by mdionuclide rncdob am W COnsmotwvgly, 

h genenl, the mu im observed #)n~entmfiOn, ntber than an avenGo d wvenl 
obsowotbnt, is corrparod M h  SAWALs i.l odor to ;domify COPCs. S A U A L  
companxms m based on rnoaswcd Goclcmtmtions, uMdjus:ed lor mtwl or 
anttm$qonic (e& otmcsphem Idbut) bnckground. - In some m5os (with prior opprovd from rqubters), observations mde on c o r n w e  

such os field duDlkstos, m y  be 

- the need lorrurthor Investigation, * r i  

bo2y waight, intoko mto, etc, 

ond prcduco ingostid? ore considwed os well us direct wit ing6s:ion. 

but wgrognatoty, for ooch Lcbontorj. 

srrglo~, w avemgcs of c k f y  rcb:cd 
cornparod with SAWALs to identify COPCa. - SALS are bzsd on exwsure to contaminants in surface Ab. 





' L  





- U k ! h b . A t  W during tho RRlCMS process, sites my bo considorcd lor 
siabilkahn ii 011  of tho following are tNe: 
0 suffkiant inlomatton about contarnmanis and tho envtronmontal Sorting are 

0 noafiterm opponunitios exist lor signifhnt risk reduction, prevention of fmhor 

0 nppropmte tochnalqies arb ovaili&la to danl with tho known contaminants; 
0 prowsod action will MI impdo or be inconsistont wrth the expected approach lor 

known, but tho sit0 fails ono or more s p e a k  accolemtcd oclion crttoM; 

contnrnirutlon, andor bnptonn CQS~ snvin@i: 

the final romody; I 

safety, or public hmtth: und 

available flncludina m k d  wasla it awlicablel. 

0' the slabnlzntbh &Mty Is mt'ww t b n  the pdldrh 6r'the ecosystem, workor 

0 V waste & generated, odoqute wodo trwtmont, storage, er disposal mpocity IS 

, , .  I .  I 

Ill. RISK-BASED DECIStON ASSUMPTIONS 
10. H u m  haatth and acdogicol risks a n  only k opgroprintefy cvalutbd on a scab ot relevant 

Individual sitas wil be aggregntod as necsary fw opprogriate risk avalurbn. 
Agsragoto Sires my ditior tor humn hmhh Md ocobg'iat evalurrt'm dependlng on 
the s>cposuru mode&, 

eomminotlon ot the d e  or0 
nocesssary cmsidvrnthm in lunhor docisions about a site (beyond idantifmticm d COPCs 

Oocisbns modd oRor comwrisocl of indkiduol obsamtloru to a SAUAL m based on 
gonoric, conservothre 3wmptIons. Appropriate sit6qxcik rkk asswments my dttfar 
from scraaning conclusions h u s e  the r3xpsura ossurnpibru undertying tho SAUAL 
wlcuhtbn M, not sitmpecrfic, ond aha boause nsk dope& on the extont and 
distribution of antamimtlon mther than the d m u m  O b ~ w e d  conconlntion, 
Chomkls idontilid as COPCs bemuse the detection limit wis grarrlor thnn tho SAUAL 
m y  bo ovdwtod qutitottvoty h s o d  on prccoss knowledge. U o chemic31 IS no: 
expectcd to be prosant at o see, the chomiwl noeds rrg furlhor considention. 

axpdsuro units. I 

11, to human b h h  and tho onvlmmant posed 

and stabilkatiacl Odivitk), 
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t f  a c h s m b l  having B dotoetion limit grvator (hen SAL is expecred IQ be Promant, it will be 
included in the risk assesmonl calculations wnh t9e assumption that ts present of a 
anconintion q u a l  to one-half tho detmlon limit. 

I .  Human-Hoalth RIsk Anaossmant 

12. For sites requiring risk 03sOssrr)onl andlor clmnup dociaions, apprvprbto bnd-use scenarios 

The !&li  Site Development P bn: FuturoYso Projept Roport: property menagoment 
including doed reslrietion: ~ n d  cunant land use. 
Corrcoptual models far specrfic sites consider ol exposure pathways approphoto lor the 
she and d populations potenthlly eqx&ed h a speck scanerio. Sea Appendix B tor 
considerations on the evaluation d dermal exposure, 

con be identMed b a d  on: 

August XX 1907 



75, Baseline risk assessment my provide a W for NFA at &os where COPCs have boen 0 identified, - SuprfunCrs RAGS (EPA 1989) providos the besic guidanco lor performing SJselina mk 
assessments, * -  

0 

- 

c 

H tho toto1 corcimgonk po-sed by n PRS Is whin tho loJ - I O 6  risk nnga (or bwor), 
and the nonarcinogenk risk throshold has mt been exeeoded, the srie y be 
pmposod for NfA, . . 0 '  

The approach used to conduct the risk a w s r ~ o n t $ l  SS dotemined by pralimirury 
i n f m t ' b n  avaihble on the $Re, In some ems, dstsrminkk approaches my be the 
rnost expedient ctdics, 8.9. where sites are well-charaaerizedd; the number or COPCs is 
small: orconcantrPtb dearty indicate a hakh risk. For othtw &os, site oomolaxrry and 
d d &  consequomes may n e e e d f e  the CLSB of mor0 complex stochastic models or 
attsmtive appnwehes necessary to d d l w  s u m s  of uncertainty to guide tuture - 
decidom. The choiee of specific models will be determined by site characteristics, Whon 
stechastk models am usod, assurnptbns uil be wplkitfy stRred-and a ransonable 
rmkd aqasure basedoon deterministic cakuhth wii be included. Models wil be 
presented to regulators 'pr;W to their use for site decfdmking. 
GuMaflnaj in proposed 70 C R  834 md DOE Order5400.5 (Radttbn Proteetian of the 
Public and the Environment) establish proper procaduras for determining accoptoble 
b o b  of dose for rodiobgiwl evaluations. Screening and dmnup lsvd dewation end 
LLE~ d RESW and A U R A  8s methods ol determination am supportod ty these 
regulations. ibr vdumetric radiological Contamination (soil, &Mer d ~ ) ,  cleanup levels 
am proposed on a sitqxcifc besij for aech nuclide p m t  and euu ganttnlty 
cakufated using the RESRAD computer code. I=or unrestricted rdeasa and continued 
Lnborafoty control, a W r p t  dose limit d 15 above background (DOOAL 1996) 
Is usad as H basis for cbnw level calculations. 
h most ~ ~ 5 8 5 .  mdionucride health a s e m n t s  am ptesentsd in t o m  of do- (the 
DOE and €PA measure for limiting risk assochted with radhuclidss), In those cases for 
whkh the risk assofiatod with radionuclides influences decisions crssaclated wrth other 
COPCs at the site, the mdbnuclide risk my also ba prewnted in tsmu d carcinogenic 
nsk (!or qwlitetive cornporkan only). The Laboratories coutbn strongly owsinst addlng 
rodMba rrsk resuks wrth hazardous c h e M  carcinogen mk sstlmtas due to the 
marked differorno in methods for astabllshing the respective haahh efl4cts. This 
cautionary note is cowistent Wh the EPA's RAGS &ament (EPA 1989). 

76. Exposure ostimtes am based on the dlstributbn d antarninath throughout 
a ~ o l u m a s  ot cocltemhted modb and OVBC time phcds thpt am consistent w h  land use 
assumptions 

Currant EPA guidance far deterministic mcdels mggesb Using the 95% upper 
confrdslncs b d  (UCl) for the m n  concsntmtim within such arseSrVolumes os an 
6SILM:b d the reesonobh maximum e w u r a  asxIcbted with h t  aWdume.  - When -to, ahomatba statlstbl models wl prwids astlmtas of renmable 

* &&sum amnshetumas am ostabllshed through the PQO ptocess using appropriate 

- In general, the oropc&lumes wll be consisrent wrth tha selected axposuro 
scenario, Tho1 is, tho sndlQst m a  0rv01~ma to which a receptor would be exposod 
over the entlra oxposura period dotomind by that scene& Will be usod. 

mtxknum axpsura. 

hnd us8 assunpth. 
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II. Ecologlcal Rlnk Assessment 

17. EcabgiepI risk a s w m e n t  dl be porlormed on PRSs that Elre uggrwatod by vegetation 
type into hnbbt paiches tM form reaxrnnblo ecologiwl oxposuro units (Ems) far 
ocokqiyrl recoptors. The genom1 nppmch folbws B liared ProCass M outlined n EPA 
guidanc4 (EPA 1992: 1994; and 1996b). The fir@ procow is boing devolopad in 
cocriunctbn wth NMEQ. . Eaibgiwl screening owssmont H31 prweoed using a t w s t o p  approach in which 

immedhaty evoihbb dnta will k usod 10 perlam II prdirnhry scraaning. Requiramonts 
forfunherrss8smont will bei ovaluatcd for them PRSgtbt are not scroonod out in the 

Contnmi~nts d potonthl acobglcal concern (COPECs) will bet solactod on tho bo& of 
datscted prosenca at PRSa. - Ropresentnthrs receplm will be mlocted from fwd webs oStlbllhod lor E N S  in onjer 
to protoa Threatened and Endangorod spocies. general Bcosystem stutura, and crrtj 
cn) acobgica~nctlons. 

= Exposums w9 be cakubted on tho basis of contomimnt ooncantratlona, contnminnnt 
distribulien paflems, rocoptor homo nnga &m, and recoptor foraging stratagiec. 
Risk wilt be a s e M  bysmparing q x s u r a s  to relevant loxicipj data. - At sititas vhem torMiation u indhtod, the ecologkal sffects ol leaving CaPECs in 
pbcc, will be bclbnced ogaim tho bcobgicol otfoctc d romodhtiorl &hies. 

fimgsp, " I I ~ , ~ '  , . * . . . ,  . . I . .  - I .  P , > a *  - 0  . * * '  3 . .  , 

IV.  REMEDY SELECTION AND IMPLEMENTATION ASSUMPTIONS 

18. Skbcpecifi land-use assumptions and oxpawre efomkm (Assumptiom 12 and 13) o 
cc-nsidorsd in'a.!nblishlng prolimimty ramadintion goals and mock cloanup dandards, and 
ab0 in rkk assessments to estlmta tho reduction of risk roolkad ty a potential corrective 
actlon. 

19. Target risk and daso levels will lx sat following €PA, NMED, nnd DOE guidance. 
Folkwing EPA guidance, prslimimry mmedirrtiw goals 8nd madh ClWnup standards for 
m m d b a i v e  cnreinogena rn dowed using EPA's target Incromen'sll risk nnga of 
1 O* 10 1 04, A torgot hazard i d o x  voluo d 1 ki used for nowrcinogens. 

9 Fofvdumetric mdiokgiwl conlomination (soil, mbble, etc.), clanup luvels ore proposed 
on a sitaspecific Md ALARA W !or sGeh ndbnuclide presont. For unrestricted 
relase d residential sites, a target levol of 15 mro&yr above bockground Is used. 
Claancp bob w4 k presented in ntablo of risk kvels for recraoligcrOl, industrial, and 
roden:fal ScBnnTjOs, as appropriate, AQ pramtern u56d in the derivatfon of cloanup 
levels wiU be detailed in appropriate rqxa. Atfhough cost lactors will be included, thaso 
will no4 form tb, sola hasis d tho cleanup levol decisions. 
Risk due to background imrganks w l  k calculated and presented to togulators lor 
W e r a t i o n  in the astn5lishmnt of appropriate cleanup levels. 

20. Fw CMSu, medm cbanup mnclards Wn bo astablishod attor the results of the CMS have 
baetn corjidered. DOE and the Labontones wll propose D r o m q  solection following 
evoluatkm aC &em!ivos M dewibed below. The udministmtivo authocrty wil approve the 
p+ pbn. m i a t e  changes, or salm an attomativo r o m q .  

Remedy saloction Ukos into considontion the potontbl inpocts on the haotlh and 
d e t y  d W w s  md the public t h t  MI be asxciiltcd with i n c r o o d  exposure during 
implementnlion ol the rornocty. Other considernths for wtoction of D rornedy my 
include tha tost of tho rernodial options, W m t o r y  land-uso needs, tmspor!otlon risk, 
fulunr liabilily concorn ( 0 . 9 . ~  otf-she di-1 lijbifify), Md Wrnl R w r e a  Damage 
A w s s m a n t .  

Risk-Basod Corrective ARion Process 
Rqvitkn 1 
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Cloonup actions lor radionudidas will incorporate A U R A  ~nsidentions, 
The principle Of A U R A  W developed in the 0ccup~~iOni1I ndbtkm Protection 
discipline in order 10 OnSUrO that radbtbn ewsuro reminod wall bolow standards. - fhe A U R A  pnnciplo been adapt& to mdiologicol cleanup aaivdies as follows: - Dosebsed doanup gals pro based upon: 

0 nnturo ond axtont of contarnination, 
0 anficipcttad lutUr0 use al the sito, and 
0 pmcthlity of attomthe cleanup techniques. , . - A U R A  tokos into account tochnhl pmaj&ility, seonomic M o r s ,  voripbilhy Of site 
conditions, accessibility ol ' - i ke ts  ot contomimtion, controls, and othsr 
factors thot Inn uena the cost5 and kneMs of a romadhl action. - A U R A  considerations, at this point, my fead to selecting a g a l  babw the dose- 
basod goal, if the bwar goal cpn be oconomicalty and ollsity achieved. - C O n v s ~ ~ ~ ~  considomtbns my lead to selection d a goal above the d o s e  
b a d  goal (up to I Oa mrawr) if cortdlth mka the uMmats goal unachievobls, 

Elernants d subjdvity remain in any ALAR4 decision. 
A U R A  doeisions must b~ mode with input and wn~~rrenco from the DOE 
The principle of U F i A  is consistant with the CERCIA p r o c ~  for remedy seledon. 

.- 

7he attnlnrrient d clonnup stpn&rds 's based on cornperison d d e  verification sampling 
data to the cleanup standards. 

V o n f m t h  sampling p4m based on nature and oxfont Hi1 be designed to collect the 
appropriate number d samples to mlculnts a 95% UCL to compare io dennup levels. 
The 9576 *UCL WP estimate average residual concentrotions in appropriate risk-basd 
oraaslvolumes d contomharod media. For radionuclides, ;dentikot'bn d hot spots and 
o v d u t h  of mwniform ndiok=$cal contaminatioo WJ tolbw RESRAO and other 
opplicoblo DOE guidance, 

23. I rnedie cleanup Sa&& olrb unatbinoble using the wlectd rowdy,  an atlomatbe 
remady (e,g., oonditional) ardor cleanup gooldstandnrds will be nogotloted. 

V .  RISK-BASED DECISION FACTORS AND RISK MANAGEMENT ASSUMPTIONS 

24. The procedures described to this point om used to dovolop a consistont qualitative or 
quantitative evaluation d Site risks m U N L  and SNUNM, The msutls of these evaluations, 
krwever, are only osle part ol the beds for nsk=mmgement decisions, Wrthin the regulatory 
f m m e W ,  rnngas d acceptable risks orr9 dofind, and where h :hat mnge o mnqement  
decish will fall for any givsn site will be modified by factors indudding: 

stokohokler concerns; 
likelihood ol ihe exposure pathways that wore waluatd sxktlng either now w in tho 
future: - the w&qM d scientific avidonce for toxkrty d she c0ntarninents: 
limits ol the bea avoilsbia techmbgieo for mitigating the problem: 

= potmrsl hteracths with other exposure souree5 in the vicinity 
feosbility and reasonable roljtionship of benefits to costs; 
other political, social, legal, and cuttunl considerations. 

The goal d SNL Md UNL k to ensure protection o( humn health Md the environment 
from any contamimtbn that might have cccurred during past Lahrarory activities, For non- 
mdbnuclide contamination, the €PA hcs estnb1ished &&rds ty which to judge these 
vtentbl etfocts. For ndionuclldos, DOE, EPA, ord the Nucleor Rogulatary Commission 
b e  established or am in the process of establishing Sandads and guidnnce, Those risk 
standards am nppllod considoring tho curroni and potontiat fu ture  Lpnd-uso and the other 
modifying factors listed above. 
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The concepl d a nnga d acceptable risk is also wpportod in the €PA SSG which sbtw thet 
no woluatkn d muttipk contaminant intoroctioni i6 dmned nacesvrry for ca~incgont 
scroo06d to a 1cP risk Level becow 
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APPENDIX El: DERMAL EXPOSURE ASSESSMENT 

0 -  Figure 84. Framowotk to Evaluate tho Importance of Dermal Exposurr Declslon~ 

1 

, .  
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oermal e x p u r e  assessment is d t c d  wrth substantial uncertainty. k r  inoqonk COP& in soil, 
exclusion 04 the &-tdemral pahway iS not likoiy 10 affect the WmY risk estimate tlssurning other 
pathways sudl m &I ingestion urn included. This occurs because inorganics am not w d  absorb4 
across the skin due to their limited water and lipid solubilities. A!= these metals tend to bind strongly to 
soil further reducing their avahbdhy for transport acmss the skin. Becauw there am no cham- 
spsciii~ skin absorption claw fw inorganies (with the axcepllon d arserrk (3%) and cadmbn (%)), el 
imrganks are assumd io have a defouh d e m l  absorption factor of 3%. This lads to the same percent 
contributbn to tdtd dose ft3g8rdlW ot the chernicaJ, h., 1% obsorptkm, the d e r d  dose u 
estlrrkted to bu 10% d the onifdew from dl Ingmim foraduhr;.'(EPA 1W) ' ' * L r t - C  

' 

Dermel Absorption Pose I C d  x oemral Absorption Rats - C d  x Absorpth Feuor x 

-= C h d  Absorption Relo rn Absorption FoUw x Adherence 
Adherence Foclorx Suhcs Arm 

cssil Factor x Surfxe  rea 
Oral Ingelon Postt I Csol x Oral Ingestion Rate . 

Using the EPA Region 9 default assuhptbns for Adheronce Fodw ard Surface A m  and the defauk 
A b w p t  ion Factof of 1 %: 

Dermal Absorpth Rate n 0,OI X UP &m'.day X 5000 cIT? - 70 m4/dsy 

Therefore, in the case d the default lngostbn Rata d 100 mq/day, the IO mg'clay oerrnal Absorptkn 
Rate is estimated to contribute 10% of the Oral lngestkn Oosa fmn soil. 

Because demal &sorption tadors for organics can bs signifiint due to !heir gmtw lakl solubility, 
demrel exposure WY be evaluated for organic COPCs, This protest k consistent wnh the decision 
ftamewwk presented in EPA's oemrrrl &psura Assessmen?: PrinCiples and Applkatbns and repro- 
duced in Figure 8-1. 

REFERENCES FOR APPENDIX 8 

EPA (US hlronmentol Proledlon Agoney), January 1992. Pml Exposure Assassment: Prim 
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Attachment f - Commont 14.0. 

PortlnCnt SCCtlOncJ of t he  Post-Field Ops Report showing PlDlFIO 
rcrrdlngs, HE spot test results, and Not rosults 

Roqusst for Supplomonral 
Infurmation lot PRSs 16.021 (e) 26 
6 .76-003(k) 
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4.21 PRS 16-021(~) 

Thirty-thrcc surface analytical s m p l c s  [including two co-located duplicntcs) utd four 
subsurlhcc udyticd snmplcs (including onc co-located duplicatc) wcrc collcctcd ;tt PRS 
16-021(c). Also, cight subsurfxc scrccning smplcs  wcrc collcctcd, 

4.21.1 Smnplc Depths and Locations 

Smplc dcptbs and locations arc listed in Table 4.2 1. I I SmpIc locations uc dso 
illustratcd in Figure 4.2 I a 1, 

.. 

.. 

.. 





'I * Significant scrccning rcsults md any vdues abovc background arc listcd in Tsble 4.21.2. 
Thc other screening results wcrc non-dctccts or wcrc :It or k l o w  background. 

4.21.3 Deviations from thc QU 1082 RFI Work Plan 

Three subsurface screening samples rcquiring PID analysis wcrc not collcctcd. The thrcc 
samplcs wcrc intcnded to bc collcctcd at scdimcnt accumulation UCLS 160, 180, and 2M 
fcet down dninagc from the outfall. 

TCLP extraction and rnctals :md orglmics an:llyscs werc pcrfomcd on s,mpIt.s 03 1G-95- 
0030 and 03 16-95-003 1 (and their duplicntcs) in  addition to thc othcr analyscs spccificd in 



thc Work Plan. Tlic decision to submit thc TCLP urtlyscs W L ~  made by the FU3 tcom 
during ;L field rcvicw of the 1995 slunplc locations. 

4.21,4 Corn mcn ts 

n- I hc Qainngc chmncl (Iatcrd) bounding samples wtrc collcctcd at locations that WCR 

ncgauvc for lligh cxplosivcs bucd on the 1-E Spot Test f i t  LS spccificd in thc RFl Work 
Plan. The lateral bounding samplc points wcrc cstablishcd by scxcning with the E Spot 
Tcqt Kit on fivc foot intervals up both bmh  of the drainage climcl at tfic rcquircd down 
dmnagc distances. Multiple HE spot t a t  andyscs wcn: conductcd at each of the spcificd 
distances to determine thc f i t  KE negative horizon up on the banks of thc drrtinagc 
chmcl ,  The lateral smplc poincs prcscnrcd in f i p r c  421,l show thc mujmum width of 
KE contamination as dctcrmincd with thc E Spot Test Kit (Le. the fip shows thc fmt 
point to test negative for HE with thc spot test at thc rcquircd down dninrrge distuccs). 

Elevated PID rcadings wcpc not obscrvcd during the subsurface screening cfforr in thc 
uppcr 200 fcct of thc Building 260 outfall &ain;lge. Thc subs&acc andytid ~mplcs  
wcrc biucd to thc thrcc arcas bclicved to hwc the grcatcst contamination. The locations m 
at thc outfall and at thc two surface sample locations within the "pond" 3 1 c ~  / 

A co=lcccntcd duplicatc was takcn at surfkc locations l6-13S2 and 16-1383, A co-locatcd 
duplicatc w s  also fakcn at thc hand auger location 16-1379, Sample 0316-95-2012 is a 
duplicate of thc surfacc smplc 03 16-95-0030, Samplc 03 16-95-201 3 is o duplicate of the 
surfacc samplc 03 16-95-003 1. Samplc 03 16-95-2015 is a duplicate of thc subsurfrrcc 
sample 02 16-95-0043, All tlurc co-locatcd duplicatcs wen: collected at locauons whcrc ;v1 
indication of contamination \ v u  obscrvcd in thc field. 

4.22 PRS 26-003(k) 

Tcn subsurt'clcc mdyticd sclrnplcs and twenty-two subsurfcncc scrccning smplcs wcn: 

4.22.1 Samplc Depths and Locations 

Sample dcprhs and locations arc listed in Table 4.22. I .  Samplc locations uc dso 
illustratcd in Figurc 4,22.1, 

COllcCtCd at PRS 16-003(k). 
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4.22.2 Screen i nl: Kesul ts  

Significant screening rcsults and any values abovc backgound ;uz: listed in 'hblc q 2 , ~ .  
Thc other scrccning rcsults wcrc non-dctccts or  wcrc at or bclo~v background, 

4.22.3 Deviations from tlic OU ZOS2 RFI FVork Plan 

The drilling core \vas scrccnod on 12 inch intenids because a 6 inch intcmd in a 1.55 inch 
ID split spoon is not cnough material for full suitc analysis, 

Also, the borcholc w;is drillcd vcrticdly. not at an angle. Angled borcholcs wcrc not 
allowcd kcause TA-16 pcrsonncl bclicvc thcre to bc a gnatcr potential for crcrrting ;v1 HE 
conlining hazard with this type of drilling. 

Thc ficld tcnm collcctcd :md submittcd tw Imalyticd samplcs from borcholc 1601357 cvcn 
though none of the scrccning samplcs tcstcd positive !'or fiE. 

'Borcholcs wcrc only drillcd at w o  sumps: Sump L: and I ? ,  At each sump, two borcliolcs 
wcrc drillcd, onc at thc southcasi corner a n d  one at the nonhtat  corner. The dccision bv 
FU3 team mernbcrs not to drill and smplc c v c p  sump at Building 260 was discusscd &t11 
and approved by thc EPA. 

In addition, FU3 dccidrd to drill only two of tlic t'rcdcr trough borcholcs. This was dso 
approved by tlic EPA, 



4.22.4 Cornrncn t s  

Drilling at PRS 16-003(k) proved to be vcry challcnging, Thc sampling team consistcntly 
mct rcfusd at depths bctwccn 2-3 fict using the hollow-stcm auger rig. The field tcarn 
switchcd to a coring method using ;L specially designed carbidc tipped cutting shoc u d  
split-spoon to drill the remaining 2-3 feet in cach borcholc. Every borcholc was drillcd to 
thc spccificd dcpth. 

At the sump bonholcs both the shallowest and dccpcst HE positive intervals were collcotcd 
cxccpt at Borcholc 2 6- 136 1. Thcrc was only onc p s i  tivc interval in Borcholc 16- 136 1 
and, thcrcforc, only one smplc was collcctcd, 

Thcfccdcr trough borcholcs wcrc biascd to obvious cracks in the concrctc. In both cnscs, 
thc cnck arcas wcrc cxtcnsivc and indicated that watcr may have lcakcd at thcse Iwations. 
There wcrc, however, no HE positive intervals at cithcr of thc fccdcr trough boreholcs, 
Two analytical smplcs wcrc collected in Borcholc 16- 1357, 

Thc soill tuff intcrfxc in PRS 16coO3(k) may be d e e p  than was thought during dri l l in5 
Thc sampling tcam nporred finding cnginccring fill pavcls and lcnscs of m t c r i a l  morc 
closcly resembling soil horizons at deeper depths than the soil/ ruff intcrfacc. The soil 
horizons could bc higldy weathered tuff or a surge bed within thc tuff. And. thc 
cnginccrhg fill p v c l s  and cobbles could have slid down thc hole from 8 shallowcr 
interval. Howcvcr, tuff and dacitc cobblcs and gravels b u t  very common at this PRS and 
wcrc idcntificd in most of the borcholcs, What W;IS belicvcd to tx tuff (bcdrc~ck) may 
instead bc a large mff cobble that was intcrsccrcd by the borehole. The intcrprctation of tlic 
dcpth to tuff in borcholcs 16-1365 and 16-1646 is thc most suspect. Thcsc borcllolcs have 
thc shdlowcst intcrvds for [tic soil/ tuff interfxc iind numerous dacite and t~ffgravcld 
cobbles wcn cncountcrcd during thc drilling ol'thcsc two borcholcs. 

4.23 PRS IG-O30(d) 

Four subsurface analytical samplcs and scvcn surf:icc analytical samplcs were collcctcd at 
PRS 16-O30(d), Also, thirtccn SurI'iicc scrccning sarnplcs wcrc collcctcd. 
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Interim Action Report 

Fig. 1. PRS 16-021(c), outfall from TA-1C-260, 

Intcrlm. Acrlon Rcporr for PRS 16-027(c) 3 Jnnunry 30,7996 





Attaehmcnt M - Comrncnt 28 

Crosswalk botwccn request numbers and PRS/somplc locations 

Roquasr for Supptomentot 
tniormntlon lor PRSs 76-021/c) 
& 16-003(k) 
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Attachmcnt 31 
Crossmlk bctwccn Rcqucst Numbcrs & P R S h m p l c  locations 
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A t t3  c h incn t >I 
Crosswalk bctwccn Rcqucst Fumbcrs L+ PRS/samplc focations 
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Alt;\chmcnt >f 
Crosswalk bctwccn Rcqucst Numbcrs 22 PRSlsemplc locations 
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A t t ac h mcn t &I 
Crossw3lk bctwecn Rcqucst Xumbcrs & PRS/snmplc locations 
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AI t achmont  M 
Crosswalk bctrvccn Rcqucst Sumbcrs & PRSlsarnplc locations 

I vohtllo organics; MElTALCN w inorganics and cyanide; TU - tot31 uranium. 

I. 
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G M Y W O W N *  F a t  (604 827451d u a r g  WmUR 

w-2 rooluti. r!mZ",m 
--UY CERTIFIED MAIL 

RETURN RECEIPT REQUESTED 

January 20,1898 

Mr. Theodore Taylor, ProJec? Mansgar 
t o g  Alames Area Oflm 
Department d Energy 
528 36th Street 
Lw Alamos, New M ~ C P  07644 

Mr. John Brwne, Olraaor 
LOP Alamor National Laboratory 
P. 0. Bax 1083, MS AI00 
Los,Alarnor, New Mexico 87545 

1 4403 (k) a' I 8-02? (c) 
RCRA*Fadllty Invtratlgrtlon Report (EHVER:96402) and 
Reaponas to.Supplamentrl In?ormrtfon (EWER:O7-876) 
Loo Alamor NatJonal Laboratory 
N M O ~ ~ O O ~ O U ~ ~  ' 

Dear MQ88n. Taylorand Browno: 

Thr Waardouo and Radlaactlua Matorfala Bureau (HRMB) of the New MexIm 
Envlmnwnt Dapartrfant candltlonally approvss the 1 &003(k) and 1892q (c] RCRA 
FacUity hmlgatlcm Report (UPfed Sep:ambsr 23,7968 and refarancad by LA-UR-66- 
3lBl) and tbu Rbaponas to the Requael for Supplrrnontal lnformtlon (raferancad by 
EMTER97-478) upon ncdlfiedtlon 8s detallad In Attachment A. 

' M l n  the abovo-mf@rcnced clwmen!, the Dbpartmant of Encrgykoe Alamos ,Natlonel 
&bontory.(DO€!UNL) rafstsnces the "LCINL 3OIYuor Plan.' HRMB rcquasta that thls 
document be aubmbd undor separate wvsrwithln 30 tolandat dayr of the date of this 
latter, 

DOULANL must rubmit to HRM8 dean Inoartable replnoarnent pagem incorporating thb 
mcdlflmtiono detalkd In Attoehment A wtrhh thtrty (30) calendar deye 07 the data of thle 
lsttsr. Upon mcelpt, HRMB wllf rsvlew :ha tsplacomcnt pogm with the Intent to fl nallza 
the dooumenfa appmva~ and ahall provide DOEL" wtth thtr approval i 

r 0 
r 
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, 

Msrrn. 7aylar md B m a  
January 20.18W 
Pa30 2 

a dacumentotlon. k!awevsr, rhould OOBL4Nt fall !o provide the raplemcnt pages 
wlthln the mqulnd fins llmlt, HRMB wlll deny 30 afoternan~oned document. 

Should you ham any puerelona regardlng thlr latier, please contact me or Mr. John 
Kialhg, HRMB's LWL Facltlty Manager, at (505) 827-1558. 

SinBtci y ,  

Haurdour and Radloactlus Matarislg 8r;reeu 

cc: T. Baca, UNt EM, MS J581 
J, Canepa, LANL €,"JER, MS M892 
R. Dlnwkldlo, NMEO RPMP 
T, QlaKrnaler, LANL DOEESER, MS Me82 

h i  Johansen, DOE W O ,  MS A316 
J, Klsllng, NMED HRMB 
M. Loavltt, NMEO GWQB 
H, LaDoux, DOE W, MS A316 
0. Mclnroy, LANL EWER, MS M W Z  
0. NsJslgh. €PA, 6PD-N 
J. Faker, NMED DOE OB 
G, Snumr,'NMED SWQB 
JI Votslla, DOE MAC?. MS A318 
S. Yanlcak, NMEO DOE 08, MS J993 

Track LANL, Doc dab, NA, DOULANL, NMED HRMWGarua, RE, File 

, K, Hlil, NMED HRMS 

Fila: HBWA LANL 3/108U18/16403(k) & 7602f (c)  

' I  



, 
AnACHMENT A 

Approval wlth Modlficrtlons. 
RCRA Faclfi?y Invortlgatlon Raport 

16003(k) & 1842l(c) 

MODlFtCATIONS TO THE REQUEST FOR SUPPLEMENTAL INFORMATlOH 
AND DOULANL'S ,R€BPON$E: 

HRMB Mod:flcatlon: D O W N L  ahall r e w h  thlr wetion to Indudo *;ha fact that 
tbe RCaCc-BauW Co~ctlvl,AcVvn hwzu  whlch lu reformcad In me W! Report 
Frcvnswork requlfer approval by the Admlnlctrstkre Authority and har not, to 
daa, racslvsd rrld appmval. 



HRMB Modlileatlon: DOEUNL muaf proparly dta tho LAN1 3WoorPl& and 
pfwlda the pertlnmt ponlons of k 8a rupporting doarmentstlon for thla RFl 
Rapah 

m a n l n g  ~s~ersrnent  ahauld compare the matmum ccncsntmtlon or 
aettvtty of each contaminant at the the to a scmnlng P & O ~  level (SAL), which is 
a rlsk-besad conoan:fatfon calcutrrtad udng a eoneenta!hm afoot  &sic (use EPA 
Region 6 Human Heart fhdia-spodflc Scraening Levalr). 

S A b  for curdnogerm am calculated bared on the lowar and of f E-l)d to 1 E98 
'rlak mga' to  omunt for rrrUttl3le cardnqsnlc contaminanti. $Ala for nan- 
cardnogens do not account for chmlcsll mimrea. Therefom, if mom than one 
nonerdnugan la wpectod et the she, then the noncartInogrnIc chmicsl SAL 
ahoukl be dhrided by I O .  Contamlnsrrs can ba scteensd out orallrnfnrted frwn 
further evrlurtkn 11s canbrninants of potantid concern (COPCB) tf maxfrnurn 
detected eonanttations ar octN1tlcs of conraminem, In a glven mdlum, arc 
below 1 E43 eanmr tiok SAL or below 0.1 huard quotfsnt SAL. Remalnlng 
cantclmlnantr d'wuld be adad thmugh a rhk ummment. 



hlr' Benito Garcia 

P.0, Box 251 10 
Santa Fe, NM 87502 

NM ED-H RM 8 

- 
S U B J E C T :  RESPONSE TO REQUEST FOR MODIFICATIONS OF RFl 

REPORT FOR TA-76, PRSS 16-003(k) A N D  16-021(C) 
(FORMER OU 1082) 

Dear Mr. Garcia: 

Enclosed please find the Lcs AIamOs National Laboratory's modifications to the 
Resource Cansomation anc Recovery Act Faclltty 1nves:igation (RFI) Report anc 
subsequent Response to :he Request for Suoplcmental Information for Potential 
Release Sites 16403(k) ana 16421 (c). n e s e  mocifications have been completed 
accoraing t3 :he requests outline9 in Attachment A of your letter dateu January 20, 
7 998, with one.exception. This exception involves the final recuest for modification 
pertaining to the human health screenlng methodology. In this reauest, your Bureau 
indicatea :hat :he Environmental Praection Agency (€PA), ReGion 6 Human "eaita 
Media-Scecrflc Screenin9 Levels ce usea. Basea cn recent meetings w m  personnel 
from your Bureau, it was cecieec mat :he Lamatory  wlll continue to use EPA Reglon 
9, Media-Soecrfic Screening Levels until Regon 6 has updateu their scroening levels 
and PUDliShetI them, The requested noCificalrons to these documents are submi2eu 
as insenable replacement pages fcr insenion :o :he origlnal documents, 

As atso requested in your January 20 Mer, :ne Laaoratory nas sucmlttec 3 czoy o i  :ne 
most recent Site Development Plan for Los Alamos Nattonal Labora!ory. This 
Cocument sets f m h  the "20-Year Plan" for lane use at the Laboratory { U N L  1995. 
"Site Development Plan, Annual Umate i 9%," t o s  Alamos National Laboratcry 
Publication LALP-95-113, Los Alarnos, New Mexrco. ( U N L  7995, E R  10 Numoer 
S2976)}, This document was nand deliverec :c your cifice on Moneav. 
Cesruar:/ 22.  ? W e ,  

Sincerely, 

Julie A. Caneoa, Program I'dIanaq2.r 
s h l k u i , ?  ircject 

S incere I y , 

d 
U 



:Rr. Benito G a m  
EM/ER 98-056 

-2 - 

Enclosures (1) Reolacement pages for insemon Into the WNL Resoonse to 
Reauest fer Suoplemental Informarlon (EM/ER;9i475) 

(2) Replacement pages for insenion into RFI Report (EM/ER:S6-5 

Cy (w/ encs,): 
D, Griswold, AL-ERD, MS A906 
J. Yarry, EES-5, MS M992 
2, Michelotti, CST-T, MS E525 
J, Mose, LAAO, MS A316 
0. Neleign, EPA. R.6, 5PD-N 
C4 Rodnguer, CIO/ER, MS M i 6 9  
T. Taylor, LAAO, MS A316 
S. Dinwiddie, NMED-HRMB 
M, Leavitt, NMED-GWQB 
J. Parker, NMED-OB 
G, Saums, NMED-SWQB 
J. White. ESH-19. MS K490 
S. Yaniwk. NMED-AIP, MS J993 
EMIER File, MS M592 
SPF, MS M i 0 7  



Replacement p s c s  for insertion into the LAXL X ~ s ~ o n s e  to Rcquest for 
Sucpler?.enta I i n f o r m  tir?:: 

Notc: PJcmtion or' :he or:gkd response has been .::icc:cd by tncse 
modificitlons. T!wcrorc, :he full document 5cen submitted hert:, 

Modifications w r t  made to comment numbpr 5, ~ S G C .  5; comment 
number lUb, past! 4; tlnd commenr number 17, p a p s  6-7. 



Response to Request f o r  
Supplcmentaf tnformatim for 
PRs'S L6*o:l(CJ and 16=00311;) 

Ccncral Addenda and Corrections 

3) The tritium unit valucs in Table C 4  should sll tc psrtivc nLhtr L ! !  negivc. 

e 

I 
1 







Xtuchmcnr W includes !he Zcmncnt sections ot'ihc dwumcnt 

Y>lED cornrnrnt?. Srcrlon 3.43. LCLVL 5hould provtde in ths text ofthts sect~on funhcr cu;lanarion 
why jitc*spccitic human h a l t h  nsk dsscssmcnrs weft not ;cnbrmc:d :'or lo -~ ' )K~kt  and lh.O:!(c~ 

L,L\L response No wc-spccific human hcnlth nsk us6smcnts wcrc 7rnbmcd LP this Phuc 1 Rcpon 
Sccrrusc of thc uaccn~inncs in conccptucll aodcl devclopnoat and lacks UI dm colkcrron to :&om J nik 
iissessmcnt at this paint m d  timc o f t h c  :e0 Olmhll Frojcct. TIC Phsc  11 Smpbar: and ~ . ~ ~ s l y s i s  ?lsn 
prcsenfcd in Sccoon 5 2 : !  ofthe GI Ktpon details thc plan to collccr fhc d u  acccsan, to valtdaic J 

COnCc>Wil model for thc sitc and p ~ n o r m  nsk ;Llscssm:nt cvalunnona, Thercforc. h u m n  hwith RSL 
J S S C S S ~ C U ~ S  will be pcdomcd in lancr S~;LPCS ot'thc KrLC!4S 3roccss ior this sire, 

NM&D comrncnr loa. Sccrion 4 0  LrLVL should cmutc that dl Q&QC rcsults rq?oncd by thc Iabonioy 
arc ;rcscut and cotfcci in F I h W  and rcgoned within this docmont. 

LXKL response Pcr discussion in J tclccon with K i n  Hill tEPA aod H k W )  thttoccurrcd on Scpicnbcr 
9, :3S: LAYL will providc i n i o m f i o a  on: I I J how L G L  hmdlcs the QAQC rtsults in FIhUD;  (2) 
why WE handle tbtsc data In this way: and ( 3 )  indtcsfc where this proccss is GOIII~. 

l ! I .4aalytictI rcsulfs t'or mch.spcciiic OC samples cue tacludcd LD Fl.\t.U3. ?,'an batch-spcc~fic QC 
indicaors that ilrc nsumcd 9y ihs Jnal'tical Lbontoncs m not currcntly rcpned  clcctroaidlv Sot 311 of 
the eiccrronicslly available d i u  xc currcnrly bemv vcniicd. LAsL's c m a f  ,.alley is io vcne a11 ticld d m  
and some (but not all) ot'the batch QC rcsutts by c o o p m a r  clccmntt dsu with hud copy rcgons. 13 
L,L!L hmadlcs batch QC daw m this tbbicrn Sccausc &U vcnficsnoa IS a cxucmcly labor tntcusivt: 
Croccss, LtLvL's cmmt coamcrs with the u a l y c d  labonroncs do not rcguuc tbatclccmnic dcl ivmblc 
x c  ;00% in wecrnmt wtrb h i d  copy dclivcnblcs. Soan batch QC indicators ;VC not hand cntcrcd into 
F l h M  bcmusc most would not t i t  into thc cuncnt FlM.A!l t 'omts.  [j) 3 c s c  deticiencics will be 
rcmcdicd in ~ ~ c o r m n c  conmcfs. In ;rclJinon, rhs DOE Envrronmcntal Maaucucut Etcc t ron~  Data 
3 c l 1 ~ c n a l c  h lu t c r  Sprciiicanons I DEEMS\, which wll yuidc LrLvLs ncw ClcctrOnic dclivmefc. will 
mahc morc of thcsc mdicators Jvsilablc clrcmaiccllty 

LASL bclirvcs rhac cr t i c ic l t  Jnd c:f;.cnw (3A ovcn i ib t  Jnd d a i ~  va l id~ t ioo  ; ~ l ~ c c s s c s  ,~rc mom snncal to tbc 

r x w c  Jt Icut b u d i ~ ~ :  \JlldaiIon. DJW vdidators have u c c s s  io-~ll o i ihc QAQC ladicirfors rcpncd 
by the analytical Inbontoncs, whcthcr or PO[ they arc ~n FlM+U), S'hcrc thcsc tndiwron dcmonsrntc that 
thc I ; r jontoy pmccss my hJvc Sccn out ofcontrol. this IS indicnied to thc dam user both In thc validanon 
rc7ord and in thc daw, vJltdJnon t h c 5  that arc rccardcd in FDMD. 

Y>IED comrncnl IUh, Stenon J,U LX!L shoulJ collcct ticld riupIica,lcs ,it ;1 a x m u m  ntc ot' ;C)"'D. 

' 1 n i n t c n m c  o f & u  intcmty f h m  thc c ~ t t u t c  ot'.~ll UA QC i a f o m h o n  LCI Fl.\t.Us Currcnily all LXYL 



L A N t  respoasc Pcniacnr lkld i a i m m i o n  SUCS Y a ubulucd summvy of PDmD mdings, 
HE sw ttst and sodium icdidc Crlcctor rcsulls is pmvldcd in A~KUZILIKII~ L w h i a  is cxmacd from the 
Post fidd Ops R m n  for t l ~ c  Ft 95 TA-16 field umpaign. 

SMED comment 1J.c. Section 3.1.4 LtL?.Z stlould Frowdc wcl l  consrmcuon &agmns for Uosc 
borcbolcs md wcuS insul!cd. 



6 



T U L E  51.7,: i levixd 
MCE FOR SOSC,UCSsoG&~7C " m S  AT PRS 16003C;) 





;his reprcscnts ;I ;rognrnrn3uc uue,  which mny Dt x!c!rcsscd in  I'u:urc progmmm3tic discussions, 

YMED commcn: :La. Section 52.9 P l w  c h f y  within &?e L C X ~  ot' L ~ C  RFI ::parr. the inient or 
pur;rase of prmnung Table 52.9.1. 



W E D  comment 3 , b .  Scction 5.~.112.3 tL';t should dr0 consult h3ED DQE OB in thc rc. 
siting of borcholcs to L ~ C  1oc;Luon cd gmpnysrcd uorndics. 

SMED comment 3 . c .  Section S.:.ll.X LAcZ should also pnscnt UIC ullnplrnq !muons. 
dcplllcr, cu. provided in vlc ex; @age 67 and 681 as P wble for t!d&on. 

I 



W E D  comment :Sad, Section S,Zll.23 LAN1 should also provide well consmcuon diajlzns 
in RF1 Work?lYlr LD o b u n  pnor regulatory approvd. 

LASL rcsponse 'XeU consrmcrion dhms 3ff included 35 prvt of A w h m c n t  1. 

S M E D  commcut 26.a. Section 5.2.11.2.5 After onc y a r  of q u m r l y  m p l i n g  (for HE, L'OCs, 
ImrWcs aM mnions), LA.% should tva lu tc  L ~ C  
nsultr  w r h  L9c Administnure Aulhonty to dctcrmrnc dconunucd vmpling %auld cnhancc the 
invcsuqiuon. 

obtvned h m  the alluvial wclls and difcuu thc 

SSIED camment  1:. Appendix A ,  . . i n ~ l y u c d  S C I I C S :  Sce Commcnc 7 .  

LAX L r e s p o n s e  
Jcrccublc conccntnuons, 3 1 s  r ~ u c h n c n ~  wi l l  tc included 3s prvr of Appcnax A 

A u c h m c n r  G prbvidcs 3 czmpdation o f  dl 3rdlJzicai daw. incluQng non. 

SM&D c o m m e n t  28. A p u c n d u  0, Table EL1 A c:osswalic bxwccn request nurnkr and 
?RS~umple lcc~uon woulc te cxmrncly uxt'uf, 

S M E D  c o m m e n t  29 Appendix C, Sect ian 1 L,N. should pcrform or otherwise Include a 
comptwon  ot' wlcr bl;mces iot exh 01' L!C poicnwlly Sifccfcd springs md sccpr inc!uded m Table GI. 



TAOLE 2 0 . ~ . * 1  
31ETHODS OF C1f EblfCXL ASALYSIS  ASD DETECTION LIMITS FOR WATER 

,U.\lED comment 3l .b.  Appendix C. Section J.0 LA.\% snould define b c  acronym "SO" in 
?=graph j, ;33gc C-13* 

LASL response SQ is nitroguyladinc, a liquid HE ucd o;r=ssiondJy st TA-16. 



e 
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ab TABLE 5.1.6-2 

PRS 16403(k) SOIL CCNCENTRATIONS FOR SEbtfVOLATILE CRCANIC ANAL'CES WITH 
VALUES GREATER THAN THE REPCRTING L:!dlP" 

TABLE 5.1.63 

PFIS 16403(k) SOIL CONCENtRATlONS FOR VOLATlLE ORGANIC ANALYTES WITH VALUES 
GREATER THAN THE REPORTING LIAllf 

33 



S.l.7.l Screening Asscssmcnt 

TNB I 0.272 I 3,3 I 0.00 I 
I 3.0000005 i 0,054 I :oo 000 6on:cic ~ C I C  I 

Diel?Apn:9alate I o,sa I S? 000 0.000009 I 
F i u c r m m m  I 0.046 I 2 500 I 0.00002 I 

\ ?Yn:Q I 5,Od 2 coo I 0 ~ 0 0 0 0 ~  I I 

No constituonts wore dotocted at lovels Creator than S A b  at PRS 16-003(k). CCPCs are 
Idon:lflod whan tho maximum c6tec:oC concentn!Jons in SO11 are greater than tho carcinosonic 

soil SAL. O r  when tne noncarcinogenic concontration normnllted to SAL Is $mater tfim 0.1. 

Inorganlc canstlfuonts detected ot thls PRS are summarlrod In Table 5.1.7.1. Inorsank 

COPCs fdontlflcd lncludo barium and copgar, Those constltuonts will be evaluated curins tho 
VCA actlvitlos proposod for thls PRS as doserlhod In SQCtlOn 5.1.10. 

TARE 5.1.7-1 

!JCE FOR NONCARCINOGENIC EFFECTS AT PRS I M ( k )  

I Banurn I 2 030 I 5 300 1 0.38 I 
I Cobalt I 38.5 I t 600 I 0.008 I 
I Coc lx r  I 317 I 2 800 , I  0.1 1 I 
I Leac I 17 I LOO I 0.04 I 
I Nickel I 1 a3 1 1 500 I 0.069 i 

~ ~~~ 

Silvor I 3.7 I 383 I 0.009 1 
Zinc I 200 I 23 000 I 0.008 I 

P drCinCFenic con:aminan:s Sraater than CAXL Sacksrounc! UfLs  were su3mittec far 33 :ACE 

for carctncgonic e t t w s .  Tho sum of :,?o naxina !or the carcinosonic g o u u  Is 0.51, ' W ~ I C ~  IS 

Eelow !?e tarsot V ~ I U Q  of  1, Thls tcsul: i x l cJ te t  a b w  ea:on!lal for aeverso B!!cc:; z:e' :r= 

I 

I 
I 

1 

oi 

. 

c 



TABLE S,I,?=Z 
:llCE FOR CARCINOGENIC EFFECTS AT PRS 16403(k) 

for thls conitltucnt. '3, 

L, .. 
I. 

51.9 Ektcnt o f  Contarninatlon 



5.1.1 0 Conclusions and Recornrnendatlons 

PRS 16-003W) is recomnondec for vca a s s o c i a ~ o ~  with ChlS/Chll JI PAS 16-02:(c) (SCB 

Suasection 5.21. No 1arGe.sCnle relaasc\ o! cons:itu~nts to :Ro OnvlrOnmBnt ni\s O C C U r r e c  at 

PRS 16=003(k) at four locations, two sumus, anc two arain line teak points, icontiflea os hisn 
probability lacatlons tor such 3. releaso, No constituents were found above SALS anb !4CE 
cafculatlons inclcate low Dr0039ility of Impact to rscoptdrs cue to multiplo COnStltuen: etlec:s. 
Full charac:ori:atlon a! pctontial roleases withln thls unit has .not OccurrQC because 
chnradarlzatlon of nc:lvo sumps, drain tines, anti troughs is logstlcally atlllcult, The vitrirloe- 

clay pipe ano :rougns can now be cnaractori:ea bocsusa tney aro currently scheduled t~ SQ 
abanConed as actlve units curing fall 1996, Tho most costdloct lve rim0 to complete sucn 
ChilractoriZatlcn 1s during VCA accomanyinc C:.lt at PRS 18-021 (c), wnen nowy ~ a u i c r n ~ n t  
' ~ 1 1 1  bo 60woyeC. U N L  proposes that: I )  :fie a r m  linos ana :roughs 3e romovec as a VCA, 

2) soil bonbnrh these structures be IuRhercnmc!oriroC at that tlme, 3) I I  cftarac:oritatlon data 

Inalcate tnat constltuonta aro prosent at levels tnat rocroS60t c i  rlsk to human hoalth and !ne 
environment, tho soils bo romavec ana troataa c0ncurron:ly with soils undargoing romodlatlon 

at PRS 169021 (c) ,  anu 4) charac:ormtion adeuua:e !o SUDPOR NFA beneath the actlve sum3s 

occur at :hat time, Such Charac:eri:ation baneatn the  sumus will be acCOmplish@d USlng heavy 

equiDment, Cnaracterixtion via anqec crilling I S  nc: aliowec at TA=16 afid c,'1wac:0ri:aticr 

using vocttc~l  Earenales is nc: tuily et:ectivo. A VCA Plan eescnting these ac:ivitles in eetail 
will 5e proviaca along w m  tne C:.!S tepoc. 

5.2 PRS 16421(c) 

?RS 16-02? (e) is  tno ou:fall area !or FE nnchininS 3uilcing TA-16-2660. The outfall receives !+E 
w a s : e w m r  ciscmrpe from IEQ :3  WE S U ~ D S  :?a: c c n s t w e  PRS 16-003(4), CescriSec I,- 

Subsoc:ion 5.1 ct this ropor:. The o u t t a ~  IS currently ac:ive, !aut IS currently scnecuiee to r c  
C0ac:ivatoa Curins tall 7996, ';ne OU:!JII I5 3erm::eC as E?A 05A056. Because :?e extent of  HE 
tontamination IS not Cetinsc ;VI:: cer:aintv, :ne Pr"S is :momnencec tor Phase II s m p l i n c  t ;  

s u p p o r t  :no CMS/CMI process. ?:e ievei of cmamination ane tho presoncoot HE cons:ituen!s 

5.2.1 Hlstory 
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TCLP orsanlc rosults ShOWOd no constituents aoove ~ m l y 3 C a l  ce:ec:ion limits. a 
52.7 Human Health Assessment 

5.27.7 Screeanhg Asseasment 

The noncarcinogons bartum, HMX, TN8, anc antnncena were !ocnd at levels.srenter :han 
SALS (Table 5.2.5-7, 52.6-1 and 52.6.2). Tho carelnosent D N f ,  ROX,  TNT, anc 
bis(2=~thylhexyl)phtnplato w e a  also rounc at levels greater :ban ,SALS (Table S.t.5-1, 

5.2.6-2). Ail of tbose constltuonts w~ll  bo c m e c  throush the RFVChiS DrocB3.S a5 COPCS. NO 
raclonuclldes woro found at lovols Greater tx in  SALs. 

hlCEs WePo portornoe !or both carcmo$ons and non.carcinosons that were nct alroacv 
iCont~tled as COPCS. 

Nonearcinogonic contaminants dotoctoc other tnsn :>e COPCs rnontlonod amve aro 
surnmarizaa in Tablo 5.2.t.l-1, Addltlonsl inorFanlc COPCs ldontlflad (thoso wnoro tho 

noncarclnogonlc concentrmlon narrnaliad to SAL Is greator than 0.1) includo loxi, vanaciun, 
3nc 1,3-dnittobenrono, 

Carctncganic ecn:amican:s with lovols & : e m :  ::an LASL :ackSr=runc UTts Out t e i c w  S A C  0 
W r o  suknittoc for an !ACE !orcarcino$onic or!ee:s. rho sum ut the naxina !or :,?e carc:-:??-ic 
$rcuD i s  0.1 3, well 3elow t m  tarpot valuo c f  1 I This IncicXes J law ootential fer acverw +!!ec:: 
cuo :o oxcosuro :o carcrncgons c:wr mar: ::czo alroacy icentifloa as COPCa seca1;:s : r e w  

c a r c i n a p m  aro at levels above SALS (Txls S a 2 , t , :  -21, 

Only ;I singlo raaionucltce, uranium, was i~on:i!iec at lovels ixovo ?ackgroune, 20 no !,!CE. A J S  

;e%rnec tor tfio racicncclicos. 

Reviscc Fobrudry 23, 1998 
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5.272 Rlsk Assessment 

No human hQalth risk assessment was Serformoc a: this PRS. A human neal:h r . ; k  assessncEt 

Is not Roodad to coilno tho dacision. A C!AS/CMI will bo rOCUlroC. The constitums RDx, n ~ x ,  
and TNTare present at levels sevsrd orcers of ma~nltuda Ereatorthan S X s  overrnucn of tho 

a r m  of PRS 16-021 (c). A human health risk assossrnen! un&r olt,clor a resldemlal or in~us:r~a: 

SCOnarfO would ylole carcino~onic anC systemlc nsks far greater:han tze €PA'S tarsot ranso 
a! 1 O* to 1 O* for carclnogons ana J hxt l ra lneox of  1 for systemlc toxmnts. In aecitlon. tne 
dlstrlbutlon of contamlnant ccnconrratfons is so non-normal tttat o realls:lc 95 U C t  cn :he 

moan, as prescrlbed In Risk Assessment Guidance !or Superfund (RAGS) (€PA 1989. 0305) 

I;ulrianco, cannot logi:ina:ely bo calculated, Usins nsxlrnum eoncen:rarlons in llou or 9s U C k ,  

as Is done for backgrounc canttltuonts with r,cn=norrnal or non-lop ncrnal dl- .t :3 I u:ions, 
sugpxits thatrfsksarean thOordOrOt 10*zand fO'alorROX~ndTNTandana~sre lncex Greater 
thx l  1 lor  HMX uneeran lnaustrlal scenario. In aCCltlOn, the nlgh lavels of HEln tho soil (Srea?or 

than 5 wt %) suggost tnat t3c soils POSO an acute (exploslvo) hazard not just a Chronic haxre 
:o recwtors. 

A mare uutalled basellno risk assessment. which inClUd03 Phase I t  Infornatlon on surface 

youndwators, will bo  cm=Ie!ec as ~ a r :  or 3 9  C!.!S;Chtl process. 

5.2.8 Prcllminary Ecological Asscssrnent ' 

In accoreanco with convorsaticns Eotwsen LAKL EFI Projoc: uoroonnoi, 30UWA0, Jnc :fie 

~PgUls tOrS ,  dlscusclon O! ~ C O I O ~ I C ~ I  risk asscfsmn:  mothoCClOSy wlll :e co!errec L?:II I?? 

Ecological Exposuro Unit (Eccone)  notnoColosy:Zat is belng develo3oc by L A N t  in co31~i?e:1on 

with EPA Region 6 and :he NfAS3 has Eeen 3 e w v ~ C  by the regulators, 

PRS 16.027 (c) Is known to navo i n ~ a c : c C  occlo~ical rocoDtors. Ooac :rees are Iresen: ;r) :?e 

?:mnase !33t w o  almc:: :J::XI'; :GO :: la-c~;:; :! C$.BCs !rem tfie c~;:aii, 

5.2.3 Enont of Contsminotlon 

w 
I h9 extent of contminat lcn i s  nc: :ullv cnJrac:e:l:ec for PRS 16.021 ( c )  I:! Oilher the I~:s 'J:  :r 

i ~o r t~ca l  clroc:ions. None o f  :Bo CSPCS wor9 eouncod in t he  ~et-!lcal elrec:lon. Ta:le 5 2 ,?. 1 

Jnd Fig. 5.2.9-1 in'Cica:o tBe S : ~ : U S  of 1a3or;11 2oc;nalng rola:lve to SAL$ Icr CCPCs ICC?:I!IBC 

as D X  o f  t3o scroenlnc a ~ s ~ s s r ? q n : ,  
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March 26. 1998 

Mr, Theodora Taylor, Projee: Manager 
10s AJamos Area Offlce 
D~partman: of Encrgy 
528 35th Street 
LOS Alamos, New Mexico 87% 

Mr. Jahn Browne, Dlrector 
Lcs Alamos National Leboratory 
P, 0, Box 1663, MS A100 
Los Alamos, New Mexico 87545 

RE: Approval 
lSOOS(k) and 16421 (e) RCRA Facility Investlgatlon Report 
La6 Alanos National Laboratory 9 NM0890010516 

Dear Mr. Taylor anc: Mr. Browno; 

The RCRA Permits Menasemcnt Program (RPMP) of the New Mexico Environment 
DepQrtm6nt has rcvlewed and approves t h o  16-003(k) and W-O21(c) RCRA Fecillty 
Investlgatlon ( R f l )  R8pm (LA-UR-86-502 dated September 1 W3), The approved 
document Includes the RFI Report. Raaponse :o Supplemental lnformatlon 
(EM/ER:97476 dated November 14,1997), and :he iiesponsc to Conditional Approval 
(EM/ER:98456 dated February 26,1998). 

Should you have any que8:ions rcgardlng thle latter, please ccntact me or Mr. John 
Kieiing, RPMP's L 4 N L  Facikj Manager, at (505) 827-1558. 

RCRA.Permib Management Prcgram 
Hazardous and Radloactlve Materials Bureau 

RSD:kh 



CC: T. Baca, LANLEM, MS J591 
J, Canepa, LANL EMIER, MS M992 
J, Dsvls, NMED SWQB 
8. Garcia, NMED HRMR 
K. HIII, NMED HRMS 
M, Johanssn, COE LAAO, MS A316 
J, Kieling, NMED HRMB 
S. Kruse, NMED HRMB 

' M, Leavitt, NMED GWQB 
H. LeDoux, DOE tAA0, MS A316 
0. Mclnroy, LANL EMIER, MS MOB2 

J. Parker; NMED DOE 06 
J. Voztlla, DOE M O ,  LIS A316 
SI Yanlcak, NMED DOE OB, MS J993 
file: HSWA U N L  311 08211 611 6-003(k) 8.16421 (c) 
Track LANL, Doc date, NA, DOEILANL, HRMBIDlnwicidie, RE, Fila 

D, Neltigh, €PA, 8PD-Nq 
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